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Chemical Quality of Surface and Municipal Water Supplies in the Upper Great
Lakes Drainage Basin in Canada, 1957~ 1963

INTRODUCTION

This report is the fourteenth in the series tabulating data on the chemical quality of surface and municipal
water supplies available for industrial and domestic use in Canada. Watet Survey Report 1! introduced this
series and outlines the aim, scope and general procedure of the country-wide survey; it also includes general
information, tables and graphs for use in interpreting the analytical results appearing in subsequent reports.

Studies on water quality in the specific areas or drainage basins outlined in Figures 1 and 2 are reported
in detail in Water Survey Reports 2 to 11 inclusive, Report No. 13, and in this report, No. 14, These figures
serve as indices to these twelve reports. Water Survey Report No. 12?2 and a supplement® to it tabulate informa-

tion on water quality at army installations in Canada and supplements the data given in the other reports of
this series,

Quality studies of drainage into Hudson Bay (exclusive of the Nelson and Churchill River systems) and of
the drainage basins of Labrador and the Arctic Coast and Islands are still to be reported (see Figures 1 and 2).
Studies have been completed in some of these areas but data on water quality are still being collected from
relatively inaccessible parts of these basins. A report on available data is now in preparation.

Water-quality studies are continuing—with a five-year program of monthly or quarterly sampling now under
way—of a number of major surface-water supplies in western Canada, i.e. the area shown in Figure 2. Informa-
tion is still being obtained on water quality in the Territories and of new municipal water supplies.

This report records the results of studies begun in late 1957 in the relatively small but important basin of
the Upper Great Lakes in Canada. This basin is a part of the large Great Lakes-St. Lawrence River system
that was divided into four sub-basins for purposes of chemical quality studies. It is defined as beginning at
the French River tributary drainage and includes natural drainage in Canada into the Great Lakes system, north
and west of this point. Because of unavoidable delay in publication of the data obtained during a year’s study,
1957-1958, and because of rapidly changing industrial and population distribution within the basin, further
studies were necessarily carried out in later years, especially in 1962 and 1963.

The method of presentation in this report remains essentially the same as that employed in previous reports
so that continuity of the series be maintained. No attempt is made to discuss in detail all the information re-
corded herein or obtained during the survey. However, as in previous reports of this series, some statistics on
water quality and use are presented and briefly discussed. A more detailed scientific interpretation and pres-
entation of some of the data is possible but since the data are used by persons and organizations for different
purposes the procedure used in the previous reports is continued, that is, the data are presented in such detail
that the user can interpret and analyse these for his specific purpose.

Table I and Figures 1 and 2 show the relationships of area and population (1956 and 1961) in the basin
covered by this report and the other basins or areas studied. Reference should be made to tables and maps
included in the other reports of this series (Figures 1 and 2) for details on various basin boundaries.

Table II gives in detail the analytical results obtained on surface waters in this basin over the period 1957
to 1963. Most of these results are for the one-year period, late 1957 to late 1958, but, since 1958, spot samples
were also collected at a number of key sampling locations to show the continuing quality of the waters. The
quality data on samples collected in 1963 at some previous sampling locations are included under stations 164 -
183, inclusive, in Table II and should be compared to data previously obtained at the same locations and re-
ported earlier in Table II. Figure 3 (in pocket) shows the location of the sampling stations, which are listed
alphabetically in Appendix A.

Relationships found between dissolved mineral content and river discharge are shown in Figures 4, 5 and 6
these figures, respectively, report the quality data of Table II on Spanish River at Espanola, Ont., Michipicoten

River at High Falls, Ont., and Little White River near Bellingham, Ont. Similar graphs can be prepared from
‘Table II for a number of other rivers and locations.

1 Dept. Mines and Technical Surveys, Mines Branch. Scope, procedure and interpretation of survey studies. Water Survey Report No, 1,
Mines Branch Report No. 833, Ottawa, 1953. G9p.

? Dept. Mines and Technical Surveys, Mines Branch, Water quality at some Canadian military establisbments, 1956-57. Water Survey
Report No, 12, Mines Branch Report No. 865. Ottawa, 1959, 125p.

® Dept. Mines and Technical Surveys, Mines Branch. Water quality at some Canadian military establishments, 1959- 1962 . Supplement to
Water Survey Report No. 12. Mines Branch Report No, 872, Ottawa, 1963. 56p.



Table III reports the chemical quality of most waters, including ground waters, supplied by organized munic-
ipal systems within the basin during the period of this report. These municipalities are listed alphabetically in
Appendix Bj; their locations are shown on the map of the area (Figure 3, in pocket) to classify them as to water
hardness. A description of these systems and water-works plants and their operation in 1959, 1961, ot later is
also given.

Table IV reports on the operation and quality of waters supplied by private systems in a number of mine
townsites and small communities, particularly in the mining area of Elliot L.ake. These small communities are
listed in Appendix C, but most are not shown on the map (Figure 3, in pocket).

Table V summarizes information available on the number of water systems, the character of the water
sources, type of water treatment, if any, and the population served by these systems in 1959, 1961 and/or 1963.
Additional statistics, especially on water hardness of municipal waters, are presented in Table VI.

Survey studies in the area covered by this report were greatly facilitated by the cooperation of provincial
and municipal officials, many of the latter collecting water samples and providing information on the operation
of their water works, The assistance of a number of mining companies and industrial firms in the collection of
surface-water samples and in supplying data on townsites, mining communities, and on industrial water use, is
also gratefully acknowledged.

Officials of the Water Resources Branch, Department of Northern Affairs and National Resources supplied
the data on river discharge. :




TABLE I
AREA AND POPULATION DISTRIBUTION IN THE
DRAINAGE BASINS OF EASTERN CANADA
(1956 AND 1961)



2 Areas adjusted from previous reports to place Long Lake and Ogoki Diversions in the Hudson Bay drainage basin
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TABLE I
Area and Population Distribution in the Drainage Basins of Eastern Canada (1956 and 19€1)
Approximate area drained, square miles in ’
Drainage (Per cent of area drained in)
basin
Prince Newfoundland
Ontario Quebec B lll\lnew_ " SNO;'.E Edward ewhonncian E‘m}‘l‘
runswic cotia Island Island Labrador as
s Lower St,. Lawreace
T. River 0 189,600 0 0 0 4] 11,200 2?0,80
(W.S. Report No, 13) (31.9) 9.8) 16,51t
L
A
v
RE Upper St, Lawrence
River - Central 55,200 0 1] 0 0 0 0 55,200
bé Great Lakes (13.4) [4.6]
E (W.S. Report No, 3)
R
I
v
E Ottawa River 29,675 38,560 0 1] 0 0 0 i9,2 5
R (W.S. Report No, 2) (5.0) 6.5) 4.9,
S
Y
S
T
. Upper Great Lakes 67,8002 0 0 0 0 0 0 67,800
(This report) (16.4) [5.6]
The Atlantic Provinces
and the Saint John River 0 4,700 28,354 21,425 2,184 43,359 0 100,022
(W.S, Report No, 11) (0.8) (100) (100) (100) (100) [8.1]
Nelson River 47,045 0 0 0 0 0 0 47,045*
(W.S. Report No. 10) (11.4) (3.1t
Hudson Bay 221,8628 207,250 0 0 1] 0 0 429,112*
(53.8) (34.8) [35.3}t
Labrador 0 154,750 0 0 0 0 101,626 256,376
(26.0) (90.2) [21.1]
Total province 412,582 594,860 28,354 21,425 2,184 43,359 112,826 1,215,590
(100) (100) (100) (100) (100) (100) (100) [100]
Per cent of Canada 10.71 15.44 0.74 0.55 0.057 1.13 2.92 - 31,55
* Total basin area in eastern Canada only
*# Total basin population in eastern Canada only
T Per cent of total area of eastern Canada
11 Per cent of total population of eastern Canada




TABLEI
Area and Population Distribution in the Drainage Basins of Eastern Canada (1956 and 1961)

Estimated population in hundreds in drainage basins in
P T T
(Per cent of total population in drainage basins in)

Year
Ontario Quebec New . Nov_a 1?;::::1 Newfoundland Tou?l
Brunswick Scotia Island Island Labrador basin
1956 0 39,287 0 0 [0} 0 19 39,306
(84.88) (17.4) [33.3]t
1961 0 44,642 0 0 (0] 0 18 44,660
(84.9) (13.3) [33.35lt
1956 43,928 0 0 0 0 0 0 43,928
(81.3) [37.2]
1961 50,489 0 0 0 0 0 0 50,489
(81.0) [37.71
1956 5,585 5,120 0 0 0 0 0 10,705
(10.3) (11.06) . [9.1]
1961 6,542 5,858¢€ 0 0 0 0 0 12,400
(10.5) (11.1) [o.3]
1956 3,179 0 0 0 0 0 0 3,179
(5:9) [2.7]
1961 3,882 0 0 0 0 0 0 3,882
(6.2) [2.9]
1956 0 910 5,546 6,947 993 4,043 0 18,439
(1.97) (100) (100) (100) (100) [15.6]
1961 0 1,015 5,979 7,370 1,046 4,443 0 19,853
(1.9) (100) (100) (100) (100) [14.8]
1956 685 0 0 0 0 0 0 685**
(1.3) [0.6]
1961 735 0 0 0 0 0 0 735¢*
(1.2) [0.55]
1956 672 938 0 0 0 0 0 1,610
(1.2) (2.03) [1.4]
1961 713 1,027 0 0 0 0 0 1,740**
(1.1) (2.0) [1.3]
1956 0 29 0 0 0 0 90 119
(0.06) (82.6) [0.1]
1961 0 50 0 0 0 0 117 167
(0.1) (86.7) [o0.1]
1956 54,049 46,284 5,546 6,947 993 4,043 109 117,971
1961 62,361 52,592 5,979 7,370 1,046 4,443 135 133,926
34.1 28.8 3.3 4.0 0.6 2.4 0.1 73.3

€ estimated




THE UPPER GREAT LAKES DRAINAGE BASIN IN CANADA*

The St. Lawrence River-Great Lakes system, some 2,280 miles in length, drains about 383,000 square miles
in Canada comprising 36 and 38 per cent of the area of the provinces of Ontario and Quebec, respectively.
Since these areas include most of the heavily industrialized and highly populated regions of Canada, this
large basin was divided into four basins for survey purposes: namely the Lower St. Lawrence River basin, the
Upper St. Lawrence River-Central Great Lakes basin, the Ottawa River basin, and the Upper Great Lakes basin
(see Figure 1). The first three basin studies were reported in Water Survey Reports Nos. 13, 2 and 3, respec-
tively; this report covers survey studies carried out in the fourth sub-basin—the Upper Great Lakes drainage
area in Canada.

Figure 3 shows the boundaries of the Upper Great Lakes Basin. Two areas, the Long Lake diversion (1,630
sq mi) and the Ogoki diversion (5,545 sq mi),—drainage from which is diverted by dams to the Upper Great
Lakes system—have not been included in this basin but are in the Hudson Bay basin from which they are
diverted.

Water quality of a southern portion of the French River drainage basin was reported in Water Survey Report
No. 3 as part of the Upper St. Lawrence River-Central Great Lakes basin. Some recent data on this area are
included in this report for information and comparison, The boundary between the Upper Great Lakes and Cen-
tral Great Lakes basins still remains at the French-Pickerel rivers and the south shore of Lake Nipissing.
However, a small heavily populated area on the east shore of Lake Nipissing—metropolitan North Bay~ has
been included in this basin and report although most of this area draws its water by organized system from the
Ottawa River drainage basin. The portion of the French River-Lake Nipissing basin still included in the Cen-
tral Great Lakes drainage basin (about 730 sq mi), as well as the above-mentioned two northern diversion
areas, are shown dotted in Figure 3 (in pocket).

The Upper Great Lakes drainage basin in Canada lies entirely in Ontario and includes some 67,800 square
miles, including the area of the Great Lakes out to the international boundary. Table I shows that this basin,
some 16.4 per cent of Ontario, is somewhat larger than either the Ottawa River basin (59,235 sq mi) or the
Upper St. Lawrence River-Central Great Lakes basins (55,200 sq mi). It is, however, considerably smaller than
the Lower St. Lawrence River basin and about the same size as the provinces of Nova Scotia and Prince
Edward Island and the island of Newfoundland (total area, 66,968 sq mi).

The Great Lakes-St. Lawrence River system has been of major importance to the development of Canada.
For more than 300 years this system was the main route to Upper Canada and western Canada; it is still a
major artery for the transport of raw and manufactured products between industralized eastern Canada and the
United States, to the Canadian north and west.

Within the last half-century hydro-electric power from many tributary rivers of the Upper Great Lakes system
has supplied the energy needed for industrial expansion in Ontario. These rivers, many of them short, rise in
the Canadian Shield plateau in heavily forested areas dotted with lakes and, consequently, their discharge is
rapid and fairly constant although they can be readily regulated by dams.

Except for Manitoulin and St. Joseph islands which are in the St. Lawrence Lowlands physiographic region,
the basin lies in the Canadian Shield region. This Shield, covering about 49 per cent of Canada, is the core of
the continent and is in the form of a shield with the top in the Far North. It tilts to the east to mountains on
Baffin Island and the Torngat Mountains of Labrador. In the south and west it rises to uplands of 600 to 1,500
feet. The centre of the Shield is depressed and contains Hudson Bay. In the Upper Great Lakes basin the
Shield extends along the north shore of Lake Superior as a plateau up to 1,500 feet elevation. It is mainly
composed of Precambrian rocks formed by complex sequences of sedimentation, volcanism, metamorphism,
mountain building, igneous intrusion, erosion and glaciation. Two series of rocks are found, the Archaean and
Proterozoic; the former are mainly crystalline and occur in domes 1,200 to 1,500 feet high, with small sedimen-
tary depressions.

The Proterozoic rocks are mainly sedimentary and often lie in shallow basins, 600 feet or more below the

* Department of Mines. Div. Geol. Surv.,Geology of Quebec. VII. Geol. Rept. No. 20. Quebec, 1944, 3v,

Department of Mines and Technical Surveys, Geol, Surv. Can, Geology and economic minerals of Canada. Econ. Geol. Ser. No. 1, 4th ed.
Ottawa, 1957, 517 p.

Dominion Bureau of Statistics, Canada Year Book 1960. Ottawa, 1960, 1304 p.
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uplands; such a basin is found near Port Arthur. These Proterozoic rocks were, however, squeezed into ranges
of the Cuyana and Penokean mountains, north and south of Lake Superior, respectively, and the La Cloche
mountains, north of Lake Huron.

When the Shield was glaciated the ice deepened the valleys, scooped out the soft plains, wore down ridges,
and spread quantities of debris, leaving the present great lakes and clay belts. As a result of the receding
glaciers, plains are found in this basin near Nipigon and North Bay. Glaciation also resulted in a rather dis-
organized drainage system of many lakes and streams.

Agricultural land in this basin is based entirely on the clays and beach gravels left on the lake margins and
in depressions by sedimentary deposition and ice retreat. The lack of arable land and the geographical chas-
acter of the basin has resulted in population concentration along the main rivers and lakes, except for certain
areas where mining is an important industry.

The Shield is noted for its mineral wealth, much of which is probably still to be exploited. Minerals include
iron, gold, nickel, copper, lead, zinc and uranium. Within the Upper Great Lakes basin occurs one of the richest
mineral areas of the world—the nickel-copper basin at Sudbury. Important iron deposits are mined along the
north shore of Lake Superior near Wawa; copper mining is carried on in the Manitouwadge area and, in recent
years, large deposits of pitchblende have been mined in the Elliot Lake area. Gold and silver have also been
mined in this drainage basin. Because the basin is heavily-wooded and hydro-electric power and water trans-
port are readily available the production of pulp and paper is one of the most important industries of the area.
Readily available power and water transportation has also contributed to the development of other important
industries within the basin, such as iron and steel production at Sault Ste Marie.

Recent opening of the Great Lakes to ocean traffic, and rapid extension of highways within the basin will,
no doubt, greatly accelerate economic and industrial growth. In the past, inaccessibility of much of the basin
because of the rugged terrain, and the limited agricultural land available has slowed development. The 1956
population of the basin was about 318,000 (5.9 per cent of Ontario’s population). This increased in 1961 to
about 388,200 or 6.2% of the province’s population.

The basin is a major tourist area for United States citizens and Canadians. Recent opening of new highways
and the improvement of others is rapidly expanding this industry.

The 1,100 square miles of Manitoulin Island, and a very small area of neatby islands and mainland that lie
in the St. Lawrence Lowlands physiographic region are composed mainly of sedimentary limestones. Manitoulin
Island is relatively flat and agriculture is the principal industry. On the nearby mainland limestone is quarried,
mainly for use in the Sudbury smelters.

SURVEY PROCEDURE

The methods of sampling and the survey procedure employed in this basin were essentially the same as
those used in previous surveys in this series; they are outlined in some detail in Water Survey Report No. 1.

Most sampling stations were established in the basin in early 1957 and a year-long program of monthly,
bi-monthly or quarterly sampling was initiated later that year. These stations, listed in Appendix A and shown
in Figure 3 (in pocket), were chosen, where possible, to give representative samples of the larger river and lake
waters. No daily sampling stations were operated, but, at each sampling location attempts were made to obtain
additional samples at periods of high and low water.

Field work was carried out during the summers of 1958 and 1959 when samples of municipal waters and
other surface waters were collected and, at times, partially analysed by field tests. Samples were also collected
at this time at many of the monthly or quarterly stations, but ready access to a number of these on the north
shore of Lake Superior was not then possible. These field results are shown in Tables II and III in brackets
beside the analyses of the same samples made later in the Ottawa laboratory. A comparison of these results
indicates certain qualities of the waters in sitz and shows any significant changes in chemical quality that
may have occurred during storage and shipment.

Since 1960, with the opening of a highway along the north shore of Lake Superior, additional surface and
municipal water samples, as well as information on new municipal water works, have been obtained.

Because many mine townsites and other small commuaities, especially those in the Sudbury and Elliot
Lake areas, used waters from small organized, private systems, a survey of these was carried out in 1959 and
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again in 1962-63. A study was also made of total industrial use of water in some areas in 1959-1960. Since then
severe curtailment of the uranium mining industry, and major population shifts in the basin outdated much of the
information obtained on municipal and industrial water use during 1959-1960. As a result publication of this
report was delayed until most of the basin was resurveyed during 1962-1963. Additional surface waters were

also collected in this resurvey and have been included in this report under Stations 164-183, inclusive, in
Table II.

ANALYTICAL PROCEDURE

The analytical methods and techniques used in this study are essentially those employed in the survey
studies published in Water Survey Reports 11 and 13. Basic analytical techniques and interpretation of data
are also discussed in Water Survey Report No. 1.

Standard procedures for the analysis of water published by the American Public Health Association* and by
the American Society for Testing and Materials? were employed for most determinations. However, close co-
operation between the Mineral Processing Division of the Mines Branch and committees of these societies
sometimes enabled the Division to use certain newer techniques and procedures prior to publication,

The analytical work of this report was carried out mainly during the period 1957 to 1959 inclusive, although
a number of municipal waters were collected and analysed in later years. Although changes in analytical pro-
cedure discussed in Water Survey Reports No. 11 and 13 are applicable to most waters reported for this basin,
the analytical methods used during the period of this report are briefly outlined as follows.

As soon as possible after receipt water samples were analysed in the laboratory for those constituents
which could significantly change in storage. Although these immediate tests were usually carried out within
4 to 7 days after sample collection, longer storage sometimes resulted because of unforeseen circumstances
such as delay in shipping. In Tables II, Il and IV, the first figure listed under storage period is the number of
days from sampling until these immediate tests were begun, the second figure is the number of days from samp-
ling until the remaining tests were started.

The immediate tests carried out were as follows:
pH - measured by a pH meter.

Specific Conductance - measured with a 60-cycle current, 115-volt enclosed-switch-type Wheatstone bridge, a
pointer-type a.c. galvanometer, an insulating transformer, and a pipette-type conductivity cell of about 0.3 cell
constant.

Colour - by visual comparison of the supernatant or filtered water against Hazen colour standards in a
commercial comparator.

Turbidity - the Jackson candle turbidimeter was used for high turbidity waters, the Hellige turbidimeter for
for waters having low to medium turbidity.

Total hardness - by titration with a standard solution of sodium ethylenediaminetetraacetic acid (EDTA)
using Erichrome Black T as visual endpoint indicator.

Calcium - by titration with standard EDTA using murexide or, after February 13, 1959, calcon as visual
endpoint indicator.

Magnesium - calculated as the difference between the values found by titration for total hardness and for
calcium.

Alkalinity - by titration with standard (0.02N) sulphuric acid employing a potentiometric endpoint. After
Febmary 11, 1959 alkalinities were determined by the technique developed in this Division’s laboratories
whereby errors caused by variations in the titration endpoint with total alkalinity concentration are eliminated?.

Oxygen Consumed by Permanganate (KMnO,) - This test, which measures the amount of a standard potassium
permanganate solution reduced by a known amount of water at boiling temperature (100°C) in 1 hour, was carried
out on a selected number of surface and municipal waters. The test is, to some degree, a measure of the organic
matter and can with care be used to indicate pollution of a water supply.

1 Am. Public Health Assoc. Standard methods for the examination of water, sewage, and industrial wastes, 11th ed. New York, 1960.
2 Am, Soc. for Testing and Materials, Manual on industrial water, Spec. Tech, Publ,, No. 148D, Philadelphia. 1959.

* Thomas, J.F.]., and Lynch, J.]. Determination of carbonate alkalinity in natural waters. J. Am, Water Works., Assoc, New York. 1960.
V. 52, No, 2, p. 259-268.
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Copper and Zinc - periodically, spot tests are done on the supernatant water using a sensitive field method
employing dithizone

Ammonia - by direct Nesslerization of the supernatant water with visual comparison against prepared stand-
ards. No attempt was usually made to determine ammonia by distillation, even when direct Nesslerization failed
because of interference by other constituents present in the water.

The following tests were usually done at a later date:

Aluminum - was determined spectrophotometrically by the aluminon method until about August 1957; since
then it has been determined by a mixed ferron-orthophenathroline procedure?.

Total Iron and Total Manganese - After July 28, 1959 separate samples of all ground waters were collected
for the determination of iron and manganese. These separate samples, assumed clear when drawn, were acidified
in the sample container and the total iron determined by the o - dipridyl procedure; the total manganese, by the
petiodate method or, after November 26, 1958, by the persulphate method, or both.

Dissolved Iron and Dissolved Manganese - were determined on the supernatant or filtered portions of all
waters by the same procedures as used for total iron and total man ganese.

Copper and Zinc - when shown to be present in significant amounts by the above rapid field test, were
determined until September 1959 by the dihydroxyethyldithiocarbamate® and dithizone* procedures, respectively.
The neocuproine procedure’ was used to determine copper from May 1963 to October 1963; since then a zinc
dibenzyldithiocarbamate procedure® has been used. The zincon method® was employed for zinc until June 1963;
since then the sensitive dithizone procedure employing photometric colour detection was used.

Sulphate - Since March, 1956 sulphates have been determined by titration with barium chloride using thorin
as a visual endpoint detector®, This method is particularly suited to waters with low sulphate content, ion ex-
change being used to remove cation interference; when the sulphate content is high the standard gravimetric
procedure*,® is often used to check the colorimetric procedure.

Chloride was determined by titration with a standard mercuric nitrate solution, using microburettes and
visual endpoint detection/, Since May 6, 1963 most chlorides have been potentiometrically titrated with standard
silver nitrate solution using a silver-potassium sulphate electrode system as indicator®, The mercuric nitrate
method is still used for very low chloride content waters and periodically as a check on the potentiometric
method.

Fluoride was determined by the standard zirconium-alizarin procedure until December 12, 1960, distillation
being employed only when interferences were suspected or high fluorides found. Since then fluoride has been
determined by the SPADNS procedure, with distillation to isolate fluoride whenever interference is evident®.

Nitrate - Until about August 13, 1961 nitrate ion was determined by the standard phenoldisul phonic-acid
method with visual comparison against standards in Nessler tubes®. High nitrate waters were checked by the
brucine method” with comparison being made in a spectrophotometer.

Between August 13, 1961 and November 4, 1963 the brucine method was routinely used for nitrate determina-
tion on most waters. Since November 4, 1963 a modification of the ultra-violet absorption procedure for nitrates?®
has been used. The ultra-violet absorption method is rapid and sensitive if proper attention is given to inter-
ference by organic matter in the water.

Phosphate - the determination of total and/or dissolved phosphate was begun routinely on selected waters in
late 1960, the standard procedure employing the reductant stannous chloride being used’. Since July 11, 1963 a

modification of this method has been used which employs bismuth nitrate to increase the sensitivity of the test
and amino naphthol sulphonic acid as the reductant.!

Silica - The standard spectrophotometric procedure for silica employing reduction with stannous chloride
was used, no attempt being made to solublize any silica present in a form not measured by this procedure.’

! warren, N.V. Delavault, R.E. and Irish, Ruth I, Acetonic dithizone in geochemistry. Econ. Geol., Set, V.48, No. 4.1953.p. 306-311.
2 Rainwater, F.H. and Thatcher, L.L. Methods for collection and analysis of water samples. U,S. Geol. Surv., Water Supply Paper 1454.
Washington, U.S. Govt. Print. Off. 1960, p. 297.
3 Ibid p. 157
4 See footnote 1, page 15
5 See footnote 2, page 14
S Hissel, J. and Cabot-Dethier, M. Le dosage du cuivre dans les eaux pour chaudiere-comparaison de trois methodes de dosage. Cebedeau,
Nov. 1962, No. 228, p. 549-554.
7 See footnote 2, page 14 :
® Modification of automatic titration of the method given in footnote 1, page 14
9 See footnote 1, page 14
1 Goldman, E and Jacobs, R. Determination of nitrate by ultra violet absorption. J. Amer. Water Wotks Assoc. New York, 1961 p. 187
V53y No. 1.
11 Modified method reported by V.M. Marcy, Calgon Company, Pittsburg, Pa,

15



Boron was determined only on major surface-water supplies once or twice yearly, usually at or near times of
high and low flow; the standard titration procedure with added mannitol was employed.?

Suspended Matter and Residue on Evaporatior - To permit increased coverage on waters, the determination
of suspended matter and residue on evaporation, as well as tests for copper, zinc, iron, aluminum and manga-
nese, were omitted on two out of three samples received from the monthly sampling stations. Suspended matter
was determined only when the turbidity was 3 units or over. It is considered that sufficient information is still
obtained from this abbreviated analysis to show if significant seasonal variation is occurring.

Calculated ‘averages’ for water quality at monthly sampling stations are omitted from this report. Such
averages mean little if the water quality varies widely or if adequate discharge records are not available. Aver-
ages should be determined from numerous samples weighted as to discharge.

Saturation Index, Stability Index and Per Cent Sodium are reported for all waters. Interpretation of these
calculated values has already been discussed in Water Survey Reports Nos. 1, 10 and 12. In brief, per cent
sodium when correlated with total mineralization and boron content indicates the suitability of a water for
irrigation.

Since June 6, 1962 a Sodium Adsorption Ratio (SAR) has also been calculated, This ratio, Na (epm)

Ca + Mg (epm)

2
the result of work by the U.S. Dept. of Agriculture, is a revised form of the above sodium-percentage concept
and is related to the experimentally determined adsorption of sodium by soils, It is considered to be more
directly significant than the per cent sodium value for estimating the results of using a water for irrigation.
However, its use is limited to considering base-exchange reactions in soils and evaluation of irrigation waters,
whereas the per cent sodium is useful also in plotting quality data and direct comparison of analytical data.
Both values are reported in this report, the per cent sodium partly to maintain continuity throughout the
series? %4,

The Saturation and Stability Indices are useful for assessing the corrosive tendency of a water. Care, how-
ever must be exercised in interpreting these indices since many other factors are important to the rate and
extent of corrosion in aqueous solution. For example, when calcium hardness is less than 10 ppm as CaCO,
and the alkalinity correspondingly low, there is no pH at which calcium carbonate can precipitate and the
indices—which are based on the carbon dioxide-pH-calcium carbonate equilibrium—then have little significance.
This is the case with many of the very soft and low-mineralized waters of the Upper Great Lakes basin. These
indices and the free carbon-dioxide contents are calculated and reported for each water at the temperature of
analyses., They change significantly with changing temperature. The carbon- dioxide content of a cold, deep
well water may be markedly different from the coantent of the same water at laboratory temperature,

Dissolved Oxygen was not determined on surface waters at sampling because it varies so widely with loca-
tion, depth and temperature; in most rivers the dissolved oxygen content, unless depleted by algae growth or
pollution, is always near saturation. A survey of the dissolved oxygen content or B.0.D. (Biochemical Oxygen
Demand) of a river requires a detailed and specially designed survey of the river,

Elements other than those reported in this survey are in solution in trace amounts in surface and ground
waters. Some of these have greatly increased in importance, but lack of personnel and laboratory facilities did
not permit their routine determination in this study. Separate spmples, filtered and acidified at the time of
collection, are required if an accurate figure is to be obtained for trace elements, such as barium, silver, cobalt
and nickel. These requirements limit the location of sampling stations and raise difficulties in obtaining sample

collectors; spectrographic analyses of residues for these and other trace elements are done from time totime
for special studies.

Modifications in techniques and new equipment are continually being tested in the laboratory; in some cases
to increase the speed of analysis without loss of accuracy or precision, and in other cases to improve the
sensitivity and precision of a method.

1 See footnote 1, page 15
: Vilcox, L.V. The quality of water for irrigation use. U.S. Dept. Agric, Tech. Bull, 962, 1948.
U.S. Salinity Laboratory Staff. Diggnosis and improvement of saline and alkali soils. U.S. Dept. Agtic. Handbook No. 60, 1954,

4 Stf{ulyl and interpretation of the chemical characteristics of natural waters. U.S. Geol. Surv. Water Supply Paper 1473, U.S. Govt. Print.
Off. 1959, p. 148-9.
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TABLE I
CBEMICAL ANALYSES OF SURFACE WATERS IN THE
UPPER GREAT LAKES DRAINAGE BASIN




TABLE IT

Chemical Analyses of Surface Waters in the Upper Great L.akes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge - Suspended dried ar 105°C,
(Second-feet) g ° matter (Dissolved solids)
9 2 Ts Loss | Specific
et g . .
No. Date H On Water 8 0,, .8 ".'E = Dried | Ignited Toens Tons i ‘::;_ CD:::;“
of ™ sampling Moathly | orp. o E '2-5 pH & at at P.P.M, agr;- per :on K x 105 g
collection ] date meat  lerature %5‘ 23 g -_g 105°C.} 550°C. foot day a at g
& 8 |63 6| & ss0°c. | 25°C. &
(Hazen),
(Days) °F.) (CO,)| (Units){ (Units) (Ca)
STATION NO, 1 ~ LAKE HURON (GEORG.IAN BAY)
Water Level
1| Nov. 1/57| 12:59 | 577.371 | 577.57t | 46 4.5 1 7.8 20 0.4 71.6 { 0.097 | ..... 18.4 115 14.7
2| Dec. 1 13:29 1 577.70 577.34 40 f...... 3 7.4 25 0.9 I L e R 99.3 12.4
3| Jan. 2/58| 24:25 577.46 577.25 37 3.9 1 7.8 20 0.4 78.4 | 0.107 [........ 25.2 111 14.2
4| Feb, 1 23:30 577.28 577,27 36 vesena) 2 7.7 15 0.4 PPN SRR P (S I 117 14,5
5| Mar, 1 9:46 577.04 577.16 35 teessas 1 7.8 20 [ T N ST Y TNy . 124 14.8
6| Apr. 1 8:15 577.11 577.16 | 35 3.7 3 7.4 20 0.3 83.2 0.113 {..... 24,8 119 14.4
7 | May No sample taken 577.16
8| June 1 4:11 577.10 577.08 46 vensesnd 1 7.9 15 0.9 [P SR N Y SR Wevecs 122 15.6
9] July 1 15:48 577.08 577.16 52 3.2 1 7.9 15 2 ]ee... cosbecrennn 4| 0.093 |....... . 16.4 127 15.6
10| July 31 20:36 | 577.17 577.16 | 61 iiveendd 3 7.5 10 0 [N BT Y PP . eessealieiaae 129 16.4
11] Sept. 1 23:136 | 577.29 576.96 | 62 R B 7.9 10 0 cesenns heseees N TRTTPITN SIS R PP (PP 131 16.7

t Elevation in feet above mean level at Fathet Pointreferred tothe International Great Lakes Datum (1955) (IGLD 1955) at Collingwood, Ont.
(Canadian Hydrographic Service))

STATION NO. 2 — LAKE HURON

(GEORGIAN BAY)*

Water Level
12| July 23/57{ 38:67 578.18t | 578.241 | 70 2.4 {35 (7-{) 0 [ I 133 0.181 |......e. 25.2 219 27.9
8.
13| Aug. No sample taken | 578.03
14} Sept. No sample taken | 577.90
15f Oct. 8 15:20 577.60 577.59 58 2.2 1 8.2 5 0.4 .. 0,163 [..ivuuns 25.6 207 28.2
16} Nov. 7 6:15 517.60 577.49 | 46 ceeeend 1 8.1 5 0.5 |.. seserselecens Y 201 26,2
17{ Dec. 8 5:22 578.22 577.33 46 cevannd] 1 8.2 5 I P R P P N TR 212 27.9
18] Jan. 8/58) 18:19 577.26 577.35 33 1.7 1 8.1 5 0.9 0.173 e 31.2 203 26.4
19| Feb, No sample taken | 577.40
20| Mar, 12 143 577,29 577.22 34 beeaeas] 1 8.1 5 0.4 cervoans 203 26.8
21} Apr. 8 17:42 577.41 577.21 37 1.7 1 8.2 0 0.4 115 196 26,0
22} May 9 6:19 577.32 577.19 43 evesaat 1 8.2 5 0.4 cieaes 197 25.9
23] June 8 17:30 577.19 577.17 50 evee.nd 1 8.1 5 0.5 Cereennse 203 26.2
24| July 7 24:48 577.28 577,26 | 62 1.7 2 749 0 0.9 211 26.9
25| Aug. 5 84:184 | 577.14 577.17 68 L......11 8.1 10 0 136 214 27.8
(8.4) | (10)
26| Aug. 10 23:39 | 577.35 577.17 1 67 |..uunlf 1 8.2 5 0 IPTTTRTY FIDUPURY PR PR P P I 27.0
27| Sept. 8 16:128 | 577.17 577.04 62 ivseene] 0.9] 6.2 0 0 [P PP PINANN CERTTTTS FETTRRTRY PR Bl 26.1
t Elevation in feet above mean level at Father Point referred to IGLD (1955) at Goderich, Ont. (Canadian Hydrographic Service),
* From ferry dock
STATION NO. 3 ~ LAKE HURON (GEORGIAN BAY, NORTH CHANNEL)
Water Level
28| July 24/57| 44:83 |578,16f | 578.16t | 58 223 (;.;) 0 08 |o.vvvnnideeaiinl} 108 0147 1,.......] 272 178 22,0
29| Aug, 5/58%] 84:185 |577.27 577.11 | 69 1.7} 0.8 | 8.2 10 0 feveessndieennnd 111 0,151 },.......| 424 179 22.1
(8.2) | (10) I
T Elevation in feet above mean level at Father Point referred to IGLD (1955) at Thessalon, Ont. (Canadian Hydrographic Service).
* At street tap, chlorinated,
STATION NO, 4 — LAKE HURON (GEORGIAN BAY, NORTH CHANNEL)
Water Level
30 | Aug. 4/58% 84:185 [577.17t I 577.11% | 72 L5 ] 15|79 5 0.8 |....... [ 98.0 [0.133 {........, | 2L.6 160 20.7
* At government wharf
t Elevation in feet abnve mean level at Father Point referred to IGLD (1955) at Thessalon, Ont. (Canadian Hydrographic Service)
STATION NO, 5 ~ LAKE HURON (GEORGIAN BAY, NORTH CHANNEL)
Water Level
31{ Aug. 3/58% 85:183 | 577.201 | 577.07t | 71 2 3 09 .evennndinnnsnnds 103 0.140 |......... 44.0 162

7.6 5
(7.9) | (15)

20.5

* At govetnment wharf
t Elevation in feet above mean level at Father Point referred to IGLD (1955) at Thessalon, Ont. (Canadian Hydrographic Service)
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TABLEI

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardness a
(Fe) Alkalis as CaCO, g %
g g o
0 E: 31 E[S
g ] Non- 4 -3 =13
g T |8 Ele | 8)3 | ¢ 2ls g2 e fTowl | & | g | B 5 N
=] x @ E| " 5 7 ] S S s o] o) ) - 2 bonate 5 [ R
v —_ ] o i) o ] o <3 E] S u ] s L I g v ¥| 3
Q ] @ &0 5 a u = S -2 - o E i S o S “ =
& g @ g & a 3 3 g ] £ 3 e} A & =20 | .a S g o q 8
3 & |la |3 2 S (8 |8 |4 S| a a |0 |w|= Slm || 3 a | @l a
(Mg) (Mn) | (Al) |(Cw) [(Zn) | (Na) | (K) |(NH,) [(COj) E(HCOu] (SO 'J(C1) | (F) [NO,) | (Si0,) {(PO,)] (B)
at PARRY SOUND
3.9 {..... 0.01 } 0.01| 0.03 | 0.00]|0.0 2.1 107 | 0.0 0.0 49,1 | 12,2 | 2.9 { 0.0 } 0.4 3.7 Keeoodeenn ) 124 52,7 } 64.8 7.81 ~0.8] 9.4| 1
L1 G PR ST T TTETT Teepe eeveads 1.8 | 0.8 { 0.05 0.0 40.3 1 12,2} 25 ... [.0.2 2.1 0.6 43,7 | 55.0 8.0} -1.4(10 |2
36 |......{ 0,02} 0.00]| 0.00 0.00)0.0 1.6 |07 | 0.05 0.0 47.4 | 11,2 | 2,7 | 0.0 | 0.4 2.5 50.2 { 60.3 G4 | —0.8f 9.4} 3
38 |iiiieibennn. TR TR PR N 1.7 10.7 | 0.05 0.0 47,3 | 11,51 3.1 10,0 {0.5 2.6 51.8 | 61.7 6.51 -0.9] 9.5] 4
39 fevieni]ieann I R o o 1.7 | 0.7 0.05 0.0 49,1 1 125 | 2.8 |.....4 0.1 2.5 53.0 | 63.2 6.4 ~0.8] 9.5| 5
40 feennnn 0.03 | 0,00 0.03 | 0.00] 0.0 1.8 10,7 | 0.1 0.0 479 | 133 | 3.0 | 0.0 | 0.4 2.4 52.4 | 63.7 6.8 ~1.2f 9.8/ 6
7
L% U IPOU AN AP MY P . 1,7 0.7 | 0.05 0.0 51.8 t 12,1 | 2.6 |.....] 0.8 2.7 55.8 | 63.2 6.1| -0.9| 9.7t 8
4.3 (..., 0.04 | 0.00 | 0.01 | Trace| 0.0 o8 | 0.7 | 0.1 0.0 53.1 1 11.4 [ 3.0 {1 0.0 | 0.6 | 2.6 56.6 | 65.2 29| 0.6 9.1} 9
4.3t} sasshossasliess . [ T 18 10,7 { 0.05 | 0.0 56,4 | 12,01 3.1 [..... {10 |25 58,6 69.6 6,21 -1.0] 9.5] 10
46 Joeeniiloans eeessdfieanndiians . 2.1 |0.7 0.05 | 0.0 55.5 | 12.6 | 4.3 |...... 1.0 1.6 60.6 | 70.9 6.9 —0.6] 9.1 11
at SOUTH BAYMOUTH, MANITOULIN ISLAND
8.8 |......| Trace| 0.00 ] 0.05| 0,02|0.01] 2.5 | 0.9 | 0.0 0.0 111 16,9 | 4.0 [0,0 |04 [33 [.....}.....] 14,6 106 1120 4.8 | ~-0.3| 8.3 12
13
14
7.4 |.... 0.00 0.07 2,2 |08 | 0.0 0.0 104 16.1 | 4.3 | 0,0 |0.1 2.5 15.3 101 113 4.5 +0.2{ 7.8| 15
76 [ danndend 26 |09 | 0.0 0.0 99.6 | 146 | 4.9 |......[]0.6 | 3.5 14.9 96.6§110 5.5 0 | 81]16
-5 T PURPORN N P TR 2,8 109 | 0.0 0.0 107 17,5 | 4.5 |v..... 0.1 | 4.0 16,0 104 |119 5.5 | +0.1| 8.0f 17
7.7 |..vvus| Trace | 0.00| 0.03 2.3 109 | 0.0 0.0 101 13.7 | 5.0 {00 |0.6 |2.4 14.9 97.5[109 4.9} 0.0 8,1}118
19
S A P R A T eov]eensd 23 (0.8 | 0.0 0.0 100 14,0 | 4.7 |.....}0.8 [2.8 14.3 96,5109 4.9 0.0{ 8.1{20
7.8 fevennn 0,00 | 0.00 ] 0,01 | 0,00]|0.0 24 [0.7 [0.05 | 0.0 98.7 | 13.8 | 4.0 0.0 [0.6 {74 15.9 96,9111 5.1] 0.0] 8.2{21
73 Jeeeractonnes 1S S A PN ceved] 25 107 | 0,05 | 0.0 97.6 | 12.9 | 4.5 |v..st| 0.6 |35 14.5 94,6106 5.4 | +0.1| 8.0|22
3 2 PN S P A vevesl 25 10,7 {01 ..., .} 100 146 | 4.7 [....]03 |49 .| 15,2 97.4{111 5.2] 0.0| 8.1]23
8.2 J...... 0,00 | 0.00 | 0.01 | 0.00]0,0 2,2 0.7 | 0.05 0.0 104 15,2 | 4.8 [ 0.0 0.4 |43 .| 15.6 101 {114 4.5 | -0.2] 8.3}124
88 |...... 0.00 | 0,00 | 0.04 [Trace|0.,05] 2,1 [0.8 | 0.05 0.0 107 15.4 | 3.7 10.0 |0.6 4.2 J17.6 106 [116 4.1 +0,1} 7.9t25
{107)
83 lovviaddeans, PRI TN TR e 22 |0.7 | 0.0 0.0 103 15,2 | 4.1 f.....}]0.8 |4.1 vereafensdf 16,8 102|113 4.5 | +0.1] 8.0]26
77 |eeeeiibennnn, IS TN SR T 2.4 108 0.05 0.0 95.8 | 143 | 6.1 |..... 1.0 3.8 vee 00 ]0.00] 18,2 96.8{109 5.1 0.0 8.2]27
at LITTLE CURRENT, MANITOULIN ISLAND
65 |ivennn 0.03 | 0.00 | 0,05 |Trace|0,00( 2.6 (0.8 | 0.0 0.0 82,3 |14.4 } 4.5 (0.2 |08 |31 {f..... veed] 1401 81,61 95.6 | 6.4§ -0.6] 8,9{28
66 16,03 |......00.00 { 0,03 [.....).....] 3.3 {08 |..... 0.0 83.1 [13,0 | 5.6 |0.0 |0.8 |52 ceeandenas| 1401 82,3 | 98.4 7.9 | 0.0] 8.2129
(14.8) (84.5)
at GORE BAY, MANITOULIN ISLAND
5.6 Jo..... 0.00 |0,00 | 0,02 [Tracel0.00 | 2.4 0.6 }0.1 0.0 ' 75.5 {114 |33 |0.0 1.0 6.1 b eveedfeaad12.8 74,7 ] 88,2 | 6,5 | -0.4] 8,7 |3O
at MELDRUM BAY, MANITOULIN ISLAND
5.8 Joua.an 0.00 | 0.00 | 0.03 | Trace]0,05| 2.6 { 1.1 | 0.1 0.0 753 95 | 30100 |40 35 fJeeeniboens 13.2 75.0| 87.2 | 6.9] -0.7] 9.0{31
l
|
19
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TABLE II - (Continued)

Chemical Analyses of Surface Waters in the Upper Great L.akes Drainage 3asin
(In parts per million)

Residue on evaporation
Stream discharge g Suspended dried at 105°C,
(Second-feet) ] ° matter (Dissolved solids)
g EA :?1“ Loss Sp::iific
oo el ] . . Ton on codduct-
No. Date E On, Monthly Water| § 2 ._g § » Dried | Ignited v pexs Tons igni- ance g
[ sampling temp-| = | pH ] at at P.P.M, acre- per tion K x 106 2
collection % date mean leraturel £ | 85 L 3 105°c.| 550°C. foot day at at g
g a 8 3 E] 0 o
& 7188 S| A ss00c. | 25%¢c. | O
&
(Hazen), .
(Days) °F.) (cO,) (Units)| (Units) (Ca)
STATION NO. 6 — LAKE HURON (GEORGIAN BAY, NORTH CHANNEL)
Water Level
1| Sept. 29/59}189:217 | 577.20% | 577.14% | 63 |....... 2 (_7’.3) 5 4 [P S . A cessees| 160 20.4
¥ Elevation in feet above mean level at Father Point referred to 1GLD (1955) at Thessalon, Ont. (Canadian Hydrographic Service)
* Total and dissolved
STATION NO. 7 —~ LAKE HURON (GEORGIAN BAY, NORTH CHANNEL)
Water Level
2} Aug, 8/5§ 90:187 | 577.09t | 577.111 | 63 1.6 1 (2.0) (18) 0 verrefiorsaeas] 93.6 0.127 |.ovvunes 18.8 154 20.1
.9

* At plant intake

T Elevation in feet above mean level at Father Point referred to IGLD (1955) at Thessalon, Ont. (Canadian Hydrographic Service)

STATION NO. 8 — LAKE HURON (GEORGIAN BAY, ST. JOSEPH CHANNEL)

Aug. 13/58| 86:194

Water Level
577.141 | 577.11%

2.0

7.9

13 10

62.8 0.085 4.4

95.2 13.1

* Sampled at crossing to St. Joseph Island

1 Elevation in feet above mean level at Father Point referred to IGLD (1955) at Thessalon, Ont. (Canadian Hydrographic Service)

STATION NO. 9 ~ ST.

MARY’S RIVER *

Water Level

4] Oct, 25/51........} 601.37F | GO1.53% | 48 [P FETRR B A ) 2 2 eebvesieaeed 942 14.7

5| July 26/57) 52:81 600.69 600.81 62 1.7 |1 8.0 5 0.8 100 14.0

6| Aug. No sample taken 600.77

7| Sept. No sample taken 600.74

8 Oct, 11 10:17 600,57 600.57 54 2.7 1 7.8 5 0.3 74.8 12.9

9{Nov. 14 11:18 600.29 600,57 47 veee.d 0.8 | 8.0 0 0.9 92,9 12.9
10{Dec. 13 27:35 | 600.18 | 600.33 35 vearsed 0.8 | 8.0 5 0.3 93.2 13.0
11{Jan, 13/58} 17:31 { 599.72 599.87 1§ 34 2.2 1 7.9 5 0.3 91.7 12,9
12| Feb, 11 30:41 | 599.70 | 599.73 } 34 veveeod 0.8 | 80 3 0 90.9 13.0
13 1 Mar, 11 26:44 } 599.56 599.54 | 34 . 1 7.9 0 0.3 94,2 13.0
14| Apr. 11 14:39 | 599.55 599.56 |.....} 1.5 1 7.8 0 0 94.3 13.4
15| May 12 3:16 | 599.78 | 599.72 |43 eevennd 1 7.9 | 10 0.3 93.4 13.0
16 | June 11 14:27 | 599.89 599,92 50 cevesd 1 7.8 5 0 93.6 13,0
17 July 11 27:45 | 600.25 | 600.28 52 26 | 2 7.7 5 0.8 92.3 13.3
18 j Aug, 11 22:38 | 600.50 1 600.50 | G7 eveeeid 25 75 5 0 PP 89.7 13.0
19| Sept, 11 13:125 | 600,59 | 600.61 | 61 [ 4 7.3 0 0.8 [........ 93.7 12,9

¥k

20 [May 26/62| 30:32 | 599.82 598.46 | 47 vereend 2 7.6 0 2 93.3 12.2

* At plant intake pump (See also Table IiI, page 102)

** At city tap

T Elevations in feet above mean level at Father Point referred to IGLD (1955) at upper entrance to Canadian lock at Sault Ste. Marie, Ont.
(Canadian Hydrographic Service)
1t Total and dissolved

STATION NO. 10 — LAKE SUPERIOR (BATCHAWANA BAY)

21

Avg. 11758 | 87:191

Water Level
600,507 | 600.50%

69

7.9
(7.7

0
15)

60,8 0.083 {... 14.8

13.1

* From shore near Sand Point .

T Elevation in feet above mean level at Father Point referred to IGLD (1955) at upper entrance to Canadian lock at Sault Ste, Marie, Ont.
(Canadian Hydrographic Service)

20




T _

TABLEII - (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Rasin
(In parts per million)

9
Iron Hardness § %
(Fe) Alkalis as CaCO, H] g S u
: 3 g 13|53
g o 8 § 3 Non- 8 > gl
g v § g “ 5 3 g % 8 B 3 ° _E ] car- |[Total [ O g 2B
v - g g k] @ § @ & ] © 5 o g = Q'L & | 2 [bonate ° o 813
g il @ o g & o | & s g 2 d B S g § | 82 2 1e - ) a2
2| 8|2 | § (2 | &te13 (8|8 818 |4 2|28 |58|2 |3 8 |3 |slz
= = Qa = < ] N %] 9 < 8] m 7] &) <] Z a o 0 7] o w | w
(Mg) (M) | (AD) | (Cuw)| (Za)|(Na) | (K) |(NH;) [ (CO,){(HCO,) (SO,) | (C1) | (F) |(NOy)|(SiO,) | (POM|(B)
at ALGOMA
hd
5.6 | 0,22 0.01| 0.00} 0.07{ 0.00/0.00 | 3.2 | 0.8 | 0.0 0.0 | 73.6 15,7} 5.0 | 0.05| 0.4 6.8 [<0.1 12,8 | 73.2 { 102 8.4 { -0.4| 8.7| 1
at THESSALON
55 |oeeans Trace| 0.00 | 0.03| 0.00{0.00 [ 2.1 [ 0.5 |o0.1 0.0 | 74.0 85| 3.410.0 ;1.0 33 |..... .4 12,1 | 72,8 80.9 | 5.8 [-0.3] 8.6]2
) {(77.6) (9.2) | (72.8)
near DESBARATS
2.9 {018 | 0,03 { 0.00 [ 0,02 0.00{0.05 | 1.2 [ 0.6 | 0,05 | 0.0 | 50.8 3,11 1.3 /10,0 |09 {26 |.....}.. 2,9 | 4.6 51.0 | 5.4 {-0.7| 9.3} 3
(0) |(50.1) (1.7) | (42.8)
at SAULT STE MARIE
28 |..... . cevencbenden s Jos L 0o fsiy |74 | L2 ]l {02 |25 |l . 6.0 | 484 | 617 63 |-08]9.4]4
2.9 .o 0.03 [ 0.00 | 0.09 [Trace|0.00 {1.2 { 0.5 0.0 0.0 54,7 39| 1.2 )01 o8 3.9 [ieeei]eeedd 2.0 46.9 55.6 | 5.2 |~0.6} 9.2 2
7
2.8 0,00 | 0.05 | 0.00 1.0 J0.5 (0.0 0.0 | 50,6 341 1.6 100 |05 [3.0 J....id.ve.d 2.2 | 43,7 50,7 | 4.6 (-1.0]| 9.8(8
3.1 4 L2 o5 |0.0 0.0 | 50.8 3.6 | L7 |.....106 [ 28 J....d...0] 3.2 | 449 514 | 5.4 [-0.7| 9.4(9
2.8 R A PN AT A 1.1 {0.4 |0.0 0.0 | 50.2 3.8 | L2 [L....407 129 [.....}....] 2.8 | 44,0 50.6 | 5.1 |~0.7] 9.4]10
2.9 0.00 | 0,08 [Tracq0.,00 1.1 [0.5 (0.0 0.0 | 50.5 43 15100 |05 |36 |.....]0.00] 2.8 | 44.1 52,3 | 5.0 [-0.9]9.7]|11
28 fevvevideenaidieiiideaadindi L2 1041005 | 00 | 51,7 3,21 1.0 [.....]08 [3.6 [.....d....] L6 [ 44.0 515 | 5.5 [-0.7]9.4(12
30 oo e bl 0 f LD 105 (005 ] 0,0 | S1.4 331 13 [.....d08 [3.1 |....{....] 3.0 | 45.2 51.6 | 4.9 [-0.8] 9.5]13
2.9 «.v.{ 0.00 | 0,00 | 0.04 |0.00{0.00 |1.5 | 0.3 |0.05 { 0.0 | 51.4 351 L2 (0.0 |08 [42 [.....]....) 3.2 | 454 53.4 |1 6.6 |{~1.0| 9.8|14
28 Loooodiendecddeni b eecddeea {0 | 04 1005 ] 0,0 | 50,5 331103 |.....4L2 |25 [....]000| 2,6 | 44.0 50.3 | 4.7 {-0.7 | 9.3 (15
29 feeeadiiiiidieienddeci i den 12 105 10,05 | 0.0 | 511 44 | 14 |....0408 132 Lo 25 | 444 52,5 | 5.5 |~0.99.6|16
2,7 |......{Trace| 0,00 | 0,03 [Tracej0.00 |1.2 | 0,5 [0.15 | 0,0 | 51.8 3.8 | L5 i 0.7 147 |[....odei0] L8 | 443 53.9 | 5.5 [~0.919.5]|17
29 Jeeeredeiiidenandennibenndean s 11 105 1005 | 0.0 | 513 36| 08 f....od L2 58 |ooudoild 23 4 54.2 1 5.0 [-1.2]9,9[18
2.8 lovacdeaeindhenn oo 2 105 1005 ) 0.0 | 48,9 25 | 22 ... d05 |35 |....10.00] 3.6 | 43.7 50. 5.6 |~1.4 10 |19
3.1 | 0.04 | 0.01 O.OFt 0.01 |0.,01]|000 |1.1 |05 {.....] 0.0 | 48.5 3.6 |20 |0.08]14 |21 J016L....] 3.6 43.4 50.1 | 5.1 {~1.1[9.8]20
near BATCHAWANA
29 |.a.. 4 0.00 {0.00 | 0.02 |0.00 |0,00 |1.2 {0.5 [0.05 | 0.0 [ 50.8 2.7 1.3 [000]15 |63 |.... el 2.9 | 446 54.5 | 5.4 |-0.8 19.5[21
0) |(48.9) (4.5) [(45.6)
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TABLE II ~ (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C,
(Second-feet) g matter (Dissolved solids)
2 ?, %’“ Loss | Specific
3 A -
No.| Date = On Water 8 oﬂ .2 ; 5 Dried | Ignited Tons Tons i l::;_ CD::::t
of & sampling Monthly temp- : = 'E,g; pH —:‘\-; at at P.P.M. ag:— per t‘i;on K % 10° 5
collection b date mean  lerature] gf: 23 g 3 105°C.| 550°C. foor day at at 3
o o o ° E} 0 0
& &° | & S| & sse’c. | 25°c. | O
(Hazen)|
(Days) CF.) (CO,)| (Units) | (Units) (Ca)
STATION NO. 11 — LAKE SUPERIOR
Water Level
1] Oct. 16/57{ 9,20 | 600,601} 600.601 | 55 25 | 0.8] 8.2 5 3. 25 24 72.4 0.098 106 15.0
2{ Nov, 18 15:21 | 600.37 600,55 } 42 |.......| 3 74| 10 [ P i 115 15.3
3 | Dec. 18 26:30 | 600.09 600.34 | 39 vesaseg 1 7.8 15 09 fourn. P R T EPT E 117 14,9
4| Jan, /58 | No sample taken | 600.04
5! Feb. 18 23:49 | 599.95 599.84 1 36 16 | 1 791 5 {1 S e O I PN B 111 13.8
6| Mar, 18 10:44 | 599.62 | 599.67 | 34 J.......| 2 7.7 | 10 0.3 |. T I 8 101 13,7
7| Apt. 16 20:26 | 599.51 599.59 | 37 l......| 1 78] 10 0.4 1. B S LT ETTIRE TS B 116 14.8
8| May 16 14:20  599.70 599.75 | 39 351 2 7.6 15 2 . .| 668 0,091 |.vevennd] 156 111 14.7
9| June 16 24332 | 600°05 599.95 | 43 |......p 1 7.8 10 0.9 |.. FE T S A I B § ¥ 14.9
10 July 16 30:40 | 600.41 | 600,33 | 48 l.......| 2 7.6 5 0 . AP S PR ATTEY (TR TTIT Y (TR 95.4 13.5
11| Aug. 19 24:147 | 600.40 | 600.51 | 54 X 1 7.8 5 0 [ R ) X 0.097 [.vevnvann E 102 15.6
12 | Sept. 16 9:126 1 600.74 | 600.75 | 54 L......§ 2 7.7 0 0 P T T L R IT 96.4 13.4

t Elevation in feet above mean level at Father Point referred to IGLD (1955) at Michipivoten Hazbour, Ont. (Canadian Hydrographic Service)

STATION NO. 12 ~ LAKE SUPERIOR

Water Level

13| Aug.  5/57{ 92:205| 600.74t{ 600.751 | 49 20 |1 7.8 0 04 | vovevaafvnnunns 67.2 0.091 L........| 19,6 98.9 12,8
14| May 25/62 | 21:39 { 698.53 598.39 | 45 26 | 25| 75} 10 0 AT RTTIN S 62.8 0.085 |........| 20,0 92,1 11,7
1 Elevation in feet above mean level at Father Point referred to IGLD (1955) at Port Arthur, Ont.
* Tatal and dissolved
STATION NO. 13 — LAKE SUPERIOR (NIPIGON BAY)
Water Level
15| Aug. 14/59| 26:46 | 600.871 | 600.911 | 59 49 | 2 79| 10 2 PETRTIT P I (1) 0.137 L........| 304 151 23,7
1 Elevation in feet above mean level at Father Point referred to IGLD (195 5) at Port Arthur, Ont,
See also Table]ll - Red Rock - page 101
STATION NO. 14 — LAKE SUPERIOR (THUNDER BAY)
Water Level
16| June 15/531.......| 6or.16t | ov.rat [ oo doi ] 73 o 2 el 90 | oa22 ceefeenn o, ..
17} Mar, 17/54%...... .| 599.79 | 599.74 [ R I 76| 0 3 veraes
18] Mar. 22/55%},,.....1 599.52 | 599.66 |......leeieiadennnn 6.9 0 2
19] Oct.  14/55%9 -+ - ++| 600.80 | 600,80 P P N ] 0 2
20| Oct. 17/57 | 8:19 | 600.47 | 600.55 | 48 3.1 1 7.8 5 0.3 13.4
21| Nav, 22 11:24 | 600.52 | 600.43 | 40 caveend 2 7.6 5 3 1344
22 | Dec. 19 29:39 600.25 600.25 33 1.8 2 7.7 5 0.7 13.5
23| Jan, /58 | No sample tnkea | 600.00
241 Feb, 19 22:48 | 599.77 | 599.83 | 23 1.6 | 2 2.7 5 0.3 13.8
25| Mar, 13 21:49 | 599.71 599.71 | 33 vesseef 3 7.5 5 0 13.5
26 | April No sample taken 599,67
27 | May 14 16:22 | 599.82 | 599. 37 3.4 |2 7.7 | 10 0 13.4
28| June 25 21:47 600.02 600.04 48 vevasaa 1 7.9 | 10 0.8 13.2
29| July 16 30:47 600.45 600.45 52 2,2 4 7.3 5 0 13.3
30{ Aug. 20 23:43 }1600.35 | 600.45 | 46 Creeaas 7 7.1 5 0 F Y PN I . P P 96.3 13.4
31 | Sept. 24 15:121 | 600.69 600,70 52 R I | 7.8 5 0 R PR PP RPN I 11) § 13.3
32 | October No sample taken | G00.61
33 | November No sample taken | 600.50
34 | Dec, 12 18:31 | 600.27 | 600.28 | 34 Veeeaes 4 7.3 5 0 PR E 84.4 10.115 |........{ 29.2 96.4 13.3
35 |Mar, 11/59 |12:27 1599.77 | 599.73 .| L7 |09 |80 5 0.3 1..... F P 65.6 |0.089 veeeod 148 106 13.7
36 | April Nosample taken ] 599.70
37 | May No sample taken | 600.10

t Elevation in feet above mean at Father Point referred to IGLD (1955) at Port Arthur, Ont,
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great L.akes Drainage Rasin
(In parts per million)

Iron Hardaess ]
(Fe) Alkalis as CaCO, g "
2 s o o
§ o @ 8 3 Non- H "'3' :g g
@ E ¢ g .5. 2 g § o u o £ & car- | Total { & 2 g 4 1 No.
o 3 q g 5 g @ g g a o <] o o 8 5 bonate o g = | B
q —_ @ & S a 3 @ ° o ] 8 ] o 8 o B a s ] 8 &
Ed ERK g 3 a | g3 |8 g g 3 Y K - eS| & |9 ° 1 8|35
B4 = ] 53 b1 = = o o
| &1a b < (8 N8 |a |2 G | & & |8 ]lw |2 |88 |7 (4 3 A&l 8|S
(Mg) (Mn) [ (Al) } (Cu) (Zo) | (Na) | (K} { (NH,) | (CO,) | (HCO,) (SO,) | (CD) [ (F) | (NO3)|(SiO,) |(PO,) [(B)
at MARATHON
29 |......} 0.00{ 0.00 | 0.03 [0,00 '0.00|1.5 [0.5 }0.0 0.0 56.6 | 3.9 2.2 | 0,01 0.2 69 L.o.ifo. .l 3.0 | 494 60,9 | 6.2 1-0.4] 9.0]1
L7 2 N PR P TRy veeddenn 2,9 (05 |00 0.0 514 | 4.3 7.3 [.....] 0.8 23 Loooofooad] 92 51.3 619 [ 11 ~1.2] 9.8}2
2.9 {...... venssfenses N T fenns o34 |04 0.0 0.0 55.0 | 3.7 6.0 |.....| 0.3 3.7 leveideeas| 4.0 49.1 62,4 {13 -0.8| 9.4(3
4
2.8 L..... ‘Trace | Trace| 0.07 | 0.00 | 0.00f 1,9 {0.4 0.1 0.0 52,3 | 3.7 34 10,0 |10 4.0 . 3.0 45.9 56.9 8.1 [-0.81 9.5(5
2.8 feevneforvanfereendeenn iyl 18 (05 {005 {00 SL8 | 3.4 2,8 [oua.. 0.6 4,1 L. 3.2 | 45.7 55.3 1 7.8 |-0.9| 9.5|6
34 |..... I T O 2,8 | 0.5 0.1 0.0 5L9 | 3.9 6.2 |..... 0.6 2,8 . . 8.3 50.9 60.6 |11 -0.8( 9.4|7
3.2 |......| 0,03 | Trace| 0.04 | 0,00 } 0,00|23 |0.5 0.05 0.0 53.1 | 3.8 4.9 {00 ] 06 3.7 [aeend]es 6.2 49.8 59.9 9.0 {~-1.0| 9.6(8
2% S (AR S DN T RN PR 3.1 105 0.05 0.0 55.3 | 4.1 44 |.....} 0.6 2.8 eve . 3.3 48,7 56,0 |12 -0.8}1 9.4(9
3.1 PN SR FRTT IS I P 1.1 0.4 0,05 0.0 53.5 | 3.3 1.8 [.....] 0.6 4.0 L] 25 46.4 54,1 4.8 |-1.6| 9.6|10
2.0 |......|Trace| 0,00 | 0.02 | 0.00 | 0.00| 1.8 | 0.4 0.05 0.0 50.5 | 3.2 4.7 1 0.0 10,5 3.8 . .00} 5.7 47.1 56.9 7.6 [-0.9 9.6111
3.0 ..., O TETRRE S N oo 14 j06 ...l ) 000 50.1 | 3.0 2,6 |.ee. 05 3.9 |eevedenaod 4.7 | 45.8 53.1 | 6.1 |-0.9]| 9.5[12
near ROSSPORT
28 }......}0.00 | 0.00]| 0.04 | 0.00 | 0.05| 1.5 0.8 0.0 0.0 48.8 3.4 1.6 1 0.0 {25 25 |aenes ( . 43.5 52.0 6.8 [-0.9] 9.6{13
3.5) |(44.8)
3.2 0.02 {Trace| 0.00*| 0.00 | 0.00 [ 0.00) 1.2 | 0.4 vaeed 0.0 48.0 3.9 1.6 | 0.061 1.0 2.2 |<0.1 ..., 3.0 42.4 48,9 5.7 | -1.2| 9.9|14
at RED ROCK
3.7 0.34 | 0.02 | Trace | 0.00 {Trace | 0.10( 1.5 (0.7 0.0 0.0 83.1 | 5.0 26 (0.0 |15 5.0 [eiiiadea| 6 74.3 84.8 4,102} 83415
at PORT ARTHUR
enend 07 fiiiiileeeenl] 000 ).l [ SN 0.0 PR A 1} 2 varkeeses) 40 Ll 0.0 | 45 [...... PR TN N B 1)
vevesq Tracel. ..o cans] 0,00 [ooaL ol . veesf 0.0 0.0 63.4 | O 4 cees . 3.8 |.evedfes 0.0 | 44 FUSPIP N P W17
.e 0.1 . vaees) 000, BTN R 0.0 cesreabraaans 4 10 crersbaased] 27 leaosifheeld| 0.0 50 PRSI R veedfie.. |18
R 0.10 |.vuu s 0.0 |...... tesens]| O 8 J.... ceend] 29 Lallblld 00 | S50 verrandiiaa R AR U]
2.8 0.00 § 0.00{0.00f 1.3 |0.5 0.0 0.0 514 3.4 1.6 | 0.2 | 0.1 2.8 es | 2.8 45.0 5L5 | 5.8 [-0.91 9.4[20
3.0 R e oo 1.8 10,5 0.0 0.0 52.2 4.7 2.2 |,....| 0.8 2.8 eesckaesd] 3.0 45.8 63.4 | 7.7 |-1.1] 9.8[21
3.2 Trace | 0.00 (0,00 1.4 |{0.6 | 0.0 0.0 53.4 4.3 1.3 (0.0 | 0.8 2.8 [.....[0.00 3.0 46.8 54.2 | 6.0 |-0.91 9.5|22
23
2.9 0.04 | 0,00 |0.05| 1.2 {0.5 {0.05 | 0.0 54,0 | 3.4 L7100 |08 2.9 L. 2.1 | 46.4 53.9 | 5.2 |-0.9] 9.5]24
2.9 PPUTIN SO I veaef L3 106 {0.1 0.0 53.0 | 3.5 14 f,...0f 13 29 L.o... 2.1 | 45.6 53.6 | 5.7 |~L2] 9.9}25
26
3.0 1..v..4} 0,02 | 0.00 | 0.05 [ 0,00(0,00] 1.3 [0.6 |0.05 | 0.0 5L9 t 3.7 1.5 | 0.0 | 0.8 3.9 |.....}0.00] 3.2 [ 45.8 53.8 | 5.7 |+1.0] 9.7|27
3.0 [ooeeaidoindeaienbeenndiinnadoaof 14 105 | 0.0 0.0 52,1 | 3.5 14 [,....] 0.8 34 looobeand] 26 | 4503 52.8 | 6.2 |-0.7] 9.3|28
2.7 |......} Trace| 0.00 | 0.00 | 0.00(0,00{ 1.2 }0.5 |0.05 { 0.0 52,7 | 2.4 2,1 . 1,0 26 Leavaddead LY | 443 5L7 5.5 |-1.3] 9.9(29
30 foeeeviberanitereiasfernidenaadonaaf L2 |06 {0.05 | 0.0 511 | 3.3 L7 |.....1 0.6 3.2 leecoopesdd] 39 | 45.8 52,1 [ 5.3 |[-L6 {10 |30
3.0 Loooidiviiidenenn i e diens [ L2 |04 0.2 0.0 5L2 | 2.9 23 |hev.s] 05 33 |.ves.}0.00) 3.5 | 45.5 52.1 | 5.4 |-0.8]9.4|31
32
33
3.3 |......[ 0.00 | 0,00 | 0.01 | 0,.00}0.00]| 1.2 {0,5 | 0.0 0.0 52,2 | 5.4 1.5 | 0.0 | 0.3 34 ... | 4.0 | 46.8 54,6 | 5.2 [-1.3] 9.9(34
3.5 [veeeas| 0,02} 0,00 0,02 | 0.00]0,05( 2.2 |0.5 0.0 0.0 56.1 4.0 1.2 101 |10 3.2 AP SN 2.6 48.6 57.8 | 8.8 |-0.6 | 9.2(35
36
37
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TABLEII — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on eva&;ozation
Stream discharge - Suspended dried at 105°C.
(Second-feet) g ° mattez (Dissolved solids)
3 S _’EA Loss | Specific
- ¥ o . . -
No, Date ] On Monthly | Wate? § 3 S8 . Dried | Ignited T::,s Tons ig‘:x';- Co::;:'
of £ sampling | MO | temp- el ot -‘—;- pH K at at P.P.M. acre- pez tion K % 10° g
collection & date mean |erarurel §% | 85 H 3 105°C.| 550°C. ¢ day at N k]
& K < | 3 oot ssc. | 25°C )
083 & 8“ 8 = . .
(Hazen)|
(Days) (°F.) (COy) (Ugits)| (Units) (Ca)
STATION NO. 14 — LAKE SUPERIOR (THUNDER BAY)
Water Level
1 fJune 10/59 G:14 600,48} 600.47 | 44 2.5 2 7.7 10 0.3 loeveeoee}s. secess 68.0 0,092 [ceervenss 17,2 95.8 13.2
2|July 17 5:10 600,76 600.73 | 47 3.5 25175 10 0.8 soecsochons 50,0 ) 0068 |.. 10.4 94.4 13.2
3|Aug, 7 11:19 600.76 600,91 | 56 2.5 25175 10 0.8 |........ P 67.6 | 6.092 |......uud 15.6 94.0 13.4
4|May 25762 so:7s | soms3| s9839| 48 f....... 14 |68 | s 0 ... I SUTTTON I Y Y PTOTOY U 950 | 12.9
* At city tap
t Elevation in feet above mean at Father Point referred to IGLD (1955) at Port Arthur, Ont,
STATION NO. 15 — LAKE TIMAGAMI
S|Aug, 15/57 | 84:136}....... S PPN . 69 4.0 1 7.5 10 {62 S O P 46.8 0.064 |........ 12.8 71.5 8.4
(7.8) | (40)
See Tablelll, Timagami, page 121
STATION NO. 16 - TIMAGAMI RIVER
6| July 21/57J 39:68 | 1,0101 2,880t j..... . 59 1 7.3 20 1 vevendennenne . 50.8 | 0.069 | 138 19,2 58.0 6.5
7{Nov, 13 9:56 1 1,460 2,170 43 10.0 151 7.2 40 0.4 |....... b osas 51,6 | 0,070 | 202 22.4 64.5 7.1
8| Dec. No sample taken 1,460
9|Jan, 3/58 | 23:24 | 2,630 1,660 32 S 7.0 20 0.3 . [ ceedoeanns cedeveian ver veveas 62.5 6.9
10| Feb, No sample taken 1,810
11 |Mar, 3 15:36 § 1,700 1,660 I......| 4.3 2 7.1 20 1 . [ PPN 54.4 0.074 | 249 24.0 64,1 7.2
12 |May 2 26:35 968 1,040 43 sl 1 7.2 25 T ... S A . e vscoafoceens PR R 59.4 6.5
13{July 2 36:54 980 459 66 5.7 2 7.2 30 0.8 48.0 0,065 | 126 19,6 63.4 7.4
14 |Avg. 21* 84:197 43% 362 67 4.2 3.5] 6.9 15 0 49.6 | 0.067 57,2 19,2 64.6 7.1
(7.4) | 35)
15|Sept. 1 17:191 243 755 61 4.6 2 7.2 20 o ernees . 83,6 | 0.114 54.8 324 66,2 7.5
* At highway No, 539 bridge
T Discharge records above highway bridge at Lat, 46° 35' 46", Long. 80°11' 14"
STATION NO, 17 — STURGEON RIVER
16{ Jan. 28/48 120 1,550t 1,590t 33 |......4.. N S § 35 2 ... eaefieranens 48,6 | 0,066 | 203 18.2 61,9 7.1
17] Aug, 30/48 128 1,290 1,420 N N . 7.2 80 1 cernenel STy 55.4 { 0,075 | 192 22,2 73.7 1.2
18| July 18/57 { 40:63 4,310 8,220 72 7.1 2 (2.8 30 4 15 8.9 63.2 | 0.086 [ 734 24,0 66.2 6.9
.6)
19| Avg. No sample taken 2,110
20| Sept, No sample taken 2,040
21{0Oct, 1 8:14 2,070 2,120 ceens 2 7.1 | 40 0.8 |.ouvunne 311 20.8 61,0 7.0
22|Nov, 4 8:18 2,250 5,440 43 2 7.1 50 04 |.ivseend. I R T TR TN 67.4 7.3
231Dec, 2 8:14 ' 4,220 30 2 7.1 | 35 2 P K T TR T 65.6 6.9
24|Jan, 6/58 | 20:21 | 3,580 3,310 32 2 69 | 25 0.8 |oevieeiifinrnanes 50,4 | 0,069 | 489 20.4 62,7 6.7
25| Feb, 3 21:37 | 3,270 3,110 33 L.l 2 71§20 1 T Iy 49.2 { 0,067 | 434 20,0 63.5 6.9
26|Mar, 3 15:36 3,060 3,070 33 o 2 7.1 20 I [N A 55.6 | 0,076 | 460 22,4 62,1 6.6
27 Apr. 1 17:35 2,950 2,960 37 herened) 3 6.9 | 25 1 RRTEEEE TR L LE Y RETT TR NI A 82.5 7.5
28{May 1 27:36 3,280 2,760 46 L v 3 6.8 | 35 4 TR RN R R e o 56.7 5.9
29{June 2 3:10 | 2,160 1,840 56 6.3 1 7.3 | 20 1 PPN A 59,2 | 0.081 | 346 25.2 67,2 7.9
30July 2 14:40 | 2,050 1,770 66 |......| 2 7.2 | 40 2 e Y T 67.7 7.1
31)July 30 21:37 | 1,430 1,770 71 R I ] 6.8 35 0 vesnsany RS Tt I I 66,0 7:4
32| Aug, 21 84:197 825 994 69 . 1 (';.2) (15 [] ve varee 65.6 | 0,089 | 145 20.0 72,5 8.1
g 35)
33 |Sept, 2 16:190 | 1,130 1,350 64 3.6 4 7.0 | 20 0.8 loioiideiian, 69.8 | 0.095 [ 213 24,2 77,6 8.9

* See also Water Survey Report No, 2
1 Discharge recoids at Crystal Falls plant of the Hydro-Electric Power Commission of Ontario — Lat, 46°27* 00", Long. 79° 51' 41",
drainage area, 2,570 square miles, ’
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TABLE II — (Continued)

Cheniical Analyses of Surface Waters in the Upper Great Lakes Drainage Rasin
(In parts per million)

Iron Hardness ‘2
(Fe) Alkalis as CaCOy 3 ] by N
y v Q 8 M Non- g it a -
2 3| ¢ |8 Sla |88 |le|lgle g |3 o |Toat] & | 8 | & | 2
@ R 9 q g g 0 g g a 3 1 1 g - e g 3 S 9 =
a i a @ g % g |5 a g 2 F 2 5 § g 8. g 9 |bonate S 5 g F:
S R 3 g 2 a = o =3 3 S 8 3]
S| 8| &l 83 |&818|8 8|58 |8 |4 |3 |8 |58 |&|a 208 5|%
(Mg) (M) [(AD) | (Cw) {(Zn) [(Na) | (K) | (NEL) [(COs) {(HCO4)|(SO,) | (C1) | (F) | (NOy)| (Si0,) |(PO,)|(B)
at PORT ARTHUR (concluded)
3.0 |......}0.,02{ 0,00 | 0.03| | Trace 0.00 [ 1.2 | 0.5 | 0.0 0.0 [50.2 |35 [1.4 (0.0 | 0.8} 22 |<0.1 ....§ 4.1 | 453 | s0.1 s4 [-1.0] 9.7 1
3.1 0,11 | 0,02 | 0.01 [ 0,09 | Trace|0,00 | 1.3 { 0.6 0.0 0.0 51.3 | 3.7 15 0.0 0.6 2.8 |iiiaesfiesad 36 45.7 52.2 5.7 |~L1| 97| 2
3.1 0.09 | 0,02 0.00| 0,07 | Trace|0.00 | 1,5 ] 0.7 0.2 0.0 52,1 | 4.6 (1.8 0.0 0.4 3.1 1.....0.00| 3.5 | 46. 54.4 64 |=1,1]| 97| 3
3.6 0,06 | 0.01 | 0.00 | 0.02 | 0.05 (0.0 1.2 (0.4 |.oif 0.0 1496 3.7 {22 [0.11] 0.9 2.4 0.17}...1 6.3 | 47.0 52.0 5.2 |~19 (11 4
at TIMAGAMI
21 ...l 0.00| 0.00] 0.02 0.00(0.00} 1.2 0.7 0.0 0.0 19,1 }15.1 1.5 0.0 0.4 L7 |..... el 1329 29,6 40.5 7917111
0) |(24.2) (15.0) | (34.8)
near RIVER VALLEY ~ Drainage area, 950 square miles
1.9 teenes 0.02 | 0.00° ) 0.00 0.00] 0.00| 0.7 0.5 0.05| 0.0 18,2 |13.8 0.6 | 0.0 [US 53 PRRPINUIN AN SN 9.1 24.0 33.2 5.8 1 -2.1 12
22 fooae. 0.03 | 0.00 | 0.00 0.00 | 0.03] 1.1 0.6 0.1 0.0 16,9 |14.5 0.7 { 0.0 0.3 0.4 |\.oo.beel| 129 | 268 35.4 7912111
2.1 PETI NN ERTEEY R R ey s 0.5 0.05] 0.0 14,7 [15.2 0.8 |,....J 0.2 23 fL.....}...| 13.8 | 25.9 36.0 5.4 | -2.4| 12
2,0 veeved 0,021 0,00 | 0,03 0.00 0,00} 1.0 0.4 0.1 0.0 14,6 [14.5 0.9 | 0.0 0.4 4.7 fovaeaihean] 142 | 26,2 38.5 7.4 | 2.3} 12
21 Looondenn o] 0000f..000 0.7 | 05 0.1 | 0.0 13,7 12,9 | 0.4 [.....] 03 | 3.5 |.....[0,00] 13,7 | 24.9 33.6 | 5.6 [~23]|12
2.1 |......} 002} 0,00 |0.,00 0.00§0,10| 0.8 | 0.5 0.2 | 0.0 18,4 |]12.8 | 1.0 [....J 05 28 |ovooibea 120 | 271 36,2 5.9 | 2.0} 11
24 «vvevs|Teace} 0,00 | 0,00 0.00} 0,00| 0.8 0, 0.1 0.0 16,8 |13.0 0.8 | 0.0 0.4 24 [ieeeio}...f 13.8 | 27,6 35.6 b -2,5} 12
0) [(17.9) 9.9) | (24.6)
2.5 veevaa] 0,02 | Trace} 0,01 0.00} 0,05{ 0.9 0.5 0305 0.0 18,5 [13.0 0,7 | 0.0 0.3 2.1 Ttac40.05 13.8 29.0 36.7 6,2 | =21 11

above STURGEON FALLS, *

3.0 028 Lovevfeeanasbonndonn b 20 0.5 [eevvs| 0.0 24,2 114.8 1 0.0 [.....f 08] 48 it.i.voiee) 103 3001 [ b
27 e f0020 0 s v indevin b i sf L7 105 |eel ] 0.0 22.4 j13.3 | 00 |ov.0! 02 221 feeviiifed] 2006 | 390 [l aoiiifeaes R
20 f.....| 0,26] 0.05}0,00 | Trace{0.00| 0.7 | 0.4 { 0.1 0.0 9.9 [15.1 | 3.7 | 0.0 015} 2.8 L.....d ... 17.3 | 25.4 37.0 541-2.81 12
1.9 0,00 | 0.00 0.00{0.00( 0.9 | 0.6 | 0.05| 0.0 6.1 [13.9 [ 0.6 [ 0.0 | 0.1 | 3.2 25.3 36.3 6.9{=231{ 12
2,4 AR N AN .ol 12 107 | 0.05] 0.0 15,2 |16.3 | L1 |.....] 02| 4.4 28,1 41,2 8.2|=2.3 1| 12
P25 S R S BT I e ool 14| 05 0.1 0.0 13.0 (16,5 | 1.2 |.. 01| 3.6 25.9 38,8 | 10 (-24 | 12
2.0 0.00 | 0.00 0.00]0,00{ 0,8 | 0.5 0.0 0.0 11.8 |15.5 | 0.8 0.2 | 3.4 24.9 35.8 6.3|=2:6 | 12
2.0 0.00 [Tence [o..ovi).inuf 0.9 | 0.5 0.05 | 0.0 12,2 |15.1 | 0.9 0.8 [ 3.5 25.4 36.7 6.9(-2.4 | 12
1.9 0.8 | 0.4 0.1 0.0 124 |14.8 | 0.8 0.3 | 34 24.3 35.4 6.4 (2.4 | 12
2.4 1.1 |07 | 0.1 0.0 16.8 [14.4 | 1,3 10| 3.9 28.6 40.6 7.4(-25| 12
2.0 {09106 ! 015} 0.0 10.4 |13,0 | 0.6 0.4 | 4.4 22,9 32.9 7.61=29 | 13
2,2 1.0 |06 | 0.1 0.0 18.4 |13.8 | 0.5 0.1 | 3.7 28.8 38,9 6.81-19| 11
2.4 . 1.0 |05 0.2 0.0 18.2 |13.5 [ 0.8 |... 0.6 | 2.9 27.6 37.7 72|21 11
20 feeevodiini]ienann veesadesicandan W 09 106 | 035 0.0 18,7 |12.0 | 0.8 |..... 0.6 | 3.0 26,7 36.5 6.6 [~2.5 | 12
2,7 0.00 | 0.00 | 0.00]0,00| 0.8 | 0.4 0.1 0.0 20.8 {14.1 | 0.3 | 0.0 0.5 | 4.2 313 41.4 5.2|-1.7 ] 11
(0) | (21.5) (27.8)
2.7 0.00 | 0,02 0.00) 0,05} 1.4 | 0.6 | 0.05] 0.0 23,2 |14.3 [ 0.6 | 0.0 | 0.4 | 4.8 0,03/0.05] 14.3 | 33.3 45,2 82}1-21 11
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TABLEII ~ (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge g Suspended dried at 105°C.
(Sccond-feet) ] M matter (Dissolved solids)
L Specifi

:5‘ 2' ol ‘-E El . . Tons Z:s cgfltcl:xcltc‘-
No.| Date g 0:]1 Monthly Water 8§ A_g .:, " . Dried | Ignited PPN per Tons gni- ance g
of sampling temp- =l p 5 at at P.M, ~ per ¢ % 106 3
collection - date mean  lerature ab:‘ _§§ 4 3 105°C.| 550°C. e day ton Kat 0 o
g & |58 S| 2 sse°c. | 2°c. | ©

7]
(Hazen)
(Days) °F.) (CO,) (Units)| (Units) (Ca)
STATION NO. 18 — STURGEON RIVER*

1| Sept. 22/591196:210 | 2,140t | 2,230f | 61 f.......| 3 ((73.% 35 b2 [ M SN P P PP P e 69.1 7.0

* About 24 miles below mill, from private wharf. 0s i s g1m
+ Discharge records at Crystal Falls plant of the Hydro-Electric Power Commission of Ontario, - Lat. 46°27* 00", Long, 79°51' 41

Water Level

STATION NO. 19 — LAKE NIPISSING

T
Sept. 23/5‘5 .10

.
May 6/62| 50:50

640.91 | 640.95T

641,637 | 641,78

57

6,2 6

6.3
6.7

35

60 0.082 1.

61.2 |0.083 |.

26.0 ‘

7.2

66.6 6.0

* Near North Bay; analysis by Alchem Ltd,, Burlington, Ont.

** At Callander wharf

+ Level in feet at public wharf in North Bay above mean sea level based on Geodetic Survey of Canada Stations,
See also Station No. 167, page 66

Water Level
————

STATION NO. 20 — LAKE NIPISSING

4| sept. 22/59[19s5:210 | car.est eaz1st ler [oof2 V73| 15 13 [.oindoe. e e e 783 | 7.9
(7.2)| (3%)
t Level in feet at North Bay, — see Station No, 19
Water Level STATION NO, 21 — LAKE NIPISSING (WEST ARM)*
5| July 18/57| 40:57 643.45T 643.38T 74 9.0 2 7.3 30 1 [ 62.4 10085 |.,......} 32.8 73.2 7.3
(7.1) | (40)
1 Level in feet at North Bay — see Station No, 19
* At narrows
STATION NO, 22 ~ FRENCH RIVER
6| July 18/57| 22:57 12,100 {12,100 68 6.0 2 A 20 03 .. S 58.4 0.079 1,893 23,6 67.9 7.0
6.9)1 (30)
71 Aug, No sample taken 5,510
8 | Sept. Nn sample taken 3,730 X
9] Oct. I 162 4,910 6,370 61 6.3 2 7.2 20 1 106 0.144 1,400 46.0 68.0 6,9
10 | Oct. 30 14:19 5,020 (11,700 41 veraene 2 7.2 20 0 [P R R T 70,0 7.2
11 | Dee. 2 8:14 11,900 |12,100 36 fievens 1.5 | 7.3 25 O A A A P P 69.3 7.0
12| Jan. 2/58} 24:25 12,400 |11,500 33 5.0 2 7.2 20 0.8 58.8 0.080 1,964 25.2 67,7 7.2
13 | Feb, 3 21:49 11,1001 [10,400 34 |.....s 1.5 | 7.3 20 [ S TR A ST 74.7 7.9
14 | Mar, 3 15:36 9,020 7,650 34 5.6 2 7.1 25 1 60.0 0.082 1,464 29.2 73.3 7.9
15| Apr. 1 17:35 4,890 4,320 34 e 1 7.4 30 1 veresns R vereens o 74.3 7.9
16| May 6 22:30 2,560 2,310 47 | 2 7.2 25 1 . EEETERY T ey 70.3 7.2
17| Juoe 4 16:28 1,990 1,960 60 7.1 09 (75 25 0.8 56.0 0.076 299 20.0 70.8 7.3
181 July 7 21:49 2,080 | 2,530 68  f...... 2 7.2 35 [ O I I U U (RN 65.1 7.3
19| July 30 86:177 2,420 2,530 73 4.0 2 (7.2 20 0 55.6 0.076 364 20.0 71.2 7.2
7.4) | (25)
20 [ Aug, 7 26:42 2,100 1 1,950 72 lieeesenf 2 7.0 25 0.9 [ R ST R 70.0 7.1
21| Sept. 9 9:183 1,820 | 1,910 G4 . 2 7.2 25 07 f.eeens. PN 49,2 {0.067 1 24.0 67.8 6.9
* Sampled at gauge on wharf below railway bridge near CPR station at French River, Lat, 46°01! 14", Long, 80°34' 23"
STATION NO. 23 — FRENCH RIVER (PICKEREL RIVER)*
22| july 30/58 | 86:177 | 2.420" [ 2,530 J75 | 77 |3 ez | 40 |0 ... TR N I U veveenens] 489 | 48
(7.0) | (50
t Discharge records at French River Station gauge ~ see Station No, 22
* Sampled athighway No, 69 bridge
STATION NO. 24 -~ TOMIKO RIVER*
23 | Aug, 15/57|94:95 ’.... ..... l ........ |67 |l§ l6.1 I 25 | 0 I ..... l cerevens l'll 36.3 ' 2.8

* Sampled from highway No. 11 bridge
See alsn Station No, 169, page 66
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TABLEII — (Continued)
Chemical Analyses of Surface Waters in the Upper Great Y.akes Drainage Basin

(In parts per million)

Iron Hardness ;";'
(Fe) Alkalis as CaCO, 3 g 8 ®
< 08 | B[
o 8 7 B ] ]
° a3 5| o Non- g @ a k-
g B @ g § o & g o o M g8 car- | Total 8 M Kt & |No.
3 5 a . a K| a 2 H R -] 9 LR e bonate b 8 q =
° - = d 8 g § 18 a ] S ] 8 & ] S8 | v 8 M ] a
-3 - - O - - I - €l |5 |2 188 |3<|8 |8 g |y |2 13
gl E\A[E 28| &|3(8 |8 |8 |& (3|8 |22 58| |a § 18 3|3
(Mg) (Mn) | (AD | (Cu) {(Zn) |(Na) | (K) | (NH,) | (COs)| (HCO3)|(SO,) | (CD) | (F) | (NOs)| (Si0,) {(PO,) |(B)
below STURGEON FALLS,
2.1 0.26 | 0,00 | 0.00 | 0.00 0,00 | 0.00| 2.2{ 0.6 | 0.02 ) 0.0 15.8 14,6 {1.0 1 0.0 | 0.5 29 |0.1 129 25.9 38.7 | 15 -2.7 12 1
at CALLANDER
3.4 0.00 |e... 4t et 0.001 010 [..... veaoeand 01 0.0 24.4 108 | 3.6 |..... RSN 1.2 |..... 120 320 |.... bl 26 [ 12 2
3.6 |0.20 {0,03] 0.00| 0.00 |Trace | 0.00| 2.1 L1 ...... 0.0 18.4 12.3 | 2,5 {0.15] 1.8 4,1 Ko.I [....[14.9 30.0 42.8 13 =27 112 3
near BEAUCAGE POINT
< 2,8 0.05 | 0.00 { 0,00 I 0.01 (0,02 [0.05]2.0 0.7 | 0.0 0.0 23.5 14.4 1.4 (0.0 | 0.5 4.0 }0.06 |....]11.5 30.8 45.4 | 12 -9 | 11 4
near NOELVILLE
3.4 | .....]0,02 | Trace} 0,00 [Trace | 0.00] 1.2 0.91]0.2 0.0 [ 25.1 [13.6 |13 [0.0 | 0.6 1.7 oo J 106 ) 32,2 | 424 7.1 =19 11 5
©0) }(23.3) (10.8) | (29.9)
at FRENCH RIVER STATION®* — Drainage atea, 5,370 square miles
23 ..., .|0.01 | Trace Trace| Trace|0.02 | 1.3 0,71 0.05 | 0.0 17.6 13.6 {1.2 |0.0 { 0.4 1.3 Loooodeeon 125 26.9 36,5 9.2)]-2.2|12 6
0 |[@8.0) (9.7) | (24.5)
7
8
2.6 1.8 0.7 0.05 |0.0 18.0 15.1 12,3 (0.0 | 0.1 L5 399 |12 =2.1 |11 9
2,5 1.7 0,710.1 0.0 [ 19.1 150 [1,3 {...., 0.1 1.2 39.2 | 11 -2.1|11 |10
2.5 1,7 0.6 { 0,05 | 0.0 18.4 |[15.7 {14 [....]0.1 1,3 39.4 | 11 -2,0 |11 |11
2.4 1.5 0.8 0.1 0,0 19.0 12,7 {15 |0.0 | 0,2 1.6 37.5 10 =2,1 (11 12
2.5 Ls 0.7 (0.0 0.0 | 183 |16.4 {1.1 L....}0.5 2.1 41,7 951{-2.0| 11 13
2.4 1.4 0.7 0.1 0,0 18.5 159 |14 10.0 | 0.4 2.5 41.8 9.01-22]11 14
2.6 1.5 0.8 0.1 0.0 18.5 15.4 |L5 L.... 0.5 2.7 42.1 93| ~-19 |11 15
2.6 1.4 0.7 ] 0.1 0.0 17.2 143 |11 |.... 0.4 3.4 39.6 9.3 2.2 |12 16
2.3 1.4 0.7 0.1 0.0 17.3 148 |11 10.0 | 0.4 2.4 38.9 9.6 ~1.8 |11 17
2.3 ... A e [N A PN 1.4 0.6 {0.15 | 0.0 18.3 13,7 1.0 |....] 0.3 0.7 36.3 9.7 -21)|11 18
2.5 «e++.|0.00 [0.00 {0.00 (Trace |0.05 | 1.9 0.6} 0.1 0.0 17.2 144 10.6 |0.0 | 0.5 2.8 39.0 |12 -2,1111 19
23 o R I Y e 1.4 0,7 {0.15 0.0 16.6 14.1 (1.0 coeed 044 1.4 36.6 9.8 -2.3112 20
24 [......|0.04 |0.00 10.14 (0,00 |0.05 |17 0,6 0.1 0.0 16.5 14.1 |0.9 |0.0 | 0.2 2.8 37.9 11 -2,2 | 12 21
near FRENCH RIVER
L6 J....| PR IR SETTTS O ceeef 4 0.7 Lovennn 0.0 8. 12.6 |17 |[..... 0.3 29 .ol 106 | 186 | 30,2 14 | -3.1[13 |22
(0) |(11.1) 11,2) |(20.3)
north of NORTH BAY
1.2 |.l[‘l ...... l ..... ] 1,1 11.2 ID.O lD.D I 2.7 I10.7 11.2 ||03 I 1.6 ll' 9.7 ]11.9 | 21.4 |15 |-4.4, 15 [23

27



TABLEII — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

(In parts per million)

Residue on evaporation
Stream dischatge o Suspended dried at 105°C.
(Second-feet) g ® matter (Dissolved solids)
g 2 ;gﬁ Loss | Specific
2 - ) . "
No. Date g On Monthly | ¥atet § Q ._3 -] 5 Dried | Ignited Toenrs Tons ig?]l;. ce:::::
of e' sampling | MODYHY | remp. 4 pat —i;i pH & at at P.P.M, af:)xc- pet tion K x 10° 5
collection & date mean  leraturel gf‘ o 4 =2 105°C.| 550°C. day at K]
@ ;-.3' 24 ,g, 4 foot t aot o
& s | &2 S| & s50°C, | 25°c. | ©
{Hazen)
(Days) (°F.) (CO;,) (Units) | (Units) (Ca)
STATION NO, 25 — DUCHESNAY CREEK*
1|0cn 1/59l|186:2!41l pst | ast | 55 ... ! 3 ]7.6 I 80 | 50 l ........ l ....... l ....... I ........ | ......... Il 162 l 213
* Sampled at highway No. 17 bridge
1 Discharge records, one-quarter mile below highway No, 17 bridge.
** Total
STATION NO, 26 — CREEK, east of RODGERS CREEK
2| Oct. 1/59|186:214'. ........ l ........ I ...... I.... ..|13 |5.1 |135 I 2 I ........ l.......l. ........ |.......,|‘.. ...... l ........ | 35.2 l 2.4
* Total
STATION NO, 27 - RODGERS CREEK*
3| Sept.22/59| 195:210 |........ 58 vl 5 .6 {100 LI R R } ............. P R 50,5 5.4
(7.0)
*About 7 miles east of Meadowside at highway No, 17 bridge
STATION NO. 28 — LARONDE CREEK*
4] Sept, 22/59] 195:210 }........ FRRS 11 A RN 4 S5 | 160 3 [P SN A RN N [P RN 38.7 4.4
(6.4)
* Several miles east of Meadowside at h.ighway No, 17 bridge
** Total
STATION NO, 29 — LITTLE STURGEON RIVER*
5| 8ept.22/591 195:210 L........}.00veen {61 Lol S 6,3 |160 5 feeenn O [ Joors 40,8 4.0
(6.0)
* Sampled at railway bridge
** Total
STATION NO, 30 — VEUVE RIVER*
6| Sept,22/59| 196:210 {........¢.. PN 64 L...... 3 7.2 | 90 6 PP DU T P N S Ceeeaan 116 12,0
(6.5)
* Sampled from shore
STATION NO, 31 — VEUVE RIVER*
7| July 21/57| 37:60 Low vhevarssdieedes] 161 |12 6.8 | 140 6 17 11 113 0.154 |........ 35.6 113 13,5
(7.2) (140)
* Sampled at highway No. 539 bridge
STATION NO. 32 — VEUVE RIVER*
8} Aug, 20/58| B84:198 }.....ioifeiinn...] 69 104 | 4 7, 50 4 13 10 133 0.181 cevend 36,0 158 18.8
6.7) | (90)
* Sampled at highway No. 64 bridge see also Table I
STATION NO, 33 — WANAPITEI LAKE (BOWLANDS BAY)*
WaterLevel
9| July 22/57| 3867 |......t.]........ |69 5.9 0 8.2 | 20 0.8 [........ 52.0 0.071 {........| 19.6 69.4 8.5
I (7.3) | (35)
10{ Oct. 3 8:19 Low }........55 5.8 1 7.4 | 25 03 |evervinfonnnand 672 0.091 PR 16.4 73.1 8.9
111 May 17/581 13:19 7 ft PR .o 145 4.9 1 7.4 .25 1 Lot e 75.2 9.1

* From whar

f

1 Collector’s estimate of water level
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TABLEII — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardness ‘2
(Fe) Alkalis as CaCOy | & g ¥,
v = =} @ Non- g ] o -~
g 3 M ] g g § g [ v @ H] g car- | Total 8 8 2 2 | No.
7 2 ] o g 3 | g El 2 g ] = [ - 4, b - o d =3
o — ° g . a 3 0 8 G o 3 ‘g 3 4 o'k & g onate ) g g 3
18 |48 & |8 |38 |88 28 |5 |28 8 |25 8 |8 g 5 | & |3
2 |& [8|2 |2 |8 (8|8 [&]3 ) @ | & |6lw |8 |GE R |& & Iy & | &
(Mg) (Mn) | (AD) j(Cu) |(Zn) | (Na) |(K) [(NH)| (CO,) |(HCOy)|(SO9) ]| (C| (F) (NO,) | (Si0y) | (POL)| (B)
near NORTH BAY -- Drainage area, 37 square miles
0.7 | 3.6 ‘ 0.21 | 1.2‘{ 0.00 | 0.00 I 0.00 | 1.4 ‘ 1.2 | 0.5 I 0.0 I 69.2 | 25.4 ' 2.1 | 0.0 l 0.2 | 7.7 | 0.0 |.| 0.0 | 56.2 | 94.1 l 5.0 '—0.8 | 8.8| 1
near BEAUCAGE
T
1.1 | 1.1 | 0.28 I 0.05* 0.02 I 0.00 l 0,00 ' 0.9 IO.7 | 0.1 l 0.0 l 11 l 9.5| 1.5 | 0.0 | 0.3 ' 4.9 I 0.0 |I 10.9 l 11.8 l 22,1 [ 14 |-5.9 |16 l 2
near MEADOWSIDE
1.6 1.3 0.67 | 0,02 | 0.00 [Trace| 0.00| 1.4 | 0.9 | 0.5 0.0 12.3 8618 | 0.0 ‘ 0.8 7.9 0.09(.... 9.7 ] 19.8 | 35.2 | 12 -3.0 |13 3
near MEADOWSIDE
ER]
1.6 1.4 0.47 | 0.05 { 0.00 | Trace| 0.00]| 1.0 |0.4 | 0.5 0.0 7.7 63|17 |00 I 0.4 4.4 0.11(....4 111 17.4 | 24,5 | 10 -3.4 |13 4
at MEADOWSIDE
* A
1.6 1.5 0.38  0.05 | 0.00] 0,00 0.00| 1.4 ]0.5]0.5 0:0 6.6 7.1128 | 0.0 0.5 7.3 0.10]....] 10,9 | 16,3 | 28.8 |15 -3.7 | 14 5
near HAGAR
43 | 1.4 0.26 | 0.00) 0.00| 0.00{0.00( 28 |1.3{0.03| 0.0 310 (21.5(3.3 | 0.0 | 1.0 6.4 | 0.08[....] 22,0 | 47,4 | 68.2 |11 -L7 (11 |6
at WARREN
45 [...... J0.43 | 0.00 | 0,00 | 0.00|0.00| 1.8 |0.9 ]|o0.0 0.0 46.4 | 16.0| 1.8 | 0.0 0.4 5.2 |, o4 141} 52.2 | 67.4 6.7 [-1.9 |11 7
at VERNER
6.8 0.26 10.05 | 0.00 | 0.00 | 0.00 [0.00 | 2.8 |0.9{0.1 0.0 74.2 1128121 | 0.0 2.0 6.4 ..., ‘e 14.0 | 74.9 | 89.2 7.4 [-0.9 9418
0) [(73.9)
at BOWLANDS BAY
20 }...,...0.03 ] 0,00 0,001} 0.00 |0,00 | 1.0 0.5 | 0.05 0.0 16,9 |16.0( 0.7 | 0.0 0.4 44 |oooaipeend 155 | 294 | 37.6 6.7 [~1.1 10 9
(0) (19 (16.5) | (32.4)
2.1 ], 0.02 | 0.00 | 0.00 |......}ev..f 0.9 JO5 05 L...... J 185 [16.0| 1.1 | 0,0 | 0.2 39 Joovei}eand 156 [ 308 | 42.8 | 5.8 |-1.8 |11 10
2,2 {..... .J0.02 F 0,001 0.00 ! 0,00 !0.001 0.9 f0.4 10.05 ! 0.0 18,9 | 15.7] 0.4 + 0.0 { 0.4 5.0 foo.. 10,007 16.3 | 31,8 | 43.4 57 '-1.8 11 11
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C,
(Second-feet) g v matter (Dissolved solids)
3 | ;5,‘ Loss | Specific
o ad | 5% + . Tons on conduct-
No, Date On Water| © - Dried | Ignited Tons P
of a sampling Mnnthly temp- : £ ':.;4“; pH .g at at P.P.M, ag;:;- per :.lg:; Kn;cieos g
collection § date mean  |eraturel %i 24 H a 105°C.| 550°C. foot day at at =
o ° El o 0
g g 83 S é 550°C. | 25°C. i)
(Hazen)
(Days) ©F.) (COy), (Units)|{ (Units) (Ca)
STATION NO. 33 ~ WANAPITEI LAKE (BOWLANDS BAY)*
Vater Level
1] June21/58 | 20:27 7 fr 49 lveee.s 2 7.1 20 ¢ N O N N T R Y e 72.8 8.6
2| July 17 29:46 7f 55 4.8 1 7.3 25 [ R N PN oo 56,0 0.076 |..oou.ned 22.0 73.5 8.6
3| Aug, 2 85:178 |..ovvviifeenn, .. 60 4.6 2 7.2 20 o |.... A PP 76.0 0.103 cesaes 31.6 91.9 10.2
(7.4) | 25)
4| Aug. 23 27:135 1 5 {t below normal 65 foooo... 1 7.4 20 [+ R I PR S O Al 76.0 8.7
5| Sept. No sample taken
6| Oct. 3 12:120 I 6ft6in|......... 58 5.0 1 7.4 15 0 PP 72.0 0,098 1. e 16.0 76.0 9.2
* From wharf
T Collector's estimate of water level,
STATION NO. 34 — WANAPITEI RIVER *
7| septa2/59 |196:224 | smor | 7ast e ... [25] 7.1 [ 50 B oo e [ Lo ] o I 9.6
* From highway No, 17 bridge o
 Discharge records at point about three miles south of village of Wanup;  Drainage area 1,220 square miles; Lat. 46°20' 40", Long, 80° 50' 24"
STATION NO. 35 — WANAPITEI RIVER*
8| July 22/57 | 28:67 |I,190F 3,560t 71 6.1 0 8.2 | 25 08 L.... weedeiairad 576 0.078 184 19.6 72.3 8.6
(7.1) | (30)
9| Aug. No sample taken 757
10} Sept. No sample taken |1,110
11] Oct. 3 8:19 | 1,320 1,340 54 5.6 1 7.4 | 25 0.7 9.0
12] Nov. 6 7:26 11,380 1,790 44 bverean] 1 7.4 25 0.4 9.3
13| Dec. 6 7:24 {1,360 1,590 34 L.o..... 1 7.4 20 0.8 9.3
14| Jan. 3/58 ] 23:24 |1,390 1,330 32 5.2 1 7.4 25 0.3 9.0
15| Feb. 10 17:42 | 1,340 1,340 32 oo 0.9 75 125 0.4 9.2
16| Mar. 7 10:40 | 1,340 1,460 32 corand 1 7.5 125 0.3 9.2
17} Apr. 8 17:34 1,250 1,070 36 5.6 2 7.1 25 3 8.8
18{ May 9 19:27 770 666 48 ... S I 3 7.3 25 0 9.2
19| June S 15:27 372 402 58 vveea] 1 7.5 125 1 9.7
20 July 11 27:53 447 463 64 57 |2 7.1 | 30 0.7 13.9
21| July 31* 86:177 384 463 70 5.4 2 7.1 25 1 9.7
(7.6)
22{ Aug. 7 15:42 376 383 71 L.... Llas |l 25 10 9.3
23| Sept. 5 18:129 370 407 62 feuaaas 2 7.3 15 0.8 9.1
T Discharge records at point about three miles south of Wanup ~ see Station No. 34
* From highway No, 537 bridge,
STATION NO. 36 — WANAPITEI RIVER*
24 July 31/58 | 86:177 384t 463t 69 5.3 1 7.4 |25 0 .. P P S S AN 76.2 9.2
(7.1) |(35)
T Discharge records at point about three miles south of Wanup — see Station No, 34
* Sampied at highway No. A0 hridge
STATION NO. 37 — BOUCHER LAKE
25| Aug. 18/58 | 85:197 |.....e.odiiannn. 65 1.8 |1 |78 |5 3 ROP A ... d 617 0.839 | .......] 84.0 817 100
(7.2)
26 | Sept.23/59 | 35:39 |vuviniii)ivinia.] 64 3.7 2.5 (7.6 5 4 4.7 0.4 684 0930 |.........| 92.4 882 113
8.2)
STATION NO. 38 -~ RED PINE LAKE
27 {Sept.23/59 | 35:39 l.oeiviiiifennn, .. 70 2.7 |.... a2, 0 2 [P cevensl] 214 0,291 |...... o772 498 14,3
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TABLE II — (Continued)

Chemical. Analyses of Surface Waters in the Upper Great I akes Drainage Basin
(In parts per million)
‘Vl‘
Iron Hardness | & w
(Fe) Alkalis as CaCO, | g g X
) 2 < g o
8 K g Non g a g =
] v b B © . a
| 3 8 § E B § 8 H ¥ g k] car- | Total| & g 2 2 | No.
@ & a g 4 g @ g g 8 8 o] 1 M k) a S 3 ] =
H < [ 3 ‘g & o 3 a18 8 q < 8 | 8 Fl 5.8 3 g [ponate g M y 3
& it ) 3 a 1 B} s ;] Y = a2 = =7 H o 8 S
e8| S |=|s Q8|82 |8 |= |8 |8|u |2 |BE|& |a ala |8 |8
(Mg) (Mn) | (AD | (Cu) | (Zn) |(Na) | (K) J(NH,) | (COj) | (HCO,)| (SO [(CD | (F) | (NOy)| (SiOy) | (PO,) [(B)
at BOWLANDS BAY — (concluded)
2% 2 B N LY (R T LR ceeeed 121051 01 0.0 18,3 15.6| 0.7 {.vvnns 0.3 48 |oviifenn 5.9 30,9 | 43.0 7.6 =211 11 1
2.1 et 00 0.00 { 0.00} 0,00 { 0.00 | 1.0 { 0.5 | 0.1 0.0 19.1 14.5{ 0.9 {0.0 0.7 5.0 L.... .. 144 30,1 | 42,9 66 ~-19{ 11 2
28 {.....] 0.00| 0.02 | 0,00|Trace{0.10| 17|07 |01 |00 |193 |214]|06 [0.0 |10 50 Leeviidons 21,2 | 37.0| 531} 89 [ L9 11 3
(0) (21) (18) | (39)
2.6 N T F S O 1.8 |04 | 0.1 0.0 18.2 16.9] 0.9 |. W 0.5 4.2 feeoen 0.00 17.5 32,4 4491 11 -1.9| 11 4
5
23 |.onns 0.02 | 0.00 | 0.02) Trace| 0,05 {2205 | 0.1 | 0.0 185 | 15.9] 1.0 {0.0 {03 7.3 (0.0 ‘ 17.2 | 324 47.9| 13 | 18|11 |6
at WANAPITEI
2.6 [ 0.27| 0.05 ]Trace | 0.00| 0.06 | 0.03 | 1.5 0.6 I 0.1 | 0.0 ] 19.5 21.6| 1.5 0.1 l 0.3 5.7 ITmce l 18.6 34.6] 55.3| 8.4 | -2 |11 | 7
at dam below CONISTON
2.2 |.....| Trace| 0.00 | 0.00| 0.00}{ 0.02 | 1.0|0.5] 0.05 [ 0.0 | 18.2 | 169( 0.2 (0.0 | 0.8 41 f..... 15.6 | 30.5| 39.3f 6.5 | -L1[10 |38
©) {(20)
9
10
2.1 1.0 | 0.5 {005 | 0.0 |27.7 | 18.4| 0.8 [0.0 |0.2 4.2 166 | 311 | 45.0] 6.4 | -L9]|11 11
2.3 1,3 0.6 ] 005 | 0.0 17.1 20.4) 0.7 [..... 0.2 4.5 18.7 32,7 47.8] 7.8 -1,8 | 11 12
2.3 1.6 | 0.4 | 0.05 | 0.0 18.8 | 199109 |.....[0.2 5.8 17.3 | 32.7 | 49.7 9.5 | ~1.8 | 11 13
2.4 1.1 0.6 | 0.1 0.0 18.3 17.5| 1.0 [ 0.0 0.2 4,7 17.3 32.3 | 45.7| 6.8 -1.8 | 11 14
2.4 120051005 {00 [183 | 177108 {...... 0.6 5.3 178 | 328 | 46.8| 7.2 | 1.7 |11 15
2.6 1.3 0.6 { 0,1 0.0 18.4 19.41 0.8 |...... 0.4 5.0 18.5 33.6 | 48.5 7.5 -7 |11 16
2.3 140701 |00 |141 | 200]/09 |02 }|0.8 5.5 19.8 | 314 | 47.0| 8.4 | 2412 |17
2.3 1.1/06 |01 |00 |[161 [ 182]09 |...... 0.3 5.0 19.2 | 324 | 45.5| 6.7 | ~2.0¢{11 18
2.4 1.7 0.5 | 0.1 0.0 20.8 18.3]1 0.6 |......{ 0.8 4.9 17.0 34,1 | 49.2 9.6 -1.6 i 11 19
3.2 25108 (03 |00 19.1 | 34,2107 {0.0 0.6 5.5 32.1 | 478 | 7094 100 | ~19 111 {20
27 1.4 | 0.6 | 0.05 ?.t)) 19.!; 18.0f 1.3 |0,0 |0.5 40 Joueni]eens 19.7 | 353 | 47.7] 7.7 | =111 |21
(16,
23 |oean A A A 1.0]05 )03 |00 [20.7 | 156[02 |..... 0.2 42 Loooofeod] 157 | 32,7 [ 43.5] 61 ] -2 |11 22
25 | O O 1.0 | 0.4 }.....| 0.0 19.1 | 17312 |...... 0.3 4.5 }f.....00.05} 17.3 | 33.0 | 45.7| 6.1 | ~L9 |11 23
nenr VANUP
2,5 [«....{ 0.00] 0,00 { 0.00] 001|005 |1.2;06 |0.05 {00 {185 |[172.2(0.9 [0.0 |0.0 45 Lovanidones 18.0 | 33.2 | 45.8| 7.1 | -1.8 11 |24
(0) (21) (19.8) | (37.0)
at FALCONBRIDGE
28,0 {.....] 0.01 | 0,00 |0.05{ 0.00 | 0.00 |30.0 [3,1 },....]| 0.0 58.3 |[359 8,7 |0.2 1.5 4.2 R R k3 ¥4 365 {564 15 0.0 78125
©) (59)
33.2 0.15 { 0.02 | 0,00 | 0.06 |Trace | 0.10 {29,0 | 3.1 |0.05 | 0.0 63.4 (389 110.8 10.05 (2.0 4,0 10.15 [....[366 418 (616 13 -0.1 7.8 | 26
Nickel - 0,35 ppm
at FALCONBRIDGE
5.5 1.6 | 0.38) 0.47 |6.9 1.2 {02 [Ls5{12 |10 o0 0:0 (142 1.3 {0.05 |0.0 |11 0.01 4105 105 1190 2.2 [~7.0 )17 |27

Nickel - 3.0 ppm: Mineral acidity as CaCO, = 36.6 ppm
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TABLE II - (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge ) Suspended dried at 105°C.
{Second-feet) g ® matter (Dissolved solids)
g 3 -5 — Loss | Specific
B g e . s Tons on conduct-
No. Date g On Monthly Wa(ef ] ) .5 g > Dried { Ignited P.PM per Tons igni- ance g
o o sampling temp al a5 | pH = at at S acre- per tion K x 108 -1
collection @ date mean  tarature 3,; s ’5 g 3 105°C.| 550°C. foot day at at ]
8 2 ] . &
. I 8 2 550°C. | 25°C. 6
(Hazen)
(Days) ©F.) (CO,) {(Units)| (Units) (Ca)
STATION NO, 39 — MURDOCK RIVER
1| July 31/58| 85:176 |.0vueveafensunn | 69 7.8 | 35 | 6. 20 0 vevrdoerinand G441 0,087 {........ 23.6 80,1 7.0
(7.0) | (30)
STATION NO, 40 — SPANISH RIVER
2| Oct, 8/57 3:14 { 1,480 1,570 7.0 50 0.8 51.6 0.070 | 205 19.2 48,2 5.5
3| Nov. 7 14:25 | 2,080 1,830 7.1 35 1 . . v ceer e . 48,1 5.4
4| Dec. 7 6:23 | 1,490 2,100 7.2 30 1 48,2 5.1
5t Jan, 7/58{ 23:24 | 2,040 1,860 7.0 35 07 50.5 5.5
G| Feb. 7 20:45 | 2,200 1,880 7.0 40 [ S P T 50.8 5.5
7| Mar, 7 10:40 | 2,360 2,330 6.9 40 (25 J PO A S B 51.5 5.7
8| Apr. 7 15:35 | 2,620 2,490 7.1 40 0.4 53.7 6.2
9| May 7 21:29 | 2,130 1,910 7.2 35 3 49.8 5.8
10| June 7 13:25 | 2,220 1,970 7.1 25 0.8 |.ooiinif. 47,5 5.0
11| July 25 25:39 {1,850 2,130 7.0 35 0 48.3 5.5
12| Aug, 8 14:41 | 1,900 1,670 6.9 25 0 48.3 5.2
13 Sept, 6 17:128 | 1,870 1,550 6.9 25 0 51,8 5.1
STATION NO., 41 — SPANISH RIVER*
14| Aug. 15/58 | 85:192 | 1,800T 1,670% 70 5.7 2 7.1 25 0 IRERRRTR] P . 56.4 0,077 | 274 13,2 49,2 5.5
6.7 | 35)
1 Discharge records at High Falls - see Station No. 40.
* Near creek mouth about 5 miles below Turbine
STATION NO, 42 — SPANISH RIVER"
15| July 23/57 |........ 4,650t | 9,790t 69 9513 G. 55 0.8 Joveverodfioerenns 49.2 | 0,067 | 617 28.8 44,1 4.6
6.6) | (65)
16| Sept.23/59 | 195:223 | 2,870 2,450 65 ..., 5 . 15 B T A N PP I SO I PN 51,0 5.4
(6.8)
t Discharge records at Espanola - see Statioa No, 43,
* Sampled at highway No, 17 bridge
STATION NO, 43 — SPANISH RIVER
17 | Dec. 9/53t)....... I 1,880 2,000 vevirbevernfienn 69 Jooiiiia]| 3 TP R 0.065 | 242 P T PR
18 | Mar, 11/55t]..... ... | 4,080 3,860 |......}.. vreedone 64 i.onil] 2 Trace fieeven. 65 0,088 711 N IR T EE .
19 | Apr, 12/56t...... .o} 9,040 6,800 ceses el 5 6.7 40 2 Trace veeee 88 0,120 (2,148 Y 14,4
20 {Nov, 3/56%]........ 3,130 3,410 §...... svoedaes 7.9 40 2 0,082 508 FEPIPIR S voee] 80
21 |Sept,17/57 | 17:22 |2,140 2,070 72 7.0 40 0.8 0.085 | 360 34.0 68.2 7.3
22 | Oct, 17 8:19 | 2,400 2,050 56 7.0 40 L T I P O P - Y] 6.8
23 |Nov, 19 6:20 | 7,400 4,880 44 7.4 30 1.5 cedreiiiieideniiae ) 121 11,9
24 | Dec. 16 28:32 {3,230 4,330 34 6.7 35 1 723 31,6 103 9.6
25 |Jan, 15/58 | 28:40 |3,490 3,240 32 6.7 30 0.4 [PPSR 95.3 9.2
26 | Feb. 12 24:40 | 3,320 2,650 32 6.9 35 0.4 [FTTTTNY PO 75.1 7.5
27 | Mar, 17 4:45 |3,210 3,250 35 6.9 35 0.3 57 27.6 70.4 7.1
28 |Apr. 15 21:27 (4,270 5,180 6.9 30 N ERRTTREY TYRTTTTY (I D R veveediiienna 113 10.6
29 |May 27 9:16 | 2,440 3,630 55 6.9 30 0.9 eveifs F P T 65,0 6.6
30 | June 16 9:22 | 2,340 2,580 59 6.9 30 0 54.8 348 24,4 61,8 6.4
31 | July 16 22:40 | 3,860 3,180 67 7.1 30 0 [ A N ceraen R T 716 7.5
32 |Aug. 18 21:35 2,250 2,170 69 6.8 25 [+ I P rvveneedd IRRRRREE PRI R N 64,0 6.8
33 |Mar. 18/59 | 19:29 |3,530 3,010 32 5.9 | 2.5 | 6.9 25 1 . vereeeed 67.6 0,092 | 6 1
34 | Apr Nn sample t'aken 10',200 ® 43 76 85.7 8.7
32 May No sample taken 9,460
36 { June 17 7:15 | 3,420 3,090 66 vevesd 2.5 | 6.8 30 1 bevevnsferniane| 596 0.081 | 548 19,2 73.4 7.6
37 [July 16 8:13 13,110 2,670 71 7.7 | 2 7.0 25 2 Ceereee doeernnnld 620 0.084 | 517 25.2 73.8 7.5

t Analysis submitted by Alchem Ltd,, Bulington, Ont.

32




TABLE II ~ (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardaess a
(Fe) Alkalis as CaCO, % a ®
2 £ L »
PN H 2 9 by
0 a 9 g ]
M s k] Non- 2 <] - g
E IR Sl el 8 | slsls il ca [Tt | B | 0| 8 |2
Sl |58 |28 g8 |8 | &8 (2 | 5123 | ¢ | g8 |8 |qporere R ERE:
1% el e (Elalgisls|e| 2|8 | 5|55 |8 |231|3%8 |2 g | ¢ |2 |3
] o N I~ 3 o = = 9
2 | & 8| = ER N|g (& |2 O & &0 15 | E ae | & & & A &
(Mg) (Mn) [ (Al |(Cu) |(Za) { (Na) | (K) |(NH,){(CO,) [(HCO,) | (SO |(C]) [(F) |(NOy) | (5i0,) |(POy) |(B)
near RUTTER
3.4 f..... Trace| 0,00 | 0.00 [Trace| 0.00| 2.1 | 0.8 0.1 0.0 15.8 | 16.8] 3.3] 0.0 0.5 1.8 [.oeodfeen] 184 31.4 | 43,5} 12 =2.5
at HIGH FALLS - Drainage area, 2,560 square miles; 2,940 including Lake Oaaping Area
1.3 0.00 0.9 ) 0.4} 0.0 0.0 12.6 9.9¢ 0.8 0.0 0.2 3.6 e 8.8 19.1 | 29.8 9.0| ~2.6 2
1.4 ceee 1.3 | 0.5 0.03] 0.0 12,7 { 1043 0.7 |..... 0.2 3.8° 8.8 19.2 | 30.0} 12 -2.5 3
|05 ) FOPURND P 1.2 1 0.4 0.05} 0.0 11.3 | 1L.2| 0.9 0.3 4.0 9.6 18.9 | 30.2( 12 -2.6 4
1.4 0.00 L1}05] 0.1 0.0 11.0 | 11.0| 1.0 0.2 5.2 10.5 19,5 | 315 10 -2.7 5
1.6 RN 1.2 | 0.4 ] 0,05 0.0 10.5 11.9] 0.9 0.6 5.5 1.7 20,3 | 32.8| 11 -2.6 6
1.5 seaaes 1.1} 04| 0.0 0.0 11.7 10.5¢{ 0.8 0.3 5.8 10.8 20,4 | 319 | 10 -=2.7 7
1.6 0.00 1.2 1 0.5 0.1 0.0 14.4 9.8] 0.9 0.3 5.6 10.3 22,1 | 33.4| 10 -2.4 8
14 [ovenidenens NN 0,9 | 04] 0.1 0.0 13.5 8.8} 0.4 0.4 5.2 %1 20,2 | 30.0 8,61 -2.3 9
1.5 sesnederieen 1.0 { 0.4 0.1 0.0 10.8 94| 0.6 0.4 4.4 ol 9.7 18.6 | 28.0{ 10 -2.6
1.2 |......{ 0.02 | 0.00 0.9 1 0.41 0.2 0,0 12.4 | 10.6] 0.7 0.2 4.8 N 8.7 18,9 | 30.4 9.2] -2.6
0% R O O oo 1.0 0.4] 0.3 0.0 12.2 10.0] 0.0 f.....01 0.2 4.2 9.1 19.1 | 28. 10 -2.7
16 fovennidevnnndannns o 1.0 0.4] 0.1 0.0 11.3 10.2| 0.7].... .f 0.4 3.5 10.0 19.3 | 28.5 9.9} -2.8
below TURBINE
14 }......4 0.00 | 0.00 j0,00 | 0.00 [ 0,00} 1.2 | 0.4] 0.1 0.0 13.0 9.0] 0.6} 0.0 0.6 3.8 L..... 0. . 8.8 19,5 | 29.0] 12 -2.5
) (13.1)
hear MeKERROW
1.4 }......§ 0.04 { 0.00 |0.00 |Trace{ 0.00 | 1.0 § 0.4 | 0.15} 0.0 8.9 | 11.1] 0.7 0.0 [18: 1 IR G oo 105 17.2 | 24.6] 11 -3.2
(16.9)
1.6 | 0.18 { 0,02 | 0.01 {0,00 | 0,00 | O00]| 1.2 | 0,5] 0.1 0.0 13.3 § 106} 0.9 | 0.1 0.3 6.2 0.02 8.7 (19.6 35.01 11 -3.0
. 19.6)
at ESPANOLA - Drainage atea, 4,660 squate miles
14 0.6 [.....].... v1 0,00 L.l ceevadiessiboean] 0.0 0.0 146 | 22 0 [N T 52 fovanidieee| 22 34 J...... RN PN
10 Trace fovuv i deveaan 0,00 Lovvuideevnndeenns vaees} 0.1 0.0 12,2 ) 22 49 eeiifennn 42 Lo 20 30 [rSTITOY A PR
4.4 {115 T PO 0.00 |..... PN A RN 0.4 0.0 2441 297 49 ... ceennd 55 Lveeels] 34 54 ... ceesd 2.5
2.9 | 04 [T R 0.00 |ooviadeensy verbaess 0.4 0.0 19.5 | 14.9)] 3.6 |.... ... 36 fevesdfieaa] 16 32 foe.aen Leveoy =16
1.9 16| 0.6 {.....|] 0,0 14,5 15.9| 1.6 0.0 0.0 3.9 14.1 26.0 | 40.1| 11 ~2.5
1.7 .51 05| 0.05] 0.0 4.1} 136} 1.3 }..... 0.1 3.8 12.4 24,0 | 36.3| 12 ~2.5
3.4 4.2| 1.2y 0.05 0.0 20,7 ] 324 3.3 [....] 0.6 4.2 26,7 | 43.7 | 71.5| 17 =-1.7
2.9 3.11 0.9 | 0,05 0.0 10.0 | 28.6| 2.9 0.0 1.0 4.7 27.7 35.9 | s58.8| 15 ~2.8
2.7 264 0.9 | 0,05 0.0 9.1 | 2714 | 2.3 o 0.9 5.6 26.6 34,11 5591 14 -1.9
2.1 2,0] 0.6} 0,10 0.0 11.0 | 20,51 1.5 4.... 0.6 6.6 18.4 27.4 | 46,9 13 -2.6
2.0 1.7} 0.6 | 0.15] 0.0 13.0 15.8| 1.3 | 0.0 0.8 5.8 15.2 25.9 | 41.7] 12 ~2.6
2.9 39| 1.1 1.0 0.0 1.1} 31.6) 2.81.....] 3.0 5.6 29.3 38.4 | 67.0| 18 -2.4
2.0 1.5] 06 }.....f 0.0 11.8 | 1455 Llj.....] 0.4 4.5 15.0 24,7 | 37.0( 11 -2.6
1.8 1.6] 0.5 0.1 [ 0.0 1.8 15.3|1 09| 0.0 0.3 5.0 13.7 23.4 | 32.7| 13 -2.7
2.1 19] 05 0.250..... ) 14,5 | 16,6 1.3 (... 0.5 3.8 15.5 27.4 | 413 13 -2.3
1.9 1.6] 0.6 | 0.1 | 0.0 14,0 | 12,3 14 },....| 0.4 3.5 13.3 24,8 | 35.4| 12 | =27
3.0 .4 007 ] 001 }0.00 | 0,00 | 0,00 | 2.2| 0.8 { 0.05] 0.0 14,0 | 22.8] 2.3} 0.0 1.0 5.8 0.0 [\... 22,5 34,0 | 53.6{ 12 | 2.5
2.3 | 0.19 | 0.06 | 0.00 |0.00 |Trace{ 0.05 ] 2.0} 0.6 { 0,1 0.0 11.5 | 19.1] 1.8} 0.0 0.4 3.7 0.03 |..... 19.0 28.4 | 43.3} 13 -7
2,1 {10.13 {0,09]0.00 10.05 |Trace| 0.00 ] 1.9]| 0.7 | 0.1 0.0 14.4 | 17.71 14| 0.0 0.2 35 feeseidann 15.6 27.4 | 42.2| 13 ~-2.3
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TABLEIl — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue oa evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) H] ° matter (Dissolved solids)
3 3 . ;a! —_ Loss | Specific
1 9 . . duct-
NoJ Date ] On_ Monthly | Vater g ] - ., Dried | Ignited T:;S Tons ig:l:- co:ml:l:
of sampling temp-{ = g pH M at at P.P.M, - per tion K x 108 5
collection ) date mean  lorature gM o u El 3 105°¢C.| s50°cC. acre day ]
a >t A K3 —g foot at at o
3 & | 88 S| & sso°c, | 25°c. | O
(Hazen)
(Days) °F.) (CO,) (Units)| (Units) (Ca)
STATION NO. 44 — SPANISH RIVER *
1 [sm. 30/59|187;215-I 2,7401 l 2,450t I 62 I‘ 5 | 7.0 | PR l ........ N [....... L.... l ......... | 02 |10
* At tap in C.P.R. system
1 Discharge records at Espanola - see Station No, 43.
STATION NO. 45 — VERMILION RIVER
2 | Aug, 15/58| 85:200 | 450t 342t | 70 2.4 2 73 | 10 1 e oreeee{ 66.8 10.091 81.1 23.2 94.3 10.1
(7.3) | (35)
* 10 miles below Levack, Oat,
t Discharge records about 40 miles upstream at Lome.Falls; Lat, 46° 18! 55", Long, 81°31' 18" — Drainage area, 1,570 square miles (excluding Onaping Lake)
STATION NO, 46 — VERMILION RIVER
31July  5/53..eenidiiieendiiiiiinbicc i 35 1 70 ] 2 l ceeeand 55 0,075 Joeviurvefrrenneideiiiiiiad] 8.0
4 | Avg, 1/58| 86:179 715t 3421 75 4.5 2 7.2 20 0.8 Y....... veeianed 77,2 0.105 149 35.2 88.3 2.9
(7.4) | (35)
*Analyses by Alchem Ltd,, Burlington, Ont,
1 Discharge records ahout 20 miles upstream at Lorne Falls - see Station No. 45
STATION NO. 47 — VERMILION RIVER
5 | Aug. 3/58] 85:183 3001 342t | 74 4.2 ] 7.3 | 20 0.9 [ieerinn cheeeadd| 114 0,155 92.0 31,2 170 15.2
(6.8) | (40)
1 Discharge records about 10 miles upstream at Lorae Falls — see Station No. 45
STATION NO. 48 — JOHN CREEK
6 |Aug, 15/58| 85:200 |..viiuviferaannnns 71 2.5 0.8 |75 | 10 0.8 |....... crernseed 752 10102 |...... . 19.2 85.5 8,0
(6.3) | (30)
STATION NO, 49 — ROBERTS RIVER
7 |Aug. 2/58)| 85:178 {...ciuiifiininnn 81 4.5 2 7.1 | 20 o |......] ceveneslt 604 0,082 |........ 30.0 61.6 6,7
(7.3) [ (35)
STATION NO. 50 — ONAPING RIVER*
8 | Aug, 20/58 | 84:98 |........[..... oo 64 3.4 0.7 175 | 15 [/ A Leenesed| 47.2 (0064 |...... .. 17.2 63.3 9.7
6.9) | (35)
* From bridge near Levack
STATION NO. 51 - MOOSE LAKE*
9 |Aug. 20/58| 85:196 |...vveindinnnns o 71 2,1 15 {6.1 5 0 IR bieesnss| 696 10,095 )........ 20.8 85.2 8.1
(5.7) J(15)
* Source of water for Fecunis Mine Townsite
STATION NO. 52 ~ GILL LAKE*
10 | Aug, 20/581] 80:199 |........leceevn. | 69 3.7 2 7.5 15 L1 Y ] 132 0.180 [,....... 32.0 188 12.4
(6.6) }(30)
* At Onaping Mine
STATION NO. 53 — WINDY LAKE
11 |Aug, 20/58| 84:196 [.ovveuseuvnnninadonnana]| 2,2 1 6.9 5 0 fivareddioianed|  40.0 (0,054 ..... 17.6 44,5 3.6
(7.2) | (15)
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardness ‘3
(Fe) Alkalis as C_a_(& f": g 5 M
0} ] 9 |8 <
b @ g B g Non- g 3 |G K:
E T ¢ |s el 818 |le|lsly 8|3 car- [Toal | & | & |8 | & | No
g 2 le & |3 g |Gl §] 2 |8 |B|8 | ¢ |g8 | & |q |vonate s [ 8§ | &
S| S| g| 2|8 1&e|gi=s [g|&g[2] & (212188 (835128 |8 g [s |5 | %
g & | al s < ) N | & £l < o ) & |0 [ 2 &8 no(m o | |a &
(Mg) (M) | (Al | (Cw) | (zn) § Na) | (K) |(NH)I (COL)| (HCO,) | (S04 | ()] (F) | (NOy) | (Si0z) | (POL) {(B)
near SPANISH
‘ [ o8] 64 [or0 |2 [-ofur |1
2.6 [ 0.50 l 0.11 l 0,01 l 0.00' 0.40| 0.30| 4.8 0.8 l 0.3 | 0.0 31.2 ‘16.5 ‘5.3 0.0 ! 0.2 l 4.2 0.0 (...] 10.8 36.4 | 61.0 | 21 ~1.9} 11
near LARCHWOOD*
3.1 f.... .{ 0.02 | Trace | 0.00| 0.00| 0.00} 1.9 0.8 | 0.1 {0.0 254 18,1 {1.3 (0.0 | 0.3 3.9 cen 17.1 37.9 1520 9.6 -1.81 11 2
0) (25) (14) (34)
near CREIGHTON (Mines)
24 |05 {..ode.l 0,00 cueidernninns S PR 125 O RN 24.4 |243 24 |0l 4.0 . ] 10 30 L., R S W I 8 3
3.0 oo Trace| 0,00 | 0.00( 0.00| 0.00 | 1,5 0.7 | 0.1 | 0.0 21,6 {18.6 (0.8 {0.0 | 0.6 4.4 19.3 37.0 | 50,1 { 7.9 | -1.91 11 4
(0) (25) (20) | (40)
: below KUSK LAKE
4.4 |...... Trace| 0,00 | 0.00 [Trace| 0.05 | 7.5 1.6 | 0.1 | 0.0 13.7 (49.6 }4.3 {0.0 4.0 5.1 . . 44,8 (56.(6)) 98.5 {22 ~-1.8] 11 5
55.
below CARTIER
22 [oe..v.}0.09 [Frace 0.00]0.00 0.00 | 3.1 0.8 {0.1 |0.0 17.1 |16.8 [2.5 l0.0 1.5 81 h.....d....} 15.0 ) 29.0 51.5. 18 -8 11 6
(0) (18)
near MILNET
20 }...v.]0.00 |0.00 0.00 ] 0,00 { 0,00 1.4 0.5 [0.1 0.0 15.1 12.8 {0.1 \0.0 0.6 4.5 cerradeans) 12,5 24.9) 36,0 | 11 -2.3| 12 7
(26.8
near LEVACK
0.0 L.....10.05 |0.00 | 0.00 ] 0.00 0.0511.5 0.5 {0.05]0.0 13,7 ‘13.9 0.6 {0.0 0.8 6.0 |..... 13.0 24,2 | 39.8 | 11 -1.81 12 8
©0) (14)
near LEVACK
1.5 |..... iTrace 0.00 10.25 | 0.60 {0.40 | 2.0 1.5 to.1 (0.0 1.1 |29.8 ‘1.3 I0.0 0.3 |2.0 } 25.5 | 26.4 | 47,9 |13 4.4} 15 9
(0) (1.2) (23) | 24)
near LEVACK
2.2 f.o.... 4|0.01 0.00 '0.00 !0.00 0,05 |15.5 7.3 10.05|0.0 36.9 122.2 (19,210.0 1.0 4.5 PN ....{ 9.7 40,0 |103 |41 ~1.4 | 10 10
0 [(29.9) 9.7 | 34.2)
near ONAPING
r 1.2 +ves. 40,02 [0,00 | 0.02 | 0.00 | 0.20 | 1.1 0.4 0.05(0.0 B 12,5 0.810.0 0.3 3.9 heosasd ....'11.1 13.9 | 25.8 14 | -3.4 | 14 11
© | 6.4 ) (L1 (13.9)
35
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

(In parts per million)

Residue on evaporation
Stream discharge g Suspended dried at 105°C,
(Second-feet) § ° matter (Dissolved solids)
"g a8 ‘E-’a Loss Specific
Date 14 On water | 5O 28 » | Dried |Ignited Tons | rons ., on conduct-
No. of o sampling M;n;:ly temp- :§ ’Eﬁ pH 5 at at P.P.M.| Pof per igat- ance g
collection °E° date € erature| H¥ 2. g ‘5 |105°C. |550°C. ?:;:' day t:[’" K:tlﬂ 2
o 3 2 ]
& &5 82 S & 5500C. | 25°C. )
(Hazen)
(Days) (°F.) (COz) (Units) { (Units) (Ca)
STATION NO, 54 ~ WHITSONLAKE
5
1| Mar, 11/54F .......J.. PR PP R Jevereed 13 146 [haa.| 2 IR DU 82 10012 [voeviiidinniiiionnan, R R
2| Aug, 20/58] 84:198|.........0....... 65 Lo |..... oo 4.4 0 4] [ ...l 62.8] 0.085 Chesae 12.0 123 8.5
(4.8) | (10)
1 Analysis by Alchem Ltd., Burlington, Ont.
See also Table IV
STATION NO, 55 — WHITSON RIVER
SIAug. 18/58' 10:197'.. ....... l ...... ..l.....-l 5.8 I 3 |7.9 | 35 [ 0 l ....... l........l 185 l 0.252 I. ....... l 36.4 | 282 |58.5
STATION NO, 56 — RAMSAY LAKE
4| Mar, 4/53t ....... P vecerefeienan (75 Y Y 68 0,092 |ooeviviidunanaan s severveeddeseane
5| Apr. 24/54t L., R T 3.5 166 [oivund} 3 heoorosshecrannns 94 (115 ¥z R PP A P S § §
6| July 15t IETETPRY RPPRRRE PR A S 9 70 Loooud] 3 beeenens ceedl 92 (11352 2 R A R D ¥
7] Aug, 18/58] 82:1971........0vuuuun. 4 67 2.1 0972 10 0 crvee cevest 874 0,119 {o....... 22.6 151 13.2
(7.2) | (25)
T Analyses by Alchem Ltd., Burlington, Ont,
See also Table 111
STATION NO, 57 — LADY MAC DONALD LAKE*
8| Aug. 1/58] 86:179|...v.ventornn....d 8O 0.9 {......d 41 5 ) S AN At veeenas| 111 0.151 {........ 31,6 184 9.5
(4.0)| (15)
9 | Sept.30/59F 28:32 |......... Lesersed 64 2.6 }......040 1] 0.8 [N AP 156 0.212 |....... . 24.4 261 15.5
* At dam
T Nickel (Ni)-4,7 ppm; Chromium (Cr)-0.0 ppm
STATION NO. 58 ~ MEATBIRD LAKE
10| Mar. 5753t ....... ... R R P ceeennd 10 147 Linid 25 b T2t poaes [ e ]
11] Aug. 1/5811110:113).............. veed 72 ta..... eeereed 4.0 0 0 L..... cofeecaan..| 384 0.522 f........ 44,8 560 315
12| Sept. 30/5911F 28:32 |..u.ouunfonnenn.. vevend]| 2.6 Li4l) 0 0 |.... cosbesseaand] 331 0.450 |........ 28,8 511 31.2
T Analysis by Alchem Ltd., Burlington, Ont,
11 Nickel (Ni)-21 ppm; Chromium (Ct)- Trace
T11 Nickel (Ni)-12 ppm; Chromium (Cr)~0.0 ppm
STATION NO. 59 - KELLEY LAKE*
131Mae. 9/53F oovniovnniani ey 12 6.5 [v.n.s 5 povannvefeveneeed] 252 1 00343 Jiiiviinitireeeraibinnenn...] 28.8
14} Ape. 12/55%F ooouiaeeennnt PN T N 28 43 [L.ouenn. 2 MR A ceseeses] 235 | 0,320 {........ Cereteeabateraaans 32.0
15| Jan. 1/56% vovuvnifeniinnn s PP D S 4 6.3 0 4 Trace L ..vveeast 500 0,680 {,...... I P AP ... 80.0
16 | Apr. 18/56F .......{.. IRTIRIY IETETETT P ereeseforaanad 3.7 0 3 Trace | eesvsa..} 335 0.456 PRTTTY TRTTIN G seeet 36.8
17| May 1t TN N evvedosreseaafeianas cvrdeiessad 4.0 10 is Tracel.oovveud| 400 | 0544 }ovvrennsdennnnnn bt . 44,0
18| May 8t cereenn Y T T servsvdeseaead 3.9 20 2 Tracefl.vous.s.| 550 0.748 Y ST | 64.0
19] Aug. 1/58]11'110:113 [ eeseees) 77 PESRS N (4.4) 15 - I R seesesas] 724 0.985 |...... . 82,0 1,029 86.1
5.8

* At intake to International Nickel Co. Plant.
1 Analyses by Alchem Ltd,, Burlington, Oat,
t1 Nickel (Ni)-6 ppm; Chromium (Cr)-Trace
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TABLE II - (Continued)

Chemical Analyses of Surface Waters in the Upper Great L.akes Drainage Basin
(In parts per million)

Iron Hardness E
(Fe) Alkalis as CaCO; Kl g 4 u
5 o g 3 N AR
el @ ] o = o on- 8 0 g -
8 E g g o g 'E 8 E % 9 S1 o ﬂué S car- Total b 5 -8 2 | No.
Sl sl sl S| E & g | Bl ElE ) 2|5 [£ (5|58 |g8|% |g|vomee S8 E g
by 8 2 g = o (.8 3 8 g 4 4 3 = I =581 4 o g I S
= 3] a < O | N ] 9 < 8] ] @ 8} [ - @l n M @ ol o 7]
(Mg) (Ma)] (A) [(Cuw) [(Zn) | (Na) {(K) [(NH,) [ (COy) [(HCOy) |(SO,) |(C) | (F) |(NOy)|(Si0,) {(POy) | (B)
near FROOD (Mine) at SUDBURY
18 0.3 Foveedfornns 0.2 }|.. [N . 0.8 0 2.4 39 6.1 j.. .. SO B T A [ 42 44 PO s . P 1
2.6 [..... 0,01/ 0.33 § 0,13 | 0.09] 0.20| 2.1 1.0 0.05 | 0.0 0.0 376 | 3.0 |00 | 0,1 L2 fooaoofoeen 319 3L.9 56.9 10 |..... . 2
at CHELMSFORD
11,1 l ..... l 0.02 l 0.00 | 0.03 l 0.00 I 0.05 I 3.0 l 0.8 | 0.15 ‘ 0.0 I 133 30.2 | 2.8 I 0.1 | 03 ’ 12 I ...... I ...... | 32.8 ‘ 142 l165 l 4.4| +0.1 ‘ 7.7 l 3
at SUDBURY
14 0.9 PRV N I SRR 0.0 0 12.2 57 2 feeaideenas 3.0 W 32 42 4
43| L5 <], 00}, ... 0,0 0 ©9.8 12841 36 ... 0ns 2.3 38 46 5
34 05 feevaderan ] 00 feiiiidieni it 0.1 0 12,2 352§ 6.1 fouvedianed) L4 fioiiiiennn 34 44 ceveredieand] 2,3 22 6
4.3 |.....|Trace| 0.00 | Trace{ 0,00 ] 0.00| 5.2 1.6 0,05 | 0.0 9.5 43,11 7.7 101 | 0.3 L9 Looooheel ] 428 50.6 82,1 18 -2,2 |12 7
at COPPER CLIFF
3.6 |..nn. 0.00{ 0.26 | 1.4 1.3 0.3 L7 1.7 0.05| 0.0 0.0** 64.4 | 1,5 (0.0 | 1.5 16 1. ..., 38.5 38.5 88,8 29 3 RN RN 8
3.7 | 0.04/0,04]1 055 3.4 | 2.4 | 0.2 3.7 2,2 | 0.1 0.0 0.0*% 93.2 3,1]{0.05] 0.8 2.4 [ 0.02 |.... 53.9 53.9 131 7.9 o feeni| 9
** Mineral acidity as CaC0,-17.9 ppm
*** Mineral Acidity as CaCO;-4.9 ppm
near COPPER CLIFF
46 14 L] Jq 0.1 (VR 20 SRR N 0.1 0 2.4 123 [ I SN 3.6 1 04 L....] 84 86 ... O (SO D S (1}
25,2 |.vv..| 0,09 097 | 0.04] 1.0 | 0.3 12,0 4.5 1.v..00] 00 0.0* |238 8.6 |02 | 1.0 3.7] 04 [....]182 182 349 9.8 . .biins 1L
16.8 | 0.02{ 0.02{ 0.73 | 3.9 2,2 | 0.1 |l0.2 4,2 (... 0.0 i 0.0**(211 7.7 16,15]| 0.8 3.6 | 0.02 147 147 293 2 RN SR I )
* Mineral acidity - 11,5 ppm as CaCO;,
** Mineral acidity - 5.3 ppm as CaCO,
near COPPER CLIFF
13,1 116 SRS FFPSRA ¢ ¢ B ¢ X J AV AR (R 0.6 0 2.8 {150 0 fevevofiness] 64 04 118 126 T .I =23 |12 |13
[ R R I RPN O U PO FT e P e 1 0 9.8 118  [12.1 [.i.oofvvea] 54 foieiiibeiad 112 120 L.l -4.9 |14 |14
243 | 0.6 Loouiafoen 0.0 LU T S S 2.4 0 12,2 j304 219 f.oaoaa I ol . 290 300 IR AP -2.2 |11 15
23,8 3.0 {..... 0.1 [ 0.4 | 0.4 2.4 0 0** 1156 [24.2 90 fouunen . 190 190
34.0 | 0.8 |....| Trace| 0.3 0.5 2,5 0 0*** 1203 30.4 8.5 250 250
24.3 | 4.1 |.....|Trace| 0.5 1.0 4.8 0 O****257 364 Jieeeiiennn} 13 260 260
24,0 | 0,80| 0.08] 0.66 | 0.26] 0.60 | 0,30} 60.0 | 16.4{. .| 0.0 0.07 |426 36.2 {0.5 | 8.0 | 10 0.6 314 314 676 26 ..., |19
® | 49
** Mineral acidity as CaCO;~ 6 ppm
*** Mineral acidity as CaC0,-20 ppm
**+*% Mineral acidity as CaCO,-44 ppm
2 Mineral acidity as CaC0,-22 ppm
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TABLEI] — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge - Suspended dried at 105°C,
{Second-feet) H] ° matter (Dissolved solids)
g 2 'g — Loss | Specific
@ ad o . . Tons on conduct-
No, Date g On' Monthly Watef g Eﬂ ,_g 62 H . Dried | Ignited PPM per Tons igni- ance s
-of ° sampling an temp ag gl P | at at PM e per tion K x 108 2
collection @ date me eraturel 87 | 8.9 E = 105°C.} 550°C. foot day at at o
g 5 8 e = £l o
z 7| gL ) a 550°C. | 25°C. [§)
(Hazen)
(Days) (°F.) (CO,) (Units)| (Units) {Ca)
STATION NO. 60 — KELLEY LAKE
1|Sept. 30/59] 28:32 V ........ ' ......... l 65 | 4.5 |24 I 5.3 ‘ 5 | 2 |..| ....... I 672 I 0.914 l......... L50.4 | 1,040 | 86.8
STATION NO. 61 - SIMON LAKE
- 4
2 |Avg, 15/58| 85:200 ...... vederesaneael 73 3.7 | ...... 4.6 10 1 N T 678 0.922 } ........ 73.6 992 70.5
(5.7) | (25)
STATION NO, 62 — CLEAR LAKE
5 aug. 2/58) 85:134 ... N oo Jos b Jad] o Jos | ... . 524 [oon Lo 2 | o5 | 63
STATION NO. 63 — LONG LAKE
4 | Aug, 20/58| 84:198|....... [ AN FT B A 2 6.8 5 [ S A 68.4 { 0,093 L, 20.8 108 10.2
(7.2 | @5) |
STATION NO. 64 — LAKE PANACHE
5 |Aug, 3/58| 84:183 I,”.,,... P 3.1 1 7.0 10 | O ] A 59,2 | 0,081 |.........] 36.4 74.9 7.0
(6.8) {(20)
STATION NO. 65 — LILY LAKE*
6 |sept. 30759 1881215 |l ..... le2 |...... | 4 |6.7 | o |4 ’ ........ b Lo Lo Lol I ..... L osa | s
* At tap of C,P.Ry. system in village.
STATION NO, 66 - AUX SABLES RIVER
7 |Aug. 5/58 | 84:185 | 224 173 76 2.8 0.9 | 7.2 15 10 Jo.oeeiibeenenns 36.0 | 0.049 21.7 18.0 40.4 3.8
_ (7.0) 1(35)
See also Table 111
STATION NO, 67 - SILVER LAKE*
8 {Aug. 3/58| 85:186 }....... RO ... 80 3.3 2 8.0 5 5 11 4.4 183 0.249 L........|] 36.4 296 32.4
(8.4)
* Sempled from shore,
STATION NO. 68 -~ ICE LAKE *
9 |Aug, 4/58 | 84:185 |........ [ -] 5.3 2 8.1 10 [ PN PR 206 0.280 .. 4.4 335 37.6
(8.5) |U15) '
* sampled from shore
STATION NO, 69 — KAGAWONG LAKE*
10 JAug, 4/58 | 84:185 {...covvi)ivinna ] 75 |3.3 1 8.2 5 0 .......J 171 0,232 .}.oouu.allf 372 285 34.1
(8.5) | (8) 1
* Sampled from a wharf .
- STATION NO, 70 — KAGAWONG RIVER
Water Level ! ' ‘
11| July 24/57 | 42:83 ’:.,................ 69 ‘ 3.2 {3 (.7,.2) 3 0.3 [.viiiiieienis] 168 0228 |o.vunnns 34.8 283 33.0
12 | Aug, No sampletakesn '
13 | Sept. No sample taken
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TABLEIl - (Continued)

Chemical Analyses of Surface Watersin the Upper Great Lakes Drainage Basin
(In parts per million)

0
Iron Hardness &
(Fe) Alkalis as CaCOy 1 g [ -
v o B [ Noa- g @ & =
g T o g S. 8 & % @ o | @ H ] car- |Total 0 g -2 9 No,
I > a “ B @ a a o bR e Y = 2 = o « =
[ 3 8 4 8 @ 8 8 2 5 < ] & o'y & | g [bonate o 0 =
8 | E |8 | & E |8 lels |8 |g(€|E |5 2188 (8318 |¢8 g |5 | 2]3
S E (A E (28 88|58 |88 & |4 (5] |38|4% |2 515 |5|3
(Mg) (Mn) | (A]) | (Cu) | (Zn)| (Na) | (K) |[(NK)|(COy)| (HCO,)| (SO,) [(CD[(F) | (NOy) | (Si0;) | (PO, |(B)
at outlet near COPPER CLIFF
25.2 l 0.03 I0.0SI 0.74 l 0,65 | 1.85 | 0,10 |69.0 I 14.8} .I 0.0' 3.0 l 432 |37.9I O.SI 6.0 ‘ 11 l 0.04‘....1 318 I 320 1692 ] 30 I ~3.8| 13 | 1
Nickel (Ni) - 4.7 ppm -  Chromium (Cr) - Oppm
near NAUGHTON
23.6 |eeanns 0,12 | 0.65 { 0,15]0,07 | 0,30|72,0 [13.0 |.....J 0.0t 0.0t| 389 43.8‘ 0.4‘ 6.0 B6 |ovveretennad 273 273 628 34 evafaraed 2
©) (2.4)
T Mineral acidity (CaCO,) — 12.4 ppm
aear SUDBURY
2.0 Ll 001 | 0.46 | 0.18 Io.97 ‘0.10' 1.0 l 0.7 | 0.05 o.oT| o.oT[ 29.2] 0.3, o.ol 0.1 l 3.2 l.l.l 23.9[ 23.9 l 444 l 7.1] ..... [ ! 3
1 Mineral acidity (CaCO;) ~ 5.6ppm
near SUDBURY
3.3 [hveves.| Tracg 0,00 | 0.00 [ Trace| 0,05 | 2.2 0.9 | 0,05 0.0 8.2 32,1} 2.5| 0.0| 1.0 34 .o fendd 32.3) 39.0 | 59.7 11 ~-2.8]| 12 4
(33.2)
at LAKE PANACHE
24 (..., .| 0,00 | 0,01 | 0.01 {0.00 |0.10 ] 1.4 0.7 | 0.05 | 0,0 6.1 22.4| 0.7 0.0' 0.6 16 hevavi]oondd 22,31 27.3 | 399 9.7| -2,7] 12 5
(32.1)
aear WEBBWOOD
10| 3.50 [1.52 | Teace] 0.03 [0.00 Joa0 | 12 {08 [ 03 [0 [ 139 [ 73] o[ 00] 08 | 40 |00 [....] o05] 1] 27.2] 14 [-50]13 |6
above MASSEY — Drainage area 524 square miles
L3 L., .« 0.02 | 0.00 | 0.00 {0.00 }0.05 1.3 0.4 {0.1 0.0 9.5 6,91 0.5]| 0.0 0.6 63 ool 7.0’ 14.8 | 24.9] 16 -2.6 | 12 7
17.1)
near SHESHEGWANING, MANITOULIN ISLAND
19.3 | 0,03 |Trace| 0.0¢ | 0.06 {Trace {0.05 | 1.3 0.6 | 0.1 0.0 | 175 15.7| 1.4| 0.0 15 7.2 vessodaved 16.8| 160 166 L7|+0.37] 74 | 8
(167)
near GORE BAY, MANITQULIN ISLAND 4
20,2 |..... .ITIBCE 0.00 | 0.04 |0.00 |0.00 1.7 0.7 | 0.1 0.0 | 166 36.8} 3.3 0.0 2.0 4.4 RIS [ 40,6 | 177. 189 20 (¥4 | 7.3 | 9
0) [(153)
oear KAGAWONG, MANITOULIN ISLAND
15.8 | ...... 0.00 | 0.00 § 0.03 [0.00 |0.00 ) 1.1 0.8 | 0.1 0.0 | 146 26.9| 2.6|0.0 1.0 24 |..oooodeeand 30,24 150 157 1.6 |+04 | 7.4 | 10
| {(135) | 67 |(154)
at KAGAWONG, MANITOULIN ISLAND
15.5 |oeuens 0.02 | 0,00| 0.09 [.....{.... .| 0.9 0.7 |.....] 0,0] 145 26.9 | 2.8] 0.2 0.6 16 ..o )i, 12,7 | 146 153 1.3 0 |78 11
(0) | (149) (23.4) (145)
12
| 13
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TABLE 1I

— (continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on eva&)oration
Stream discharge - Suspended dried at 105°C,
(Second-feet) g ° matter (Dissolved solids) »
B 2 f§fa T Loss Spegmtc
2 . ) on conduct-
No.| Date E‘ On, Monthly Water §% 5 g N Dried | Ignited —_ ;’:rs Tons igni- ance g
of o sampling mean temp- | E 4| PH & at at PMe [ e per rion K % 108 2
collection @ date e eratirel 97 | 8.9 g 3 105°¢C.| 550°C, foot day at at ]
[} o a - El o o
: g5 58 g 4 550°C. | 25°c. ¥
(Hazen)
(Days) ©F.) (CO,) (Units) | (Units) (Ca)
STATION NO. 70 — KAGAWONG RIVER
T
Water L evel
1| Oct. 7/57 4:15 195.75 [....... .57 3.1 2 8.1 10 0.8 |aveeeeifeneann, 184 0.250 Vs 33.6 283 33.7
2| Nov, 7 6:15 195,55 {...... o] 44 veeren] 1 8.2 5 1} R S PRI N TTTTERTRY R 288 34.9
3| Dec. No sample taken
4{ Jan. 9/58 | 17:18 197.15 35 4.3 2 8.2 15 0.3 294 35.8
5| Feb. 7 17:45 197.10 33 R | 8,3 10 0 300 36.9
6| Mar, 7 10:40 196.85 33 t...... 1 8.3 10 0.4 304 37.1
7| Apr. 7 11:35 196.5 34 6.3 1 8.3 10 0.4 285 35.2
8| May 7 21:29 197.18 47 {...... 1 8.3 10 0.4 277 33.8
9| June 6 14:26 | 196.5 55 feeen.s 1,5 | 8.2 5 0 294 36.0
10| July 7 21:49 196,35 {........{ 63 3.2 2 8.0 5 0.8 280 36,0
11} Aug. No sample tnken
12| Sept. 8 16:128 | 195.0 cerae 64 L...... 2 8.0 10 (15> AR PRI PR P PR D 273 31,7
13| Sept.29 18:117 | 195.3 {........ 56 L...... 2 8.1 5 0 S [ I P 277 31.6
T Collector’s report of river level in feet,
STATION NO. 71 — MINDEMOYA L AKE*
14| Aug, 4/58 | 84:185 L........]vevvuend| 79 2.9 1.5 . 5 0.9 fveveerifioiaaad]| 220 0,299} ..iiuin 67.6 335 38.2
(8.5)| (10)
* Sampled from shore
STATION NO, 72 - MINDEMOYA LAKE
15]July23/57| 43:84 l|l72 l 3.0 |4. |77| 0 | s | s0 | 4.8 l 207 Io.zsz' ....... IEY l 33 | 315
STATION NO. 73 — MANITOU LAKE
16| July 23/57 {..... TS PR I 2.8 (2 (g.l) 3 0.3 L..ee... R 164 0223 F........ 37.3 269 32,0
.3
17| Aug. 4/58 | 85185 {........ ........]1 73 1.7 1 8. 5 0 ...l .o d 162 0220 ,,....... 38.4 266 32.1
@.5)| (5)
STATION NO, 74 ~ DUNLOP LAKE
18] Sept,24/59 |186:197 |........0........ 70 |...... 3 6.5 0 1} PP P U O P TP A 32.9 3.9
6.7)
STATION NO. 75 — CREEX
19| sept.29/59 [1831203 [........]......... fos |dos [sel 0 [« [ do T 1 T 1. T 178
STATION NO, 76 ~ QUIRKE LAKE*
20 | Sept.25/59 [185:196 [ vvvvvesenraerudl 70 vereeed 3 X 0 0.4 PRI PR CEY CRRTRERIN TP AP DRI B2 Y] 28.9
(6.4) i
* From plant taj
See also Table ITI
STATION NO. 77 — QUIRKE LAKE*
|
21 o : e I TR
Sept.29/59 I183203| | ..lGB .|3 |6.4 I s l 2 | ..... lllll ..... l 281 |33.9
* From plant tap
STATION NO. 78 —~ PECORS LAKE
2| juetssss | 714 |, oo |
June13/56 7:14 | ...... |7-2 ceevendieen P PPN NN PRI i PR R || 49.7 I 6.7
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

“
Iron Hardness §
(Fe) Alkalis asCaCO, | 2 § | 3 »
Q o § :§ 2 ":
o 3 u o i 2 Noa- a o g -
?., 4 8 g " g 2 ] 3 g gy " 'E | _car-  |Total .?. g 2 g No,
o - ] 8 = £ E 0 ] 8 = = B | R 8 i & g |bonate ° v g3
81l &8 | a5 |g|lel|e)8 |e (2588 [23|28 |8 g8 |y | 5%
sl a(sl=<|[8|qls|a|&|6|a [a|0|=]|& |B&|R |a a8 1d&|a
(Mg) n) | (AD | (Cw) | (Zn) | (Na) | (K) |NHY {(COy| (HCOR |50y |cl) [(F) [(Noy) | (si0y)] (PO, | (B)
at KAGAWONG, MANITOULIN ISLAND (concluded)
156 |..... 0.00 | 0.00| 0.04{......[....] 09 |08 |..... 0.0 1147 {272 3.4 (00 |03 | 3.0 |.....loo] 227 {48 [157 | 13 [+02| 7.7 |1
156 [ 412 | oo [0 o0 | 152 | 276 |36 |... 01 | 36 [aail. 260 | 151 |162 | 1.7 |+0.4] 7.4 | 2
3
15.8 |.....] 0.01 | .0.00] 0.02 | 0.00 | 0.00 [ 0.9 | 0.8 [ 0.0 0.0 152 | 276 3.3 Jo.0 |01 | 08 |...... 0.00| 203 | 154 160 | 1.2|+0.4| 7.4 %
16,0 | o) v 22 {07 |00 oo 155 | 28933 )....[04 | 21 ...] 307|158 [166 | 1.6|+05| 7.3 |5
165 |..... RO DORS il 12 fes | o oo f1se 201 (31 )... 01 | 25 ] 310 |0 [168 | 1.6)+05| 736
15.3 ..., Trace | 0,00 0.11 | 0.00 | 0.00] 2.0 | 0.8 |...... 0.0 | 147 | 257 |35 00|02 | 18 ] 208 151 {1s6 | n4|+05) 737
s |t vend 000 Ll 0.9 | o7 ... 00 | 144 | 248 [2.7 |... 04 [ 23 0.00| 27.0 (135 151 | 1.3 ]+0.4| 7.5 |8
15.3 |o-on. IUDURE PURON RODREN IR DR 0.9 |07 |...... 0.0 | 151 | 238 |20 [ od | 15 |eeiid.] 287|153 |156 | 13| +04| 7.4 9
157 ... .. 0.00 | '0.00 | 0.00 | 0.00 000 1.1 | 0.7 | 0.057] 0.0 [ 151 | 25.7 3.5 [0.0 | 0.4 | 2.7 L] 309 (158 160 | 15 [+0.2| 76 | 10
11
155 oo dovec oo bbb oo 107 | 00500 [ 134 |27 [44 || o8 | 3 [......]o00f 33.0 [143 (151 } 13| 0.0 8.0 12
1.0 [ 1o |07 [0 oo | 133 | 290 |66 |..... 0.1 | 31 f.o.... o] 352|145 155 | 1s5|+0.2| 7713
near WEST BAY, MANITOULIN ISLAND
19,7 |o.... 0.00 | 0.00] 0.04| 0.00 | 0.00| 1.4 | 0.9 | 01 } 00 | 163.2| 388 [3.6|0.0 ] 0.8 | 3.8 |......}.... 42,4176 |188 | 1.7] +0.4| 7.4 | 14
(20.2)] (93) (63) |(176)
at outlet, MANITOULIN ISLAND
17.3 I.....]Tmcel o.ool 0.04 |I| L1 | 0.9 l....llozo | 158 l 35.7 |3.4 ]&o I Lo I 3.6 | l| 35.3 |165 ]178 1.4[-0.1] 7.9| 15
atoutlet, MANITOULIN ISLAND
150 |..... Trace | 0.00| 0.07 |'Trace] 0.00] 09 [ 0.7 { 0.0 |0.0 | 140 | 233 |37 |00f 0.4 | 3.0 |......].... 243 (139 |18 | 14| 03| 25| 16
146 |..... 0.00 | 0.00| 0.04 | 000|005 |11 |07 |01 |00 |137 | 232 (31 |00]06 | 3.6 .. 27,5 | 140|147 | 17| +0.4| 7.4 | 17
(143)
near ELLIOT LAKE
0.6 | 0.04 | 0.00 | 0.00 | Trace| 0.00 | 0.00 |0.8 | 0.5 | 0.0 |00 | 68| 6.8 [0.2]0.0 |01 | 1.5 |00 65| 121 178112 | ~27}12 |18
)] (6.1)
inflow to QUIRKE LAKE
16.3 ]o.5z| 0.07 [o.solo.u | o.oolo.o5 |27.5 |29.5 |o.2 Io.o—[ 2.2|495 lzs.z J....ln I 4.4 Io.o l] 505 iso7 |852 | 9.8| —3.3T12 |19
aear the STANROCK URANIUM MINE, ELLIOT LAKE
3.5 o.13|o.17 0.10t] 0.00 |Trace [ 0.05 |6.2 | 3.9 |00 0.0 | 7] 772 [79 Joo |60 | 3.2 |.....d] 79.7) sssfuar a3 | -26]12 |20
© | 68
1 Total
at the CONSOLIDATED DENISON MINE, ELLIOT LAKE
3.4 | 0.25 | 012 [ 0.124] 0.00 [rrace [ 0.00 [6.6 [ 46 [0.2 [0.0 [ aa[ 907 [89 [oas] o6 [ 2.4 Joo [...| osof or6l1ss {12 [29]iz [
1 Total
aear ALGOM-NORDIC MINE, ELLIOT LAKE
0.7 'IIIW" 13 lo.4 [.....lo.o | 16.5 l 7.8 I{{llll 6.1] 19.6[.....,.....' -2.zr12 l 2
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TABLE II -~ (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge - Suspended dried at 105°C.
(Second-feet) @ o matter (Dissolved solids)
:§ g E ~ Laoss Specific
Date E On Monthty | Water 8 « ;5 E < Dried (Ignited T‘:’;S Toas io:i. co::::t'
No. of " sampling n? a Y| temp- v e o .5 pH H at at P.P.M. :crc- per tigon K X 10° g
collection 3 date ea erature i 5 8o %' E 105°C. [ 550°C. £ day 2
g Bl 8T 3 5 oot S0 3 <
@ x| 62 i) & sso°c. | 25%c. | @
(Hazen)
(Days) (°F.) (COy) (Units) | (Units) (Ca)
STATION NO, 78 - PECORS LAKE
1| Aug. 13/52 ...... R P PN 4 720 5 2 Trace l.ovieeuns 35 0,048 |....eidkennn P ereeeadl 5.6
210cte. Loiiiiiidiveiieenadencens = 6.5 2 7.1110 PP AN P PP Y P, I SETTRTRE PSPPI o 519 6.6
3 | Sept. 25/59{ 185:196 }vevvunradferneandd 70 |Ll.... J] 2.5 |68] 0 ) P I [P A vena] 225 26.6
(6.6}
1 Analysis by Alchem Ltd., Burlington, Ont.
STATION NO. 79 — SERPENT (KENNEBEC) RIVER*
41Aug, 5/54} 11:12 L....ovevfoenneedt 65 |onnenns .| 2 7.0| 10 RPN PO I vevesss) 30,8 10,042 ........ 12.4 32.1 3.8
5 |Aug. 6/58] 85:184 |.........fo...ii 76 3.5 2 67115 ) N R Hr vess) 382 §0,052 |........ 20.2 44.5 6.4
(7.2)(20)
6 {Sept. 29/59} 188:216 }.....veveulnenan sl 66 |.oilll. 4 66) 0 0.8 [iiiiiiideiiiiiaiboinas S P ool 94,6 10.0
* Sampled at highway No, 17 bridge.
See alsn Station No. 170, page 66
STATION NO. 80 — HORNE LAKE
7‘Sept.29/59| 188:216l..........| ....... | 64 l ..... I 3 |7.3|10 l 4 l ....... ‘ ll ....... l ........ ] ....... l 242 |20.6
STATION NO, 81 — ELLIOT LAKE
8| Aug. 14/58] 86:193 |..evvenodieii ], J4 3.4 1.5 |7.0]10 ) R veevl} 8L2 010 (..... oo 228 98.7 10.2
(25)
9 |Sept. 25/59{ 185:196 .. ..0un ™ edierenddd 67 [aaalil. 2 0] 5 ) S N TYTTTTY! YT N S eeoof 142 14.4
(6.6)
See also Table 1y
STATION NO. 82 - WESTNER LAKE*
10 |Sept, 25/59] 185:196 f.covviurederenens 70 [eeeenan 2 701 0 2 T R secsadens YT FERTETEY ITITERIEY 267 30.3
(7.3)X35)
* From Stanleigh Mine plant tap
STATION NO. 83 -~ STROUTH LAKE
11 Sepl.25/59] 185:196 |vevvnenendovnnnd 65 Joeeviod 1.5 163 {10 0.8 T O O N - 1Y 2.5
(6.4)[35)
STATION NO. 84 — DEPOT LAKE*
12 | Sept, 25/59| 187:207 |, ..... R R veveneed 3 ' 5 0.4 Loooiiodiiiiiidiiandeaa efiereeendiiiaiend 202 22,7
(6.4)
* Sampled at lake outlet frnm highway No, 108 bridge
See also Statinn No, 171, page 66
STATION NO. 85 — RYAN LAKE
13 | Sept, 25/59| 187:196 ’ 63 loveeannd 2 70| 0 0.8 PO A N PN devereenaad| 48.7 5.6
! (6.2)
STATION NO, 86 —~ LAUZON LAKE*
14| Aug, 5/54] 11:12 |Normalt [.......J 65 [..... . 10 36.2 10,049 L.......| 14.8 39.4 3.8
15| Mar, 5/55] 13:18 | Normal |...... . 33 4.6 15 ] 38.0 |0.052 L.......| 20.0 45.1 4.5
16 | Mar, 20 5:18 | Normal |.. -1 R I 10 0 33.2 | 0.045 13.6 42.8 4.0
17 | Sept. 16/55 5:19 foveeeiniafeannn. d4 73 e dennn 69110 0 O N ceennensd] 427 .

* At miae tap prior to miaing
1 Collector’s estimate of stream discharge
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great IL.akes Drainage Basin
(In parts per million)

Iron Hardness ‘2
(Fe) Alkalis as CaCO; H g ¥ “
e T F AR
§ b a g g « 8 <) g K] Non- H @ a 8
K] = g i o & & 3 § _§ g g |3 ° |l 3 car- Total s g 8 | B [Ne
SRS B8 Bl | ElE|E ] R 2 E e & el 213
Sl eja 2|2 S8 |8 |& |2 |8 | & |F|S|a|E|RBE& |8 dlaldi|a
(Mg) (Mn) | (A) | (Cu) |(Zn) | (Na) | (K) |(NH,) [(CO;) [(HCO,)|(SO,) ((C]) | (F) | (NO)|(SiO;) [(PO,)|(B)
near ALGOM - NORDIC MINE - (concluded)
1.0 (175 U AP AR (57251 I PSRN AR NI RN 0.2 0.0 19.5 54 | 2.4 Jeeand) 22 oiaiioddd 2 18 R PR EITY SR M §
1.1 {......|] 0.02} 0.00 | 0.01] 0.00]|0.00 | 0.6 0.3 011 0.0 16.1 8.0 | 0.1 L....] 32 2.3 Jovvea]onndd 7.8 21.0 30.2 | 8.7 |-2.3 |12 2
4.4 0.23| 0.00| 0.1¢"" 0,00{ 0.00 [ 0,00 | 5.2 2.6 0.0 0.0 10,2 {75.9 | 6.0 {00 | 1.0 3.0 | 0.0 |.....| 755 83.9 130 11 |-2.2 {11 3
| © | ©02
* total
near CUTLER
0.6 fouennn 0.0870.00{.....Lecviiifiseiid 06 0.3 |.oeenen 0.0 12.3 6.7 0.5 100 {04 1.4 |...... PP 1.9 12.0 20,5 | 9.5 -2.7 |12 4
0.3 |......] Tracg 0,00 | 0.01{ 0.00|0.05 | 0.8 0.3 0.1} 0.0 7.6 {10.1 0.3 10.0 { 0.6 L7 ooeviien s 11,0 17.2 24,3 [ 8.9} -3.0 |13 5
(0) 9.9 (1L7) (19.8)
2.0 0.07| Tracq 0.00 | 0.00| 0.00]0.00 | 2.6 1.2 0.1} 00 9.5 {27.8 3.8 0.0 |05 2.8 0.0 . 25.2 33.0 55.4 {14 =2.9 | 12 6
at ELLIOT LAKE
3.7 I 0.14' 0.011 0.10?'[ 0.0 l 0.00I 0.00 | 17.6 l 4.8 | 0.2 0.0 34.3 138.1 l 28.5‘ 0.0 ‘ 2.0 | 6.1 t 0.0 | . .| 37.9 66.0 l 138 l35 -1.4 { 10 7
T Total
at ELLIOT LAKE
1.6 |......] 0.03} 0.01 | 0.01] 0.07{ 0,00 [ 3.6 1.1 0.1} 0.0 9.8 |24.0 5.0} 0.0 § 1.5 2.1 IS (RN 24.0 32.0 54,1 120 -2.4 |11 8
0) (8.9)
2.4 0.07] 0.00| Trace{Trace 0.09]|0.10 | 6.1 1.9 0.0| 0.0 11.3 {34.6 9.4 0.0 | 0.8 2,5 0.0 ... 36.0 45.3 77.9 |22 -2.2 111 9
(0) (9.8)
near ELLIOT LAKE
5.8 0.37] 0.00{ 0,101 0.0 | 0.00( 0,00 | 7.0 3.8 0.0} 0.0 14,1 191.7 8.2 0.0 | 1.5 4.4 0.0 |..... ‘87.3 98.9 160 13 -1.8 | 11 10
1 total
near the STANLEIGH URANIUM MINE, ELLIOT LAKE
0.8 0.07 0-00‘ 0.021 0.0 0.00' 0.00 I 0.8 0.7 ‘ 0.0 | 0.0 2.0 7.7 l.0j0.0] 05 0.9 l 0.0 |... ..| 7.8 9.4 15.9]14 | -4.8 | 16 11
T total
near ELLIOT LAKE
4.0 0.05{ 0,00} 0.00|0,0 { 0.00f0.00 | 6.0 2.9 0.0 0.0 9.9 |65.0 6.4 1 0.1 § 2.5 1.6 0.0 |.....] 645 72.6 126 is ~2.4 | 12 12
(0) (9.8)
near ALGOM-NORDIC MINE. ELLIOT LAKE
1.1 0.10] 0.01f 0.02t[ 0.0 | 0,02} 0.00 | 0.8 0.6 l 03] 0.0 11,6 } 7.1 | 3.5 l 0.0} 0.0 {20 0.0 ..., .I 9.1 18.6 26.4| 8,3} -2.6]12 13
t total
at PRONTO URAN1UM MINES, near SPRAGGE
: 1.31..... 0,08 vocvdienedivnns [N . 0.5 .} 0.0 13.5 | 83 | 0.7).....] 0.2 L7 f..... qoeee 3.7 14.8 25.0) 9.5] 2.6 | 13 14
0.9......} 0.1] 0,00(0,17| 0,00{.,. 0.8 0S5 eivaan 0.0 8.4 8.8 1.0 | 0.15| Trace] 1.1 8.0 14.9 22,0(13 (-3.1{13 15
1.1 veend] 0,041 0.00]..... 0.8 0.6 o] 0.0 8.3 8.0 1.2 ] 0.05] 0.2 2,0 7.7 14.5 22,0(10 | -3.3 113 16
0.3 .o R 0,00} 1.0 o 0.0 ! X 7.5 L5 |.....} 0.2 1.7 | e 7.1 14.5 22,5113 |=2.9 } 13 17
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TABLE H — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) 4 v matter (Dissolved solids)
g é :-g,‘ Loss Spegiﬁc
Bl daad ] . . Tons on codduct~
No, Date g On_ Monthly Water i % ._‘a’ § 5 Dried | Ignited P per Tons igni- ance g
of sampling temp- g g | pH 3 at at .P.M, acre- per tion K x 10° 3
collection @ date mean  lerature) ?0 0] El 9 105°C.| 550°C. ! day at ¢ K
g 2lad ) E oot at ) at -
& & 182 S { a sso°c. | 2s°c. | &
(Hazen)
(Days) °F.) (CO,)| (Units)| (Units)| (Ca)
STATION NO. 86 — LAUZON LAKE*
110ct. 9/55 6:13 |..... veidennn ) 72 9.4 2 6,7 5 0 50.4 15.2 65.3 6.7
2|Nov. | .eeeeaidenes PP PR N P 19 5.0 5 2 essess craeaan . 95.2 9.2
s
3| Sept.29/5971183:203 {...uvuuaderanriiadonnin s 3 64| 0 0.8 }....... [P RIS PO PPN e 459 38.6
* At mine tap prior to mining
** At mine mill wp
STATION NO. 87 — LAUZON LAKE *
4|Auvg. G6/581 85:184 [........ ........ 0 76 1.7 1 6.8 5 [ A PR 58.8 0,080 |...... Lo 132 69.7 6.7
(7.5) |(15)
5|Sept, 25/59 | 187:207 {........ [P (-7 A PR 2 68 | 0 2 TR P FR Y P I 96.7 9.3
(6.5)
* Sampled from highway No. 17 bridge
STATION NO, 88 — MATINENDA LAKE*
6|Aug. 6/58| 92:184 |.vvuviiernanaa | 73 2.3 0.7 (g.l) 5 0 beveeiaideiinn.o] 44,0 0,060 }........,| 13.2 35.2 3.5
.7
* From wharf
STATION NO. 89 — BLIND RIVER
7| Sept,25/59| 187:207 | ..oveiiifirinsnna | 66 cenaad 2 7.1 5 ) PN R PP [ A 51.9 5.6
(7.2)
S Iso Station No. 172 66
e¢ also Station To. 114, pase STATION NO. 90 — BURYING LAKE®
8|Aug, 8/58| 90:187 |...... O 65 3.6 3 7.7 |25 2 laieiaes R 113 0154 {........ 18,8 146 22.8
(7.8) |(50)
* Sampled at highway No, 129 bridge
STATION NO. 91 — WENEBEGON RIVER
9|Aug. 8/59| 90:187 [......... Loooovs. |68 5.9 2 7.7 | 30. 0.8 }|..... [ AP 80.8 0,110 {........{ 18.0 98.7 13.8
(7.7) {t45)
* Sampled at bridge on road to Peshu Lake
STATION NO. 92 — ROCKY ISLAND LAKE*
Water Levelt
10 {Oct. 10/57 | 11:18 | 1,334.7 |.vvven..| 57 8.4 2 73 | 40 0.9 fieeninnns b ereenas] 42,8 0,058 1.ouvun.. 26.4 43.6 6.3
11{Jaa, 9/58| 21:35 1,336.4 feevienn. 35 8.3 1 7.3 |30 0.7 foovnannn bevvsel]| 45.2 0.061 }........ 18.8 44.0 5.1
12 {Apr. 10/58{ 15:32 11,3024 }........]38 75 13 6.9 135 1 pereeeniireanaaat 504 0,069 }eeevvanad 21,2 50.5 5.9
13 |July 16/58) 30:40 |1,320.2 }........|67 cevend] 2 7.1 140 0 R AR RN RN T TRT EERR T EERTTRRTY: [P B L ' 5.0
* Sampled at outlet dam
1 Collector's report of lake level in feet
STATION NO. 93 — WENEBEGON (MISSISSAGI) RIVER*
14 |Aug. 7/58 | 91:88 |...... Y 73 6.7 0.6 8.1 |25 0 [ A Y (X 0.103 |.........] 364 96.2 13.3
(7.9) {(55)

* Sampled at highway No. 129 biidge-

STATION NO. 94 ~ MISSISSAGI RIVER at GRAND FALLS DAM

15
16

2,160t
1,560

Oct, 8/57| 9:14

1,730t 58 6.4
Nov, 6:15

1,680 47

75125
7.3 | 35

08 l‘lszs ‘o.on"_aos le.s ] 65.4

1 ) 8.2
veenss| 2 . 0.4 57.8 6.9
1 Discharge tccotds at the George Rayner plant, Ontario Hydro Electric Power Commission; Lat, 46°26' 05", Loog. 83°23! 05v, Drainage area 2,700 square miles
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TABLEI - (Continued)

Chemical Analyses of Surface Waters in the Upper Great L.akes Drainage Basin

(In parts per million)

0
ron Hardness H
(Fe) Alkalis as CaCO;, 5 g8 % w
y 3 . FRERERE
° o %] o on- a ] o -
8 B @ § k| g g g g o |y g ki car- |Total | © g L e |
I SO - I S - g 1% sl d 18 |5 |21 ¢ (g5 |5 |g [vonae s 18| |=
& | S8 [ |§ | &g |8 |8 gle |8 |8 )85 8 (858 |¢g ' RERE:
$ 188 2 |= 6 |8 |8 |~ <156 & G |O|E|l 8 |38 |a& |a &5 |a |86
(Mg) (Mn) |(Al) | (Cu) [(Zn) |(Na) | (K) [|(NH;)|(CO,)}{(HCO,)[(80,) ((Cl) | (F) | (NO,) | (8i0,) |(PO,) | (B)
at PRONTO URANIUM MINES, near SPRAGGE - (concluded)
14 ..., 0.04 | 0,00 [ 0,15 | 0.00 | 0.00}] 13 0.7 { 0.0 0,0 5.2 20.1 1.3 10,05 1.2 L 1 S R 18,2 22,5 | 37.4| 10 -0.5110
1.9 [......[.0,07 {.....] 0,34 0,01 { 0.00] 1.2 0.9 100 0.0 1.2 34.0 |1.4 |....{ 0.8 22 fieeeedfienas 29.8 30.8 1 52.,6) 7.1}{-54(16 :
18.2 | 0.31| 0.11 | 0,07t Trace| 0.00 | 0.00|16.6 4.4 | 0.0 0,0 5.6 |167 26.9| 0.1 03 2.9 0.0 {.... 166 170 278 17 ~-2.7112 :
T Total .
near ALGOMA (Mills)
1.8 |......\Trace | 0.00] 0,03 | 0.00 | 0.05} 1.7 | 0,7 | 0.05 | 0,0 5.7 | 18.7 | L.8[(0.0 | 0.6 1.6 (S 19.4 (24.1) 36.4( 13 1-3.0(13 4
23,5
2.3 | 0,08 | 0.00 | 0.00 | 0,00] 0.00 | 0.00| 3.3 1.1 }0.0 0.0 7.3 24.9 | 5.1] 0.1 0.3 2.6 0.0 {.. 26.3 32,3 | 52.6| 17 -2,8|12 5
(0) (8.5)
at outlet, near BLIND RIVER
0.9 {.....}Trace | 0.00 {0.02 | 0,00 | 0,00} 1.1 0.3 |01 0.0 6,1 8.3 | 0.5{0.0 0.4 40 Lo 7. 12.4 | 22.0( 16 ~-3.0113 6
0) (8.3) (7.1) | (13.9)
at BLIND RIVER
1.5 | 0.14 | 0.00 | 0,00 { 0,00 0.00 | 0.00} 1.4 05 {00 0.0 15.0 8.1 | 1.1}0.1 0.3 3.0 0.0 }....| 7.9 20,2 | 29.0013 -2.4112 7
north of AUBREY FALLS
4.2 | 0.33 | 0,02 | 0,00 [0,00] 0,00 [0,05 1.2 | 0.6 |01 |0.0 83.1 4.9 |1 0.7]0.0 | 1.0 86 |ieeins 8 1.0 69,2 | 85.0| 3.4 (-0.5) 87| 8
(64.2)
cear . AUBREY FALLS
3.6 |......[0.01 [0.,00|000]|0.001{0.00] 121 [05 |0.2 [0.0 |s516 6.6 |0.8{0.0 | 0.6 5.3 venndieensl 6.9 49.2 | 57.7| 46 |-1.0}f 9.7 9
©) |(50.5) (10) | (51.4)
near AUBREY FALLS
L9 {...... 0.02 10,00 {0,00 | 0,00 |0,00] 0.9 | 0.5 j0.0 [0.0 |206 74 |0.7]0,0 | 1.0 3.2 T AN 6.6 23,5 }32.1] 7.5 |-2.1]12 10
1.4 |......[0.07 |0.00 {000 | 0.00(0,00] 0.8 0.5 0.1 0.0 14.0 7.9 10.6(0.0 jTrace [3.0 |{.....]0.00 7.0 18,5 | 26.4 | 8.2 |-2.4 |12 11
1.8 L.....;0,06 [0,00 (0,02 | 0.00 [0.00] 1.1 0.5 |0.1 0.0 16.2 8.0 |0.6]..... 0.5 38 L..... 0.00 8.8 22,1 | 30,3 | 9.4 |-2,7 |12 12
L6 |......{0.03 |0,00 [0.,00{ 0,00 j0.00 | 1.1 [0.4 [o0.15 [0.0 [14.9 7.6 [0.60.0 }o0.2 26 t..... voeed| 6.9 19.1 | 26.4 11 |-~2.4]12 13
below AUBREY FALLS
3.2 ' veael 0,01 | 0.00 10.00 | 0,00 [0.00 | 1,2 |04 {0.1 |0.0 48.3 6.8 | 1.0J0.0 |1.0 56 Leawdbeennd] 67 463 [ 563 53 |-0.6] 9.3 | 14
(49.2)
near THESSALON
2.0 I ees .I0.0S ] 0.00 [0,00 | 0.00 |0.00] 0.9 0.5 0.0 |0.0 27,1 7.3 ] 0.8/0,0 | 0.2 3.8 fioieideennn 6.5 | 28,7 | 37,1} 6.2 [-1.6{ 11 ]
20 Lo o] 12 o [0.05 |00 23.6 80| 0.7]....] 0.3 35 eevniidinans 6.0 | 254 | 34.9( 9.0 | -1.9] 11 )
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TABLE I — (Continued)

Chemical Analyses of Surface Waters in the Upper Great I.akes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge - Suspended dried at 105°C,
(Second-feet) g ° matter (Dissolved solids)
2 3 ’;A Loss | Specific
-8 ag | BY . . Tons on conduct-
No. Date ‘g On. Monthly Water| g % ._5 ¥ > Dried | Ignited PPM per Tons igni- ance 5
of sampling temp- | o a3 | PH b at at T acre- per tion K % 10° =]
collection % date mean  lerature] %i ] ) 3 105°C.| 550°C. foot day at at K
0 ] < 8 o
H &7 |88 S| & sso°c. | 25°c. | O
(Hazen)]
(Days) °F.) (CO,)| (Units) | (Units) (Ca)
STATION NO, 94 - MISSISSAGI RIVER
1| Dec. 10/57 | 30:38 | 1,7301 | 1,580% 34 cevs 0.6 1 7.4 30 03 [eoveviadoinii i oean A P 60.6 7.5
2| Jan, 10/58 | 20:34 2,280 2,390 33 7.6 13 7.2 30 0.3 64.6 8.4
3| Feb, 11 16:41 2,960 2,950 34 [...... 1 7.4 35 0.4 56.1 6.7
4 Mar, 11 644 | 2,960 2,950 33 ceeaa]l 7.4 | 40 0.3 56.8 6.5
5| Apr. 8 14:34 | 2,540 2,600 35 72 |4 7.2 1 35 0.4 57.1 6.8
6| May 13 17:23 | 2,970 2,410 50 L.....0)2 7.2 | 40 0.4 56.5 7.0
7| June 10 17:30 2,050 1,690 48 vesesafl 7.4 30 0 R SRR R TR LT R TUmus P vesdecsasnneny 60.4 7.5
8| July 8 20:48 1,600 1,370 64 B 1 7.5 30 0.7 59.8 7.9
9t Aug, 12 21:41 1,010 672 74 cereeed 3 7.1 25 0. 69.5 8.5
10| Sept. 9 15:127 711 525 67 l...... 2 7.3 | 20 0.8 70.2 9.0
T Dischatge records at the George Rayner plant, Ontario Hydro Electric Power Commission, Lat, 46°26' 05", Long, 83°23' 05", Drainage area 2,700 square miles
STATION NO. 95 ~ MISSISSAGI RIVER*
11{ July 25/57 | 53:82 2,540t 3,890F 69 7.6 2 7.2 35 I |.... P PRI 54.0 0.073 367 18.4 62.3 7.9
(7.1) | (65)
12| Aug, 8/58 | 90:187 | 1,340 672 69 5.4 0.9 7.7 25 08 |..... i R 62.4 0.085 | 226 22,4 67.5 8.5
(7.4) | (35)
* Sampled at Wighway No, 129 bridge.
T Discharge records at Rayner Generating Station - See Station No, 94
STATION NO, 96 —~ MISSISSAGI RIVER*
13} Aug. 14/58 | 86:193 | 1,060t 672 70 6.4 |2 (;.g) 25 10 16 13 68,8 | 0.094 | 195 20.4 66.1 8.3
14| Sept. 28/59 | 190:218 | 1,600 515 66 ... {4 7.1 ] 25 2 (RETN SITTEIRTS IRTTTINT] TETRETY [TURTTTTS MO 77.8 9.1
(7.9)
15|May 7/62 | 45:49 | 9,490 6,530 45 5.6 |4 6.7 | 30 6 11 6.4 44.4 0.060 (1,127 23.6 45.1 4.5
1 Dischatge records at Rayner Generating Station- see Station No. 94, also Station No. 173, page 66
* Sampled at bridge on road to Dean Lake,
STATION NO. 97 — RAPID RIVER*
16| Aug. 7/SBI 91:180 I..|l 73 |5.2 ll.S I7.6| 20 I 0 Il.l 77.6 I0.106 |.[ 37.6 | 84,5 lll.é

* Sampled near mouth at highway No, 129 bridge

STATION NO, 98 ~ JOBAMMAGEESHIG LAKE

17 {Aug, 8/59 | 90:187 |.vvvvvdfivevennna} 75 2,3 |2 3 5 0 Y 28.4 0.039 1........] 10,4 36.1 3.2
(7.9) | (15)
STATION NO, 99 ~ LITTLE WHITE RIVER
18| Oct. 9/57 8:13 190 343 57 4.0 1 7.5 20 0.9 vevevosddicnnnane 56.4 0.077 29.0 1. 6.6
19| Nov, 11 2:21 600 960 40 PP B § 7.2 | 35 2, . .. PR A .?... .. (Sil.g 545
g(ll JDec. 3/58 21{:21 734 1,010 31 cenend] 2 7.0 | 25 0.9 |.. FETTTEY AT ver e 49.2 5.5
an, 135 992 757 33 5.3 (2 7.0 { 25 0.6 |. I 2 X 147 B
22 |Feb, No sample taken 362 % 0075 176 49:3 >3
23 |Mar, 17 17:45 344 389 35 e 4 6.9 | 15 2 P PRI cevesees 59.8 | 6.4
24 |Apr. 10 15:40 1,000 1,310 ceeees]| 5.0 2 7.0 20 2 46.8 0.064 | 127 10, 46.3 5.1
25 |May 10 5:18 1,200 1,110 45 {...... L5 7.1 20 1 . cvrrvesshecses eveiiiibiiieenan 45,2 4.8
26 |June 9 16:23 273 317 61  |..... |2 7.2 20 1 . PR R e ceaerons S84 | 6.6
27 |July 11 27:45 890 590 62 3.8 1 7.3 | 20 0.8 . 44,0 0.060 | 106 14.8 50,6 | 6.0
28 Aug. 7 91:183 263 218 71 3.4 0.8 7.6 15 0.8 PRSP AN veesss| 48,4 0.066 34.4 15.6 59.0 7.1
(7.3) | (25
29 {Aug, 11 22:38 222 218 70 B 7.0) (15) 0 P AP PR YT . 58.8 6.9
30 |Sept, 10 14:126 263 193 67 ceveas|2 7.2 15 [ PR PRI PN S eree . 58.3 | 6.8
STATION NO, 100 — WAKWEKOBI (BIG BASSWOOD) LAKE*
31 |Aug. 14/58 | 85:193 1. .vvueuhoerensnihonn. ] 1.2 1 7.0 5 0 eeeaes deveeesso} 53.6 0.073 |. 30.8 2.0 0
.7 |5 | 0

* Sampled from wharf at Melwell Lodge
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Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

TABLE]I — (Continued)

(In parts per million)

Iron Hardness ‘E
(Fe) Alkalis as CaCOy 3 g b W
— —0| & o < o
() EA g Kl =4
g 9 ] 5 o H B e Non- g |8 - | 4
8 3 a g 3| s H g e | el g g | s car- [Total | © 2 £ | B |No
AR SR - - A O T 12 18 (8|2 [ (R|F| 8| gg|& |g |bonne L8| E| S
8 |28 | g8 |8 lg |58 |88 |5 |2|8|8 |85 |¢3 g 15 | 2|8
sleld (22|88 |&|a|2|S]|a & |C|a|lg |GE|a |a & |a | 8|3
(Mg} (Mn) | (AD) | (Cu) | (Zn) | (Na) | (K) |(NH|(COy)| (HCOy)| (SO0 | (CD | (F) | (NOy)| (Si0;) [ (PO | (B)
at GRAND FALLS DAM near THESSALON - (concluded)
20 |.... ded o 09 04 | oostoo | 234 | 81 {14l 02 4.8 7.7 | 2691 36.9| 6.6 |-1.8 |11 1
2,2 |.....] 009] 0.00|0.00| 0.00]| 000} 09} 0.4 | 0,05]|0.0 } 26.5 8.6 |1.0 0.0 | 0.3 5.8 +vv0 10,00 8.3 | 30.0 | 40.8 ) 6.0 |-2.0 |11 2
L8 Lovudevan oo ndiiea i 1O 0.4 | 0.05( 0.0 19.1 8.7 109 |.....} 05 3.9 [ 8.4 | 24,1 | 33.4| 8.1 |-19]11 3
L9 bLeooodovenbeeendeann e el 121 005 101 10,0 | 200 | 84 (0.8 ..., 0.3 4.9 . 7.6 | 24.0 | 343 95 |-2.0 |11 4
1.8 }.....|] 0.06| 0.00}0.01( 0,00 0,00 1.0} 0.5} 0.1 |00 | 20,1 8.1 |08 (0.0 | 0.2 4.3 7.9 | 244 | 33.6] 7.9 (-2.1[11 5
1.8 |..... [T P Y R wfoveic{ 091 04 |01 |00 | 212 7.1 104 |.....] ‘0.4 5.1 7.5 1 249 33.5| 7.2 {~2.1 |11 6
1.9 1.0 0.4 | 0,05 0.0 22,9 8.9 0.7 |. 0.4 4,7 7.7 26,5 | 36,8} 7.2 |-1.6 |11 7
1.9 1.1 ]| 0.4 | 0.15] 0.0 25,1 7.1 | 1.0 0.4 5.5 6.9 | 27.5 | 37.7} 7.8 |-1.6 (11 8
2,3 1.1 0.5 | 0.1 | 0.0 27.9 81 | 1.1 0.3 5.1 7.8 30,7 | 40.7| 7.1 (=201l 9
2.2 1.2) 0.5 | 0.1 |00 29,4 6.7 | 1.4 1.0 6.2 7.4 31,5 | 42,7 7.5 (-7 |11 10
below GRAND FALLS DAM
1.8 |..... 0.07 | Trace| 0,0 0| Trace| 0.05 | 09| 0.6 | 0,05! 0.0 23.4 8.2 10,7 |03 0.5 4.8 vee “ 7.9 27,1 | 37.4 6.5|-2.011 11
) | (23) (8.8) } (27.9)
2.3 f.....} 0,02| 0,00]0.,00|Trace{ 0,00 | 1.3 0.4 | 0.1 {0,0 28,6 6.7 [ 0.6 | 0.0 0.6 5.2 odferans 7.2 30.7 | 39.7 8.3|-1.4 |11 12
(32.1)
near DE AN LAKE
2.2 2.3 0.04 | 0,00 [Trace| 0,00 | 0.00] 1,1 | 0.6 | 0.05| 00 | 280 { 7.7 0.5 0.0 | 0.6 5.3 FERR PR 6.8 | 29.81 40,2 7.2|-17|11 13
(0) | (28.6)
23 0.24] 0.05| 0.01 | 0,00 | 0,06 | 0,05 | 2.0 1.1 | 05 [ 0.0 29.3 9.3 (2.0 |0.1 1.0 6.9 0.04 {..... 8.2 32,2 | 524 11 -1.9|11 14
1.8 0.33| 0.03 ) 0.00{ 0,00 | 0.02 | 0,00 | 0.7 0.4 J..... 0.0 12,6 8.0 [ 0.5 |01 1.1 4.9 O.JJ Ceaes 8.5 18.8 | 28,5| 7.3[-3.0}13 15
1T Total
south of AUBREY FALLS
28 |..... | 0.00 | 0.00 Io.oo |o.00 | 0.00 | 1.3 | 0.5 ‘ 01 o0 | 300 | 6.8 |0.6 |00 ! 07 | 7.3 l |l 73 | 400 | s10] 65 I -1.2] 10 | 16
near THESSALON
1.0 |[.....{ 0.00} 0.00 |0.00 |0.00 ‘ 0.00 | 1.3 I 0.3 l 0,05 | 0.0 5.2 7.5 | 0.6 |0.0 0.9 ) U5 R R P 7.8 12.1 | 18,5} 19 ~3.5 | 14 17
near BELLINGHAM, Lat 46°23! 38", LongB83%17" 10" - Drainnge aren 780 square miles (revised October 1953)
1.7 ... 0.08 | 0.00 | 0.01 |0.00 | 0,05 { 1.1 0.5 ] 0.0 [0.0 20.8 9.7 | 0.8 |0,0 0.1 9.4 ..ol 6.4 23,5 | 40,3} 8.9(=18|11 18
16 f..... IS IR T TR (AT 16| 05 |..... 0.0 15.1 ]110.0 | 1,0 [.....} O.1 6.0 7.9 (203 |31,2|14 |-23]12 19
14 [o.... N rveaivesadioann | L2 0.4 100 0,0 134 |10.4 |09 [ ....] 0.3 5.4 8.5 (19,5 | 32,1 |11 }|-2.6 12 20
1.4 |, 0.04 | 0,00 [ 0.00 {0.00 | 0.00 | 0.9 { 0.4 | 0,05|0.0 13.5 9.8 (0.8 |00 0.1 6.5 8.4 19.5 | 32,2 | 8.8}-2,7 12 21
22
1.6 1.4 0.8 | 0.1 0.0 19.1 8.7 | 1.1 0,9 6.9 6.9 22,6 | 37.3 |11 -2.4 | 12 23
1.2 1.0 | 0.5 |0.15 |0.0 11,5 8.1 | 0.6 0.6 6.0 8.3 17,7 | 28.7 |11 -2.7 | 12 24
1.3 0.8 ] 0.4 (0.1 |00 11,7 | 87 | 0.6 0.4 4.4 7.7 (173 | 27,2 | B9 |~25]12 25
1.8 Vo o L2 05 | 0.1 (00 20,7 7.9 | 0.6 0.0 5.9 6.9 23.9 | 347 | 9.6 (—2.1 {11 26
1.3 0.00 |0.00 |0.00 | 0.10 1.1 0.4 | 0.25 | 0.0 17,7 8,1 |07 0.6 5.0 4.4 20.3 | 32,0 |10 ~-2.1112 27
1.8 0,00 | 0,02 |Trace| 000 | 1.3 | ‘0.4 {0.1 [0.0 | 21.8 | 83 | 0.6 0.2 5.7 7.2 1251 [36,2| 9.9|~-16]11 28
18 l.ovviibeveandeendennidiennibennnd 121 05 101 |00 | 216 | 88 | 0.6 |....} 0.4 b B R 6.9 |24.6 | 364 93 |-23)12 29
L7 Levevdievnsfosenidivinidvinidoninnf 12 1 05 0,05 (00 | 208 | 80 | 1.2 |.....| 0.8 5.5 feaeees]0.,00 6.9 [24,0 | 3601} 9.5{-21}11 [30
near IRON BRIDGE
1.0 ..vs 0.00 { 0,00]0,03 0,00 | 0.00 | 0.6 | 0.4 | 0.1 ?6? (6.5) 6.3 104 |0.0 1.0 0.7 fLuveiefons 6.3 | 116 | 16.7 | 9.6 |=3,1| 13 31
7.2
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TABLE II - (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per milli on)

. Residue on evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) y ° matter (Dissolved solids)
] S . _'3% Loss Spggific
Noj Date g On Vater| 6Q |28 Dried | Ignited Tons | g | .0 [ codduct-
of & | sampling| Monthly | e, 25 BE o kS at at P.PM, | Pef per | B8 prcre | 8
collection @ date medn | orature 4. | 88 % _’g 10s°c.| 550°C. i}g;:' day ':;n K:t 0 K
g 2 Ci 2 g i
) R R sso°c. | 25°%c. | &
(Hazen)|
(Days) (°F.) (CO,) (Units) | (Units)| (Ca)
STATION NO. 101 — THESSALON RIVER *
1| Aug. 14/58{ 85:193 | .....cccfevencnn. 68 4.1 1 7.7 20 4 5.9 2.9 83.2 0,113 ... Lol 272 97.2 12.1
(7.3) | (40)
* Sampled from road bridge
STATION NO, 102 — CASKAWAN RIVER
21 Aug, 13/58| 86:194 [........ | raveeens 72 6.3 1 8.3 35 0 bevenvnoerrenaaf 155 0.211 foevnennnn 23.6 250 319
(7.5) | (35)
STATION NO, 103 ~ GARDEN RIVER*
3| Aug. 12/58] 87:190 [ .....oifennnnnnn 71 2.9 0.9 | 7.7 15 [ R PO 60.8 0.083 |vevvuens 14.4 66.8 {3.0
(7.3) ] (25)
* Sampled from highway No, 17 bridge
STATION NO. 104 — GOULAIS RIVER
4] Aug. 12/58] 87:190 | ..v.ienifiunnennn 69 3.3 1 7.4 15 2R PR R 51,2 0,070 |.a.ouues 9.6 55.4 6.7
(6.8) | (30)
STATION NO, 105 — GOULAIS RIVER*
5{ Aug. 11/58 :20:) 1) AR I -] 4.9 2 7.3 25 [ O 74.4 0.101 |........ 24.8 63.3 8.0
6] May 26/62| 23:26 |....uusibenieiann 59 6.2 4 6.7 35 2 [ 50.8 0.069 {eaveeren 24.4 44,0 4.8

* Sampled from highway No, 17 bridge

STATION NO. 106 — HARMONY RIVER*

7rAug.II/58| 8:191'.........‘ ........ l 75 ' 3.4 I 2 | 7.4| 25 I 0.8 I ....... ‘.l ....... I 55.6 |0.076] ......... | 11.2 I 75.2 l 9.5
* Sampled at highway No, 17 bridge,

STATION NO. 107 — BATCHAWANA RIVER*
Tsfm:,;uaﬂ 8:191].........l ........ l 74 | 51 | 3 ]7.2] 35 |3 | | 82 | sea lo.o77_ Il 13.2 l o | 83

* Sampled from highway No, 17 bridge: due to og-shore wind could be a mixture of lake and river water.

STATION NO. 108 — PANCAKE RIVER*

O

Aug, Il/Ssl 87:191 (.....‘.‘ teennean 71 4.2 1 7.4 4 9.8 6.3 49.2 | 0067 L........] 124 52.8 4.5

20
(7.2) | (40

* Sampled from highway No, 17 hridge

STATION NO. 109 — MONTREAL RIVER

T

10} Oct, 12/571] 11:16 1,140t 1,220t 50 1.9 1 2 4 7.3 65 0.3 39.2 53.5 7.2
11| Nov, 12 13:27 1,240 1,070 45 |...... 1 7.4 | 60 0.3 cereenes 53.9 7.2
12| Dec. 12 32:36 1,260 1,220 35 leeeened 091 7.6 | 70 0.8 . 55.7 7.2
13| Jan. 14/58{ 16:30 1.390 1,290 34 11.8 2 7.2 | 70 0.3 52.3 6.9
14| Feb., 13 29:39 1,690 1,280 33 feereneo| 1 7.5 1 70 0.4 54.2 7.0
15| Mar, 12 9:43 1,290 1,250 32 |oa....dl 07} 7.1 60 0.8 45.7 5.6
16( Apr. 11 14:39 1,580 1,030 35 11.9 3 7.1 | 60 2 61,2 8.5
17} May 14 16:22 1,320 1,200 44 1.0 2 7.3 1 70 0.8 61,2 8.4
18} June 12 13:26 1,140 1,270 b2 S R 7.2 | 55 0 58.8 7.9
19§ July 12 26:52 1,300 1,080 53 81| 2 7.2 | 65 0.6 59.8 8.1
20| Aug, 12 27:47 590 1,150 P ] I 69| 5 0 57.8 7.8
21} Sept. 19 6:123 936 1,080 EPEE T 091 7.6 | 55 0 57.7 7.6

t Discharge records at Algoma Central and Hudson Bay Railway Bridge near Great Lakes Power Company’s plant; Drainage area 1,100 square miles.
See also Station No, 174, page 68
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TABLE I — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

12
Iron Hardness fin‘)
(Fe) Alkalis as CaCOy 3 g 8| w
9 R R N
o a ‘3 ] 8 Non- g a 8 4
U =3 -
'a § i? g o 3 8 g 8 S 5| 8 ° ‘g K car- | Total | Y g g E No.
Sl g | 8|8 | & o288 |25 (2 58|58 (88|58 ¢ els |83
& g a a ] = = S k! E: &8 g 5 g i
gla|d (&2 |8 |8 |82 |8|8|=|a |B|=|g a8l alE&|3
(Mg) (Mn) | (A}) | (Cu) |(Zn) | (Na) | (K) |(NH,){(COs)| (HCO,) (SO.) [ (C1)| (F) | (NOy) {(SiO,) | (PO)| (B)
above THESSALON
3.5 0.58} 0,02 { 0.00] 0.01 | 0.00) 0,05 | 1.6 0.7 0.05 1 0.0 46.1 |8.1 ]0.6 { 0.0 0.7 6.5 Jeviaiihean 6.8 44,6 { 56.6] 7.1 |-1.0] 9.7 1
0 [¢45.4)
near MILFORD HAVEN, ST, JOSEPH ISLAND
12,4 }.....|Trace} 0.00 | 0,02 | 0.00 | 0.00 | 2.4 1.0 |0.0 [ 0.0 [152 75 109 0.0 | 2.0 9.7 |se.... AN 5.7 (13:;) 143 3.8 40,5173 | 2
2
at GARDEN RIVER
23 {..... 0.04 | 0,00 |Trace [Trace| 0,05 | 1.3 | 0.5 ]0.05| 0,0 28,9 [8.3 {0.6 {0.0 | 0.6 74 ..o} 5.7 29.4 | 43.3| 8.6 |-1.3]10 3
0) |(29.1) (7.6) | (30.6)
near SEARCHMONT
1.7 |.....{ Trace| 0,00} 0,00} 0,00} 0,05 | 1.1 | 0.4 |0.05] 0.0 21.2 |61 |0.4 | 0.0 1.0 57 foeeeiafonns . 23,7 {33.6] 9.0{~-18]|11 | 4
0) (21.4) (7.0) (24.6)
near GOULAIS REIVER
1.6 }.....|Trace} 0.00| 0,00 | 0,00{0.00| 1.4 [ 0.6 |0.2 |0.0 27,7 |6.7 [0.5 | 0.0 1.5 6.4 i AR P 3.8 26,5 | 40.3 | 10 -1.9] 11 5
1.2 { 0.17] 0,05 | 0,00 0.00 | 0.03 | 0,00 | 1,1 1.7 |02 |00 1.7 |76 (1.3 | 0.12} 1.9 4.9 <01 ... 7.0 16,9 | 29.4| 12 -2.0| 13 6
near BATCHAWANA
1.8 |.....[ 001 | 0.00 [ 0.02] 0.00 [0.00 [ 22 [0 Jo.2 oo [ 302 [53 [5.6 Joo |15 |68 |..o.]....] 63 | s11]aso] s [-o]u K
near BATCHAWANA *
13 I o.osl 0.02 | 0.00 |1'mce I 0.00 lo.oo | 12 |04 |0.2 lo.o | 27.1 !6.4 lo.5 lo.o | 0.8 ] 61 |... l NI lsa.al 8.9 |~1.9| 11 ] 8
near BATCHAWANA
2,5 | 0.13] 0,07 | 0,00 {Ttace | 0.00 |0.00}| 1.2 | 0,3 |0.1 |0.0 18,7 |56 |1.3 |0.0 | 0.8 5.3 | creaadiaan 6.2 21.5 {308{11 =-2.1}1 12 9
) |(19.0) 7.9 (23.5) i
at MONTREAL FALLS
1.5 0,05 06 0.8 |0.0 |00 21.7 {66 1.0 | 0.0 |0.1 2.9 L..... oo 6.3 24,11 3.5 49{-19| 11 10
1.7 ireend L1 (0.8 0.0 |00 22,3 6.4 |1.0 [ 0.0 |0.4 3.0 6.7 2501326 8.4 |~-18] 11 11
1.7 [oooideeanen 0.8 | 0.6 [0.15(0,0 213 |61 |1.0 (.....\ 15 3.8 7.5 25,01 334 | 6.2}~-L7} 11 12
L8 [....{0.09 0.6 0.6 0,1 0.0 20,8 {8.0 |09 {0.0 0,2 0.6 7.5 24,6 | 30.1 | 4.8)-2.2} 12 13
) 2 R R 1,2 105 |0.15 |00 20,1 j7.7 |12 |.....)0.8 5.1 8.0 24,5 353 | 923|181 11 14
) OF T RO T 0.7 0.5 |0.1 |00 140 7.6 |1.0 0.6 5.2 8.2 19.7 1 29.4 | 6.9(~-2.8}13 15
2.0 ... 0,17 0.8 {05 |02 |00 23.9 7.5 109 0.6 5.5 2.8 29.4 | 38,5 | S4f-21| 11 16
L9 feoiidoanans 09 |05 (0.05 (0.0 28.1 15.8 0.6 0.6 4.4 5.8 ‘28,8 | 36,9 | 6.2]~-1.8( 11 17
B P 0.8 |0.6 (01 0.0 257 [6.2 (0.7 0.6 4.8 6.4 27.5 | 36,2 | 5.8|-L9| 11 18
18 [....{ 0,08 0.8 0.6 0.2 0.0 25.8 16.1 109 0.8 5.6 vevendennad 644 27.6 | 37.7 | 5.7{-1.9| 11 19
19 foveofevenidieneaifoviedininn e 09 1 07 0015 | 0.0 233 j66 |13 0.8 4.9 loovadeann] 82 27.3 | 364 | 6.51~2.3| 11 20
L3S T S O S SO APl SR A Y X2 K18 3 0.0 23.4 |81 (0.8 0.5 3.8 [.....{0,00| 7.6 26,8 | 358 7.3{-1.6|11 21
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TABLE II — (Continued)
Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) g ° matter (Dissolved solids)
3 3 ?I’“ Loss Spesiﬁc
2 y | R . . on conduct-
No, Date @ On Monthl: Water go =§ s o Dried | Ignited T::ts Tons igni- ance 5
of 8 | sampling [ Momtaly § remp.| 2 25| oH & at at PPM.| PO per tion Kx10% | .2
collection & date mean  lerature] gi 23 g 3 los°c.| 550°C. foot day at at -
.8 22 - El o
g g2 188 G} e 550°C, | 25°c. V)
(Hazen)|
(Days) (°F.) (C0y) (Units)| (Units) (Ca)
STATION NO, 110 — MONTREAL RIVER
1|Aug. 11/58] 87:191} 391F 1,150 { 65 2.0 |1 7.6 | 50 0.8 vevverdivranis] 57.6 | 0.078 60.4 19.2 60.6 8.0
(7.1) | (70)
1 Records at Algoma Central and Hudson Bay Railway Bridge — see Station No. 109
STATION NO. 111 - UNEGAM LAKE *
2 |Aug. 7/58| 91:18B {a..iuiii)eiiinl f 77 3.6 |08 |7. 5 [ PO R ... 38.0 [o0.052 [........ 29.2 34.4 3.8
(7.3) | (25) )
* Sampled at highway No. 129 bridge
STATION NO. 112 - AGAWA RIVER*
3 | Aug. 11/58] 87:184 {.......0uleriennns} 70 42 | 1572} 20 ) P A veeees) 452 0061 [........ 16.8 46.5 5.2
(7.4) | (30)
* Sampled at highway No, 17 bridge
STATION NO. 113 — COLDWATER RIVER®
4 lMay 26/62I 19:38 |.l,l 55 l 4.4 ‘ 4 |6.3 l 20 l 0 ll ....... I 3.6 I 0.043 | ......... l 18.4 ‘ 31.1 | 2.6
* Sampled from shore at highway No, 17 bridge.
STATION NO. 114 - SOUTH BRANCH BALDHEAD RIVER*
5 |May 26/62I 19:38 l ........ ll 58 I 11.1 l 4 I 6.6 | 40 I 0 I ........ I ....... | 40.8 I 0.056 I! 25.2 | 35.5 | 3.4
* sampled from shore at highway No, 17 bridge,
STATION NO, 115.—~ OLD WOMAN RIVER*
GlMay 26/62| 19:38 l ...... | . | 56 | 5.6 l 6 |6.6 | 30 I 0 | ........ I ..... | 46.8 l0.064 || 27,2 | 50.2 | 5.3
* Sampled from shore at highway Nn, 17 bridge
See also Station No, 175, page 68
STATION NO, 116 - MICHIPICOTEN RIVER
710ct. 12/57] 11:16 2,040 1,850 | 53 60 |09 |78 | 25 0.3 0.085 844 |12.4
8 [Nov. 9 16:23 | 2,010 2,110 36 ceesenl L5 175 | 25 0.8 P 65.1 8.8
9 [Dec. 14 30:34 | 1,530 1,720 34 l...... 2173 | 40 0.3 54.5 6.9
10 {Jan. 11/58} 19:33 |1,770 1,870 33 7.7 | L 7.7 | 30 0.3 G4.4 8.7
11 | Feb, 15 27:44 | 1,670 1,940 33 .ol 7.7 § 30 0.4 RN ceenet B6Y 12.2
12 {Mar, 15 6:47 {1,620 1,730 34 veveenf 1 7.7 {-25 (V2% T O S RIS . 89,8 13,1
13 | Apr, 12 13:38 | 2,130 2,580 cevnu . 2 7.5 25 1 85.0 12,4
14 |[May 10 20:26 | 2,000 2,000 46 eareat 2 7.3 | 45 0.8 S veviaer 50.8 6.6
15 | June 14 26:34 | 1,620 1,580 58 S 7.3 | 40 2 seevssbavsces . varee 57.6 7.4
16 July 14 31:50 | 1,720 1,610 62 61 |3 7.2 | 40 0 0.072 | 245 31.2 65.5 8,8
17 |Aug, 14 25:43 | 1,210 1,310 70 e I 7.1 125 0 75.2  |10.5
18 |Sept. 13 12:129 {2,000 1,840 58 ceee 2 7.6 25 0 83.7 11.8
19 |May 26/65 19:38 |1,580 3,670 54 7.0 6 6.8 35 0.4 0.072 | 225 27.6 59.9 7.9
* At highway No, 17 bridge sampled from shore r
See also Station No., 176, page 68
STATION NO. 117 - MAGPIE RIVER*
20 | Oct. 12/571 I1:16 4821 570t | 49 67 |1 7.9 | 30 08 Jf..vievdieviia | 80.4 0,109 | 104 32.4 121 17.9
21 |Nov. 9 16:23 706 1,080 35 foevenad 2 7.6 | 25 [ I Y A [ NP SR I 7] 17.4
22 |Dee. 14 30:34 606 734 34 [......] 2 7.7 | 35 0.8 [T T P | PP P .4 109 16.1
23 tJan, 11/58 | 19:33 650 618 33 7.8 |2 7.8 | 30 0.3 veevenef 856 | o0.1i6 | 149 33.6 113 17.3
24 |Feb, 15 27:44 462 465 33 heevsen) 2 7.7 30 15 vevsosvoabosee [ P AP cebresrrennd 192 28.1
25 |Mar, 15 6:47 364 366 34 L.l 7.9 |25 0.3 PPN N I R I veeeseedd 132 19.4
26_ Apr. 12 | 13:38 650 1,600 | 40 5.7 12 7.7 125 0.4 oo doninl 93,2 10,127 | 163 316 119 17.8
* At highway No. 17 hridge, northwest of Wawa,
t Discharge records at towaship road bridge near mouth of river, one half mile north of village of Michipicoten, Lat 47°56' 10", Long. 84° 50" 00"
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TABLEII - (Continued)
Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

(In parts per million)

Iron Hatdness -g
(Fe) Alkalis as CaCo, 218 | 3.
-~ 2 Eo] ;] g
) o
: S g o | ¢ A N Vet | 8| 2 | B |3
] g o - g o o car- ota 7] = . k4
b E & E u [l W k-] 8 2 § o "3 ® o E = o bonate 8 ﬁ g )
o - ey o g o E} a ) ] ] = 5 5 @ 8o n S ] )
=] ] @ 0 5 a u = o ] 2 < [ 2 3 5 - o & B ] o '«
2 2| .4 g | & g |3 5 g & R = [B|2 = =0l & |2 2 o 8| &
= i a < o) N 7] ¥ < O ] 2] O | z 2R a M
(Mg) (Mn) | (AD) | (Cw) | (Zn) |(Ne) [ (K) | (NH,)|(CO3)| (HCO,X (SO)|(C) | (F) | (NO,) | (Si0,) [ (PO | (B)
at mouth at MONTREAL RIVER
19 Y.....1 0.02 0.00{ 0.00] 0.00| o0.00| 0.9 | 0.7 0.1 0.0 26.1| 5.6 0.4 {0.0 1.0 - 75 T I I 6.4 27.8 35.61 6.3 [ -1.6111
(0) {26.2)
north of AUBREY FALLS
1.1 «vsvo| Trace| 0,00/ 0.00] 0.00| 0,10 0.7 | 0.5 0.05 | 0.0 12,3 | 4.4 0.3 0.0 1.5 1.4 |...... I 5.5 14.0 19.5] 93 | ~25|12
near AGAWA
L5 veeoa| 0,20 0.00f 0.0 0.00f 0.00]| 1.2 | 0.3 0.1 0.0 166 | 7.2 0.6 10,0 0.6 49 |oevindeane 5.5 19.1 29.7112 -2.3112
(0) (16.7),
north of AGAWA
.1 l 0.05 leceL 0.00| 0.00| 0.03 I 0.00l 0.7 l 0.3 l ...... I 0.0 I 4.9 l 7.3 ‘ 0.9 l0.0Gl 2.1 I 4.2 I <0.1 ‘- ~ul 7.1 | 11.1 l 21,7 IlZ | —4.0 | 14
aorth of AGAWA
1.4 |o.09 l 0.02 l 0.00‘ o.ool o.oal o.oo‘ 0.6 | 0.3 I ...... l 0.0 ‘ 8.0 ‘ 6.8I 11 IO.IZI 1.2 | 3.3 l|| 7.6 I 14,2 l 22.2] 8.2 |—34 J 13
south of MICHIPICOTEN HARBOUR
1.9 l 0,05 I 0,02 | 0.00| 0.00I 0.05 I 0.001 0.8 I 0.5 I ..... .l 0.0 | 13.7 l 8.5 I 0.8 I0.12| 2,5 ‘ 4.7 |<0-1 ...... I 9.8 | 21.0 I 31.9 I 7.4 |'—3.0 I 13 |
at HIGH FALLS, Lat, 47°54', Long. 84°43' — Drainage area 2,070 square miles (Revised October 1951)
21 ... Trace| 0.00| 0.04| 0,00| 0.00] 0.7 | 0.5 0.0 0.0 40.5 | 6.8{ 0.9 }0.0 0.2 3.1 6.4 39.6 46.71 3.6 |-0.9] 9.6
2.0 0.8 | 0.5 0.05 | 0.0 296 | 6.3] 0.8 [.... 0.1 4.5 5.9 30.2 384152 |-L5|1
1.7 0.8 | 0.4 | 0.05]00 21,8 |61 0.9 |.....| 0.2 4.8 6.3 24,2 | 32,6 6,5 [-2.0 |11
2.0 1.1 {05 0,05 | 0.0 28.9 | 8.1 | 0.7 |0,0 0.2 6.0 6.2 29.9 42,7 (6.8 |[-1,5 |11
2.6 1.0 105 0.0 0.0 40.1 | 8.0 0.9 |.....] 0.4 4.3 8.2 41,1 49.6 | 4.9 [~L11} 9.9
2.2 0.9 (0.6 |01 {|o0.0 412 [ 9.1 06 |.....] 0.4 4.3 7.9 41,7 51,6 | 44 |{-1.1| 9.9
2.5 0.9 |05 0.1 0.0 40.0 | 8.1 j 0.6 0.0 0.2 5.1 8.4 41.2 500 | 45 |-1.4 [10
1.5 0.8 | 0.5 0.1 0.0 20,4 | 55| 04 |.....[ 0.3 4.7 5.9 22.6 30.317.0 {~2.0 |11
1.8 1.0 | 0.5 0.1 0.0 24,5 1 7.1 | 0.3 weeen 0.3 4.3 . 5.8 25.9 348 | 7.6 |[-1.9 |11
1.7 0.8 [ 0.5 0.4 0.0 28,5 | 6.3 | 0.8 0,0 1.0 4.9 [T SN 5.5 28.9 38.9 | 5.6 |-1.8 |11
2.2 0.9 (05 1ol 0.0 33.6 | 6,11 L2 |.... 0.4 34 L. ceend 7.6 35.2 | 408 |52 [-1.8|11
2.6 1.1 |06 0.0 |00 388 | 7.2 | 1.0 |....] 0.5 45 L..... 0.00| 8.3 40.1 | 48.4 5.5 [-1.2 |10
1.9 0.7 105 [o..... 0.0 234 | 7.5 ] 09 l0.12 | 2.0 3.9 <0.1 . 8.3 27.5 37.0 | 5.1 |-23 (11
near MICHIPICOTEN HARBOUR
Trace| 0.00] 0.02] 0,00 | 0.00) 0.8 |0.7 0,0 0.0 56.3 {12.6 | 0.7 0.0 0.8 4.0 12.0 58,2 68,6 | 2.9 (-0.5 | 8.
......................... e d 09 106 005 0.0 45.7 21.1 | 0.8 |.....] 0.4 3.8 21,5 59.0 | 71,5 [ 3.2 [+1L0 | 9.
............................... 408 |05 0,05 | 0.0 48.9 111.8 | 0.8 [.....} 0.3 4.2 12.4 52.5 61.6 [ 3.2 |-0.9 | 9.
0.02 0.00( 0.00]0.00 | 0.00 | 1.1 | 0.6 0.05 | 0.0 53.9 |12.6 | 0.8 }0.0 0.2 7.0 11.3 55.5 69.2 | 4.0 [-0.9 | 9.
....... R T R Y A B W ¢ 0.05 | 0.0 60.6 [13.8 [18.5 }.....| 1.4 5.4 | 36.% 86. 104 4,0 |-0.6 | 8.
.......... eeefeseidiana b L1107 [ 0,05 | 0.0 59.9 [13.9 | 0.6 |.....} 0.7 5.7 14.5 63.6 | 753 |3.6 |-0.5| 8,
0.04 | 0,004 0.0110.00] 0.00[0.9 |07 01 !0.0 53.4 |14.8 | 0,7 ]0.05 | 0.6 5.2 13. 572 [70.2 3.3 (=091 9.
51

96900—43




TABLE II — (Continued)

Chemieal Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) ] © matter (Dissolved solids) L ‘.
Specifi
E g T :g"a . ; Tons g;s cgESuctc-
No. Date :,; Ori Monthly Water ?,% ‘—5 g H o Dried | Ignited _— per Tons igni- ance 5
f sampling temp- p. & at at P.M, _ per G $% 108 a
collection | & date | T3 |erature 3% _§§ g | 2 | tos°css0c. acre-|  gay | tem | KXI0 K
3 &" | §& 8 e s50°C, | 25°C. &
a
(Hazen)
(Days) (°F.) (COy) (Units)| (Units) (Ca)
STATION NO. 117 — MAGPIE RIVER*
1{May 15/58] 15:21 1,210 1,480 45 7.6 40 0.8 87.7 13.0
2| June 24 26:34 1,360 1,300 58 7.5 40 0.9 96.5 13.9
3{July 14 31:50 1,330 1,180 66 7.5 35 0 100 14.6
41{Aug, 13 26145 520 530 70 7.6 25 0 117 17.2
5 |Sept. 13 12:129 784 786 57 7.9 25 0 118 17.4
6 |May 26/62| 20:38 1,820 2,710 55 7.3 4 7.1 35 0 82.2 11.5

* At highway No, 17 bridge, northwest of Wawa,
1" Discharge records at township road bridge near mouth of riverz, one half mile north of village of Michipicoten, Lat, 47°56! 10", Loog, 84°50' 00"
€ estimated

See also Station No, 177, page G8

STATION NO. 118 ~ CATFISH CREEK*

7 [May 26/62| 30:32 | ......... | 55 l ..... 19. |6.8] 55 |0 l]l ........ Il‘ ......... | 61.8 | 8.9
* Sampled from shore at highway No, 17 bridge

STATION NO: 119 — KABENUNG LAKE

BJMaY 26/62' 20:38 I ....... ll 57 llB.O |_6 |6.4| 80 |0 |l| 48.4 |0.066 I‘ 26.4 ‘ 38,9 l 4,2

STATION NO, 120 — SOUTH WHITE RIVER*

9|May 26/62| 30:32 || ......... | 50 ||6 |7.1| 35 ' 0 |.‘ ........ | ........ || ......... ll 78.5 |10.3
* Sampled at highway No, 17 bzidge

STATION NO. 121 - DEPEVW CREEK*

10 lMﬂy 26/62| 20:38 | ...... ., |
* Sampled at highway No, 17 bridge

...... I 52.5 I 6.1 |5. |7.3| 25 l 0 I.Il 80.8 |0.IIO |.| 20.0 l 112 | 16.2

STATION NO. 122 — WEST WHITE RIVER*

11|May 25/62' 21:39 l‘ ....... | 57 | 8.7 |3.5 |7.4| 40 I 0 |... ...... ‘l 77.2 |0.105 1 ........ | 27.2 | 97.6 l13.3

See also Station No. 178, page 68
* Sampled at highway No. 17 bridge

STATION NO. 123 — WHITE RIVER*

12 | Nov, 16/57] 9:44 7241 697t | 35 7.4 {2 7.8 25 0.9 Joveaennd eeeeeed 912 (0,224 178 23.6 136 20.7
13 1Dec. 15 25:33 611 674 33 cereend 2 7.8 30 08 |.o.vviaonnn [ vererend 124 18.6
14 [Jan, 19/58| 24:36 397 437 33 A 7.4 30 04 [oeveeii].nn. [P A Y RN veeveaed| 133 19.9
15 | Feb, No sample taken 287

‘16 [Mar. 15 6:24 230 35 2 1.8 25 0.3 fooven N 8 106 0.144 151 23.4
17 | Apt. 15 21:27 1,780 35 2 7.7 30 0.4 RS PO 121 18.4
18 |May 23 13:20 1,580 51 R 7.6 35 [ ] B T I 109 16.4
19 {June 15 10:23 1,740 59 10,5 | 2 7.7 50 0 81,6 |0.111 106 16,1
20 {July 25 25:39 b 71 ceeaied 3 7.8 40 0 AP RN I N 123 19.1
21 | Aug. 23 27:121 Lo.ooeiidiaees weo} 65 YRy 7.7 20 0 I S O 147 22,2
22 {Sept, 17 13:180 [ R 14 10.8 |1 7.9 45 0.8 [oevviardieninnn. 83.6 | 0,114 119 17.8

t Dischargc Kecoxds. at the Canadian Pacific Railway Station at Bertrand, Lat. 48°42' 00", Loag, 85°35' 00", Drainage area 928 square miles,
* From bridge on private highway, ¥ mile east of Regan

STATION NO. 124 ~ WHITE LAKE *

23 lMay 25/62' 24127 l 5,520t | 4,9501 | Vs ' 8.6 l 5 l 7.4 ' 35 I 0 l PR l AN l 108 I 0.147 l 1,607 | 34,8 | 139 : 21.3
* Sampled at highway No, 17 bridge
1 Discharge records below White Lake dam
See also Station No, 179, page 68 STATION NO. 125 — WABIKOBA CREEK*
24IMay 25/62, 31:33 l ..... l. ..... I 57 1!5 |7.3' 55 , 0 ll‘ll.ll 102 l 15.6

* sampled at highway No, 17 bridge
STATION NO. 126 -~ CEDAR CREEK"®
25 | May zs/ezl 20:24 IHishT |] 57 I 13,7 lm |7.o| 80 l 0 |l ...... | 96.4 '0.131 ] ...... I 56.4 | 109 | 16,0

T Collector’s estimate of river level or discharge
* Sampled at highway No, 17 bridge
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TABLE II — (Continued)

(In parts per million)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

| —
Iron Hardness g
(Fe) Alkalis as CaCOy 9 s »
& 2 g | ¥
i) 5 | % (4 |
o 2 ‘[ ° Non- o @ a R
g ¥ g ] 8 g £ g s |ole 2 3 car- | Total 3 y & | & [No
‘3 > 8 E " ‘2 ] g 2 b eI e} Q 4 L bonate b o § 1=
0 — o o - ¢ § a ] ] = B I T 5 g8 [ g . v § |3
T - Ele (g l= |el&g[2]8 |2 (218|8 |52 |8 g |y [ 8|3
S |e|a g 2|8 |8 |8 |a&]| 2| |a |ad|d|alE |38 |a |A & | & |8 (&
(Mg) (Mn) [ (AD) [(Cu) | (Zn) |(Na) | (K) [(NHQ) |(CO,) {(HCOy) (SO, l(C) |(F) |0 | (sioy [(POy |(B)
|
i' near MICHIPICOTEN HARBOUR - (concluded)
: cevessfeea 08104 | 01 | 0.0 | 389 25104 {.....[]03 4.0 [N A 10.8 42,7 50.0 [ 3.9 | -1,2] 10 1
........ s 11106 | 01 | 0.0 |46.1 |10.710.3 [.....[0.3 4.2 oo 8.8 46.6 56.7 | 4.8 1 ~1.2 9.9| 2
0.00 | 0.00| 0.8 | 0.5 0.5 | 0.0 47.8 9.510.6 |00 [0.5 b75 T PUNURN 7.9 47.1 57,71 3.5 | -L1| 9.7} 3
ivvesafenna{ 0.9 106 | 0.1 | 0.0 56.4 110.111.0 |..... 0.3 37 |eoeiidonand 11.4 57.7 65.2] 3.2 [ -0.9| 9.4]| 4
........... 0.9 |06 [......{ 0.0 556 1114 {14 [.....105 3.8 |......|]0.00f 12.6 58.2 67.0 | 3.2 | ~0.5 8.9} 5
} 0.00 0.00] 0.6 | 0.5 |oenune 0.0 34.1 10.4 | 0.6 | 0.18]| 0.4 3.2 <0.1L... 12.4 40.4 47.1 | 3.1 | -1.8§ 10 6
3
:
north of WAWA
3 1.6 I 0.10 l 0.03 | 0.0DI 0.00] 0.00 | 0.00' 0.6 l 0.7 | ..... I 0.0 | 19.6 | 9.5 |1.4 |0.17I 0.3 I 1.8 I 0.161‘!- | 12,7 I 28.8 34.8 ' 4.2 I —3.1| 12 l 7
’ T Total
| ' north of WAWA
1.8 I 0.19 I 0.03 I 0.00‘ 0.00 |0.03 | 0,00 l 0.6 l 0.4 I. .. ...l 0.0 I 9.2 | 7.4 10‘8 10,2 I 0.6 | 1.9 | <0.1 }.I 10.1 l 17.7 22,8 l 6.7 l“3-4l 13 I 8
southeast of WHITE RIVER
3.4 I 0.15 I 0,01 l d.OOI 0.00 !0.00 l 0.0UI 0.8 l 0.3 I.l 0.0 I 38.2 I 6.8 IO.9 |0.11| 0.2 l 2,5 l 0.141"....:1 8.3 | 39.6 I 44,2 l 4.2 |-1.7| 11 l 9
T Total
southeast. of WHITE RIVER
3.8 | 0.02 |Tmce| 0.00' 0.00 |0.00 | 0.00 | 0.6 I 0.4 l . l 0.0 l 61.8 | 5.4 |0.5 IO.IZI 0.0 l 3.1 l <0.1 }..--I 5.5 I 56.2 l 60.7 I 2.3 I-Z.I I 9.7| 10
northwest of WHITE RIVER.
3.9 I 0.07 I 0.03 ITrace | 0.00 |0.03 ] 0.00] 0.7 IOA l . l 0.0 I 51.8 | 6.2 |1.4 lo.lsl’rracel 3.2 l <0.1 . | 6.6 I 49.1 l 54.8 | 3.0 |-—1.0 l 9.4 I 11
near REGAN
4.4 v d 0,02 0.00( 0.01 {0.00 | 0.00( 0.9 {0.3 0,05 { 0.0 77.0 6.9 10,5 {0.0 0.3 40 Joooiides 6.5 69,7 76,0 | 2.7 [-0.5] 8.8]| 12
3.8 | Ceed ..408 [03 [0.0 0.0 [69.1 6.3 (0.9 [.....] 0.2 46 ..., 5.3 62.0 69.5 | 2.7 |-0.6| 9.0|13
4.3 1.0 105 | 0.05 | 0.0 |73.3 6.5 109 |..... 0.4 X S PO SN 7.2 67.3 75.0 | 3.1 (-0 94|14
15
4,4 1.0 (0.5 [0.1 |00 85.9 6.8 1.0 (0.0 [0.8 65 {....ndon| 6.0 76.5 86.8 | 2.7 |04 | 8616
3.8 0.9 0.4 0.05 1 0.0 |67.2 5.7 10,7 [.....| 0.6 b 18 D P 0.00] 6.4 61.5 68.7 |31 1-0,7 | 9.1{17
3.5 0.8 104 | 0.01 {0,0 |62.8 5.4 |06 [.....] 0.1 3.7 {oveeiibonnd] 46 56,1 61.8 | 3.0 {-0.8| 9.2|18
3.5 0.8 0.3 0,15 | 0.0 57.8 7.4 108 { 0,0 | 0,1 3.8 ceensbeodd 72 54.6 61.3 [ 3.1 1-09( 9.5(19
3.8 08 (0.4 (0.2 (0.0 |713 5.5 11 [L.... ] L5 45 foooinddoad 48 63.3 71.8 [ 2,7 {06 | 9.0(20
4.8 L1 |04 }0.05 |00 |823 6.4 1.0 |.....]0.3 46 |......[0,000 7.6 75.1 813 |31 [~0.6] 89|21
4.1 1.2 |04 0.2 0.0 |652 6.0 (1.0 [0.0 { 0.5 9.0 00 [....| 7.8 61.3 72,2 | 4.0 [-0.5] 8922
at NARROWS near REGAN
5.3 | 0.03 | 0,02 I 0.00I 0.00 |0.02 l 0.00 | 0.6 |0.5 | 0.1 [0.0 l 82.6 l 5.8 ll.O IOJBI 0.4 | 3.4 |<0.1 I. ..I 7.2 l 75.0 I 78.9 ‘ 1.7 I—O.S l 9.0 l23
west of REGAN
4,1 | 0.06 l 0.03 I 0.00I 0.00I 0.00 I 0,00 10.6 |0.5 I ...... I 0.0 ' 58.6 l 6.2 ll‘l lO.l?l 0.2 ' 2.9 ! 0.12 I . ] 7.8 I 55.9 I 60.4 I 2.3 |—1.2 [ 9.7 |24
| west of REGAN
| 4.4 I 0.06 I 0.03 | 0.00| 0.00]0.02 ' 0.00 ] 0.6 ' 0.5 I l 0.0 | 59.1 l 5.5 |1.4 IO.ISlO.B | 2.9 I<O.I '.l 9.5 I 58.0 | 61.5 | 2.2 |—1.5 IlO IZS
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great L.akes Drainage Basin
(In parts per million)

- Residue on evaporation
Stream discharge o Suspended dried at 105°C.
3 (Secondrfeet) 5 "'.': —_ matter (Dissol»ed solids)
H g 3 ~§ D Loss | Specific
Date a On Water | % & K 2 Dried | Ignited Toas | qons Lon conduct-
No. of & sampling P:l{::;:ly temp- | § E 53 pH E g at at P.P.M, ag:;- per tis:: Kn)?clzg 5
collection g date erature gg- -53‘,; K ED. 105°C. |550°C. foot day ” 2 2
“ o © © 550°C. | 25°C. v
(Hazen)
(Days) (°F.) (CO,) (Units) | (Units) (Ca)
STATION NO. 127 -~ WOWUN LAKE
1] Aug, 15/59F 31:54 [........d..0vveee 63 13.7 | 4 7.6 55 0.4 L..... welreceea.s| 148 0.201(........ 24.4 223 29.9
(8.0)| (200) (3)
STATION NO, 128 — BLACK RIVER*
2] Aug,  5/57| 92:105]....veeedeiiennn 69 11.4 5 7.6 50 3 le.... vofereranas 147 0.200|..0.00. 44.4 219 34.2
(7.4){ (80)
3 |May 25/62| 22:25 Hight J....... . 55 13.4 4 7.5 80 25 84 80 120 0,163 |........ 42,0 152 24.1

» Sampled at highway No, 17 bridge, See also Station No, 180, page 68
T Collector’s estimate

STATION NO. 129 — BLACK RIVER*

4|Nov. 1/57| 12:59 [Mediumf|,....... 40 8.0 60 4 207 32.4
5| Dec, 1 12:29 { Normal 47 7.7 75 2 160 25.6
6]Jan, 3/58} 14:24 | Normal 37 8.1 60 2 189 29.3
7|Feb, 1 17:23 | Normal 35 8.1 45 2 215 34.2
8 | Mar, 1 16:46 | Normal 36 7.8 45 0.9 225 36.0
9| Apr. 1 17:35 | Normal |... .o 39 7.9 40 3 243 38.6
10 | May 1 27:36 | Nowmal [....... . 46 7.6 80 12 136 22,0
11| June 2 18:30 | 3.5 f1 below norma 53 7.7 20 9 139 21.7
12 { July 2 26:40 | 3 ft below notmal 60 7.9 1 110 30 148 25.4
13{ Aug, 1 19:30 | Normal f........ 67 7.6 80 11 189 30,9
14| Sept. 2 21:;132| High J........ 54 7.7 | 100 16 152 24.1
15[ Oct, 2 14:117 | Narmal |........ 47 7.9 90 1 176 28.0

* Fmm powethouse tap
T Collectot’s estimate of river level or discharge

STATION NO, 130 - PIC RIVER*

16| Aug,  5/57| 92:105).....viiifeinnnn ..] 68 99| 3 (7.9 40 9 .19 8.7 | 141 0.192 }....vuad 376 210 32,2
7.8)

17| Aug, 15/59] 31:67 |ovvennii]iiiiiin] 65 155 | 3 7.9 | 80 | 17 33 27 127 0.173 'oouviaes]| 352 178 29.2
(7.5) (50)

* Sampled at No. 17 highway bridge, See also Station No. 181, page 68

STATION NO. 131 ~ PIC RIVER*

18| Nov. 11/57| 12:59 [Mediumf{.... . 2 8.0 55 6 13 139 0,189 l..oues 29.6 217 34.7
19f Deec, 1 12:29 | Normal ..., . 3 7.8 65 5 PPN R N R 184 31.1
20| Jen, 3/58| 14:24 [Notmal |........ 2 8,1 50 5 PR B S R E T R 207 32.8
21| Feb, 1 17:23 [ Normal [........ 2 8.1 35 4 6.9 163 0,222 Loviiann 234 37.4
22 |Mar, 1 16:46 | Normal f........ 4 7.8 40 3 ceareans PR TR PR TRTT R TYRER RN 243 38,9
23| Apr, 1 17:35 |Normal }........ 1.5 | 82 40 15 P Y B R e A TR LR 252 41.5
24| May 1 22:27 |Normal {,....... 2 7.9 ] 100 50 100 87 144 0,196 1..evuunn 46.0 149 26.0
25| June 2 16:30 |1 fr below normal 2 8.0 80 20 DR R A S PN N 165 27.2
26| July 2 26:40 |4 ft below normal 2 8,0 | 180 | 300 N T I T 155 28.0
27§ Aug. 1 19:30 |Nnemal ........ 3 7.8 80 14 134 0.182 |........ 49.6 196 31.3
28| Sept. 2 21:132 | High  |oi.ioln 3 | 78220 | 27 e WL 100 31,7
29| Oct. 2 14:117 | Below notmal 2 8.0 65 15 PP PRI N PP .+ 32.7
* From townsite pumphouse tap
F Collector’s estimate of river level or discharge,
STATION NO, 132 — LITTLE PIC RIVER *
30 | May 25/62I 21:39 |.........].........I 51 l 13.0 | 3 J 7.7 | 70 l 60 I 158 | 153 l 130 l 0.177 |........| 33.2 | 157 I 26,5

* Sampled at highway No. 17 bridge

STATION NO, 133 — RIPPLE LAKE*

31| Aug, 15/59| 33:67 }..iiieilieiianis] 59 10,0 | 4 35

7.3 6 ‘ 70 62 94.8 | 0.129 }....... 29.6 114 17.1
(7.8)} (140) | (30)

* Sampled from shore
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TABLE II — (Continued)
Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin

(In parts per million)
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4.7 |2.0 -'0.10 |0.00]0.00I 0.00I 0.00| 0.8 ,0.7 |IOO l 9L.3 r7.3|0.5 I 0.18[ Ls I 3.8 l<0.1 , 10,5 | 85.4 ] 93.0 I 2.0|—0.4 l 8.55

west of MARATHON

9.7 [ 31

-1.2

5.4

65.5

56,2
(59)

11.0
(19)

2.8

0.4

10.4[2.4| 0.0

55.1
(48)

0.0
9)

0.3

0.4

1.5

0.

0.00 | 0.00 | Trace

0.04

2,7

3.3
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TABLE II ~ (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C,
(Second-feet) H o matter (Dissolved solids)
g L :5"“ Loss { Specific
.8 ¥ o . . 3 -
No. Date b On Moathly | Water § 2 ,_5 M . Dried | Ignited T:: ‘s Tons ig‘:;- co::l:: ‘
of 9 sampling onthly temp-| o g o % pH .:.t', at at P.P.M, acre- per tion X x 10° 5
collection % date mean  |.rature g“ 89 g 3 105°C.| 550°C., £ day at at kY
§ B3| E3 s | ot ssooc. | 25°c. | O
& 3 &~ ) =] . g
(Hazen)
(Days) CF.) (COy) (Units)| (Units) (Ca)
STATION NO, 134 ~ PRAIRIE RIVER*
17 Avg, 15/59] 33:54 |.coveicdonanennsd 59 10.7 1 8.1 50 L PR P 120 0.163 1........| 28,0 177 20.9
(8.0)| (90) (3)
* Sampled at highway No, 17 bridge
STATION NO, 135 — BLACK FOX LAKE*
2| Aug. 15/59 | 33:54 f.oveinnidieiinn 59 5.6 5 4 15 2 P S .1 104 0.141 | ........ 24,0 159 25.7
(7.1)] (40) (2
» Sampled at hiighway No, 17 bridge
STATION NO, 136 ~ STEELE RIVER®
31 Aug. 14/59 | 3155 [.evvunnndoenenaann 61 14,7 2 7.7 55 [ PR S . 80.8 | 0,110 | ..... e 20.8 107 16.5
(7.5)| (120) (2)
* Sampled at hiighway No, 17 bridge
STATION NO. 137 -~ AGUASABON RIVER
Water Level
4| Aug, 5/57 ] 92:109).......0dieueeiin 67 tae.eia. 1 (7.?,) 35 [+ PR T 122 18.6
7.
5 | Sept. No sample taken
6| Oct, 16 9:20 6001 [....vuuu] 52 2.7 2 7.8 40 0.8 122 19,0
7 | Nov, 19 14:20 9000 Joerssnedd 37 |oana., 2 7.7 40 0.9 121 18.9
8} Dec, 13 31:35 898.9 e 2 7.8 40 0.8 123 19.0
9| Jan. 20/58 | 23:35 899.4 8.1 2 7.8 35 0.4 133. 20.7
10 | Feb, 17 25:47 599.7 f...eene) 32 1Ll 1 8.0 40 0 134 21.1
11 | Mar. 17 17:45 599.7 cianens| 2 7.8 35 0 139 21.8
12 ] Apr. 16 20:34 599.6 8. 2 7.8 30 0.4 135 21,1
13 | May 16 20:27 599.4 sesaed 2 7.6 45 0.8 87.2 13.3
14 | June 16 24:32 599.6 veeesed] 1 7.9 45 0.8 111 17,
15 | July No sample taken
16 } Aug. 18 21:148y 599.9 L......... 65 sersees 4 7.5 40 0 126. 19.8
17 | Sept. 15 10:127] 600.4 {......... 55 vevesss] 2 7.8 40 0 128. 20,9
18 | Oct, 22/58 | 12:103| 6004 |...... el 49 ool 2 7.8 40 4] 126. 19.8
19 | Aug. 15/59% 33:54 [.........}... seseaa] 61 6.3 3 8.0 20 I | veeesaed 178 0.242 L........| 28,0 289 44.6
(7.7) | (65) (2
* From hlighway No. 17 bridge
T Collectors report of river level in feet
STATION NO, 138 — WALKER LAKE
20 [Aug, 15/59 | 33:54 |...ovooni]oreninadf 61 6.4 3 6.7 25 1 ireseiefaeraeeed 328 0.045 |.vvav...l 20.4 35.5 4.1
(6.5) | (70) (5)
STATION NO. 139 — PAYS PLAT RIVER
21 |Aug. 14/59 | 3055 |..vuieviidivenennds] 64 2.8 3 .1 50 [18: I P, 35.6 0.048 |......... 10.8 42.6 5.6
(7.0) {(100) (1)
22 |May 25/62 24:27 |Med, high|......... 49 1.0 3 6.8 80 0 PR [ (A N FETTRY BTN 33.3 3.5
STATION NO. 140 — GRAVEL RIVER
23 |May 25762 | 2139 [... ... [ ]s0 Jus |5 [73] 80 [ | = [ 45 | 724 Jooss .......] 24| 756 | 116
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

n
Iroa Hardness E
(Fe) Alkalis as CaCO, 2 g § »
IS 8 5 3 5
. g il . BlE)g |3
g s 8 on- o
g -§ E g = 8 g § g lely © E 8 car- | Total [ Y g g 2 | No.
@ - ] o 4 g | @ 8 8 < 2 15 |5 2 '8 o g | bonate o o § 3
S| E1gl& | 881|288 (€& |=2{81818 35|28 |¢8 g (5| 8 |
g|ela|g |2 S |R|&|&]|2 |8 |a |&|C|x|& |BE|A |a a || & |53
(Mg) (Ma) { (Al) | (Cu) | (Zn) | (Na) | (K) | (NH,) | (COs)| (HCOy)| (SO)|(C]) | (F) | (NOs)| (SiO;) | (PO | (B)
east of JACKFISH
5.3 | 0.38 | 0.08 | 0.00 | 0.00f{ 0.00| 0.00§ L1 0.6 | 0.2 | 0.0 |105 8.0 109001 0.4 5.9 0.0 |....]-10.3 96.4 {104 24 |+0.1 | 79 11
east of JACKFISH
3.3 0,36 0.021 0,00 0.00f 0.00| 0.00{ 1.6 | 0.4 0.1 0.0 80.3 95 [3.0[(0.0 | 0.8 4.5 0.0 11.8 77.7 88.4( 4.3 | 0.8 | 9.0 ]2
(70)
east of JACKFISH
3.4 0.09 | 0,07 | 0.00{ 0.00| 0.00| 0.00( 0.7 0,7 0.1 0.0 60.8 7.3 10.6 0.0 | 0.6 4.5 0.0 |.... 5.3 55.2 | 64.3 2.6 | -0.9 9513
0) |(61)
at TERRACE BAY
3.6 {ovenes Y (O S Ceafeearen 0.9 {06 | 0.0 [ 0.0 69.2 | 5.3 | Lo .. 0.2 4.6 L... 4.4 61.2 [68.9 | 3.1 [ 0.4 | 87 |4
5 5
3.9 0,03 el 000} 0.00) 0,00( 0.00] 0.8 0.7 0.0 0.0 70.8 5.4 | 1.110.0 | 0.2 4.0 5.3 63.4 {70.0 2.6 |-0.6 | 906
3.7 {oooviibenes TS FRURTE IR 8 ceees| 09 [ 0,7 00 | 0.0 69.0 | 5.8 |15 ... 0.2 3.6 5.8 624 |69.3 [ 3.0 [~0.7 | 9,117
4.1 0.7 | 0.6 ] @05 0.0 70.8 5.0 {1.0[....] 0.2 3.8 6.2 64.3 |69.3 2.3 |06 | 9.0(8
4.2 0.7 | 0.6} 0.05] 0.0 75.6 {57 ]1.3]0.0 | 0.4 3.6 6.9 68.9 |745 | 2.1 |-0.6 | 9.019
4.2 0.8 0.6 | 0.05} 0.0 77.2 60 |13 [.....] 0.6 4.2 6.6 69.9 |76.8 | 2.4 [-0.3 8.6 | 10
3.9 0.8 0.7 0.1 0.0 79.6 5.0 |08 ... 0.6 4.5 5.1 70.4 | 77.4 | 2.4 |-0.4 8.6 | 11
4.2 0.7 0.6 [ 0.05] 0.0 77.3 4.7 | 1.0 (0.0 | 0.5 4.0 6.5 69.9 | 74.9 | 2.1 |-0.5 8:8 | 12
2.9 0.7 } 0.5 0.15] 0.0 46.6 4.8 | 1.1 ]....} 04 3.8 6.9 45.1 |50.4 | 3.2 {~1.0 ] 9.6 13
3.3 0.7 0.5 0.1 0.0 62.8 5.3 |06 0.6 3.7 4.7 56.2 |62.7 | 2.6 {—0.5 8.9 114
15
3.9 1.2 0.6 | 0.1 0.0 73.7 6.2 { 1.1 [ 0.0 } 0.5 6.6 4.9 65.4 176.2 | 3.8 [—-0.9 | 9.3 116
3.3 b Y N T codevinndoaian] 14 0.6 | 0.0 | 0.0 75.2 56 1.0 }....1 05 6.4 cesraabn 4.0 65.7 1767 | 4.4 |—0.5 8.8 |17
40 [...... S TR TN NP RPN 08 |07 0.0 0.0 71.6 | 3.8 | 0.8 107 4.0 v 7.2 659 |69.8 | 2.5 |-0.6 | 9.0 18
6.7 0.19 | 0.02 | 0.00{ 0.00 | 0.00} 0.00 | 6.8 1.5 0.1 0.0 171 0.1 } 2.6 [0.0 | 0.8 7.5 0.0 0.0 139 165 9.5 | +0.4 72119
(140)
near SCHREIBER
0.6 0.12 I 0.02 | 0.0 0,00} 0.00( 0.00 | 1,1 0.3 0.2 0.0 10.1 7.2 |11 {0.0 |01 1.8 0.0 L... 44 12,7 | 21.3 |15 -3.1 |13 20
(15)
west af ROSSPORT
1.2 0.14 { 0,11 | 0,00 { 0.00{ 0,00 | 0.00 | 0.7 0.5 0.3 0.0 17.7 6.1 }1.0 (0.0 | 0.4 3.7 0.0 L.... 4.4 18.9 | 28.0 | 7.1 |-2.4 (12 21
1,7 | 0.10 | 0.03 | 0.00 | 0.03| 0.02} 0.00 0.5 {05 | 0.2 | 6.0 11,0 | 7.1 0.9 10.24| 0.6 3.7 | <01 ... 6.7 15.7 §24.3 | 6.1 |-3.1 |12 22
west of CAVERS
|
2.6 | 0.42 l 0,07 l 0.00 l D.OOI 0.00[ 0.00 I 0.5 | 0.4 ll 0.0 I 38.3 I 5.6 I 0.8 |0.21 I 0.3 l 3.2 I'(O.l II 8.2 l 39.6 I 44.6 | 2.6 I -Ls I 10,23
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) H ° matter (Dissolved solids)
g 2 o Loss | Specific
ot 4 o . .
No,| Date ¢ On Monthly | Vater §° g 2 > Dried | Ignited To: ts Tons i ‘:;. c°::::'
of 3 sampling| Monthly | romy,. a 4 it % pH & at at P.P.M. agte- per t?nn K % 108 5
collection % date mean o orurel é; 335 g _g 105°C.| 550°C. foot day at at 2
& F 1 0 0
S & |8 S| & ss0°c. | 2s9c. | O
(Hazen)
(Days) °F) (CO,) (Units)| (Units) (Ca)
STATION NO, 141 — LITTLE GRAVEL RIVER
1| Avg, 14/59%0 31:55 |...evnoabiaoonn, 61 7.6 4 7.2 { 30 2 R 57.6 0.078 |........ 16.4 73.9 10.2
(7.0)f (80) 2)
2} May 25/62] 32:33 veresdiieneneds] 50 foaal.l 14 6.4 80 A P N R NPT TP PR 36.6 4.0
STATION NO. 142 — CYPRESS RIVER*
3| Aug. 14/59] 31:55 foeevieviifoienene]| 59 10,1 4 7.1} 50 0.4 O 55.6 0076 |........ 17.6 69.4 9.2
(7.4)] (120) | (D,
4{May 25/62| 24:27 fast cereero) 500|143 25| 6.6 | 90 0.8 f.......t. cosnecdicenis e 25.9 2.5
* Sampled at highway No, 17 bridge
STATION NO. 143 -~ JACKPINE RIVERT
5| Aug., 15/591 33:39 |Very lows¢|........ 61 |..... deearn] 761 35 JRPO! IO A FEUNP N A A B s 136
6| May 25/62) 32:33 High**}........} 52 |......) 6 | 6.8 }100 0 e..... deeereidoon B TR RETTEET SESTEIEY 38.8 4.3
1 Sampled at hlghway No. 17 bridge
* River so low difficult to obtain a sample
** rollector’s estimate of river level and discharge
STATION NO. 144 — JACKFISH RIVER*
7| Aug. 14/59] 31:55 |oevvenendenaaen 66 12,5 3.5| 7.7 | s0 1. |...... Y 120 0.163 |........ 31.6 182 26,0
(7.9} (90) (7)
8] May 25/62| 23:26 | High ceeanes.| 49 185 s. | 7.2 | 120 Turbid | .......}..... [ Y A P 83.0 12.8
« Sampled at nighway No, 17 bridge
STATION NO. 145 ~ MOJIKIT LAKE (OGOKI RIVER)
Water Level
9|July 17/59] 13:25 |1,072.67% )........ 50 9.5 2 7.3 40 (1% S R 56.4 0.077 vevans 31,2 52,3 7.6
10| Aug. 24 10:11 11,070.44 |........ 62 eernes| 2 7.4 | 45 0.8 PRI P O eseeeas 51.8 7.5
11| Sept. No sample taken
12| Oct. 15 18:140 [1,069.28 ...... eef 50 12.1 3 7.2 35 2 A, PRTREPR F B P s feenenenn 64,3 9.8
1 Level in feet above mean sea level based on Geodetic Survey nf Canada Datum
STATION NO. 146 —~ MOJIKIT LAKE
Water Level l
13| July 17/59] 13:25 [1,071.0F [........150 |10.4 2 7.2 | 45 2 creeenidaaiaiiil] 560 0.076 33.6 46.9 6.7
14} Aug, 21 13:14 11,067.0 PP K2 cvevsedd 251 7.2 |55 0.8 veeeeodoaans IET) PETRTen cereses heveenae 50,9 7.6
15§ Sept. No sample taken
16 |Oct. 14 19:41 (1,066.21 |....e0..| SO 10.3 2 73 | 45 3 Ceene PEETTREEY TPRIP PR LI 56.5 8.7
17 | Aug. 20/61] 30:51 |1,065.4 R PR A 2] 3 17313 0.8 ... deiiii 59.2 0.080 veeeend 264 64.3 8.5
t Collector’s report of lake level in feet
STATION NO, 147 — LAKE NIPIGON
Water Level
18 Aug. 14/59) 26:40 | 453.731] 853.77t} 66 5.6 2 7.8 |15 08 leveveridieansa. 108 0.147 |.........| 24.8 } 149 23.3
(7.6) {(20) (2)
1 Level in feet above mean sea level based on Geodetic Survey of Canada Datum
STATION NO. 148 — NIPIGON RIVER
< i N
191Aug. /29+¢] Monthly composite — year minimum |....... [ S .o 106 0.144 |..... .ol 510 vee 27.8
20 |Feb, /3¢*| Monthly composite — year maximum {.......}....] 726 [......L.......l..... R S 110 0.150 f......... 50.0 PP 32,1

* Data supplied by Ontarle Hydro Electric Power Commission
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Chemical Analyses

TABLEII ~— (Continued)

of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardness g
(Fe) Alkalis as CaCO, ] g .g u
—~ - = U
o g £ A I
§ 9 @ | g g 4 g g1 8 Non- g 2|
] 5 8 a “ k] -g g ° 4 - |9 ° K| 8 car- | Total 9 4 o & |No.
I 3 8 | b g @ 8 8 9 k| 2 | s 8 @' & o |bonate ° 8 g =
S| g1l el 8l g2 |8 |98 |S1218]8)35| 38 |8 g | s | 2] %
s|8|la (|28 |/ |&|a|2|6|a |d|C|u|E|{as|la |a a |al|d|a
(Mg) (Mo) | (AD | (Cu) | (Zn) | (Na) | (K) | (NH,)|(COs)| (HCOs) [ (SOL)| (CN)[(F) | (NOy)| (Si0;) | (PO,) {(B)
west of CAVERS
2.3 0,20 | 0.05 | 0.00| 0.00} Trace| 0,00} 1.3 0.5 | 0.1 0.0 37.1 | 6.6 1,0 {00 { 0.1 4.7 0.0 |.... 4.5 349 [ 450} 73 (-7 11 1
1,7} 0.21 | 0.05 { 0.00] 0.02| 0.00 | 0.00} 0.7 0.3 §......] 0.0 10.4 | 6.8 1.3 10.,22]| 0.2 46 |<0.1 ... 8.3 16,8 | 25.0 | 8.0 {-3.1 113 2
near NIPIGON
2.5] 0.42 j 0,10 { 0.00] 0.00] 0.00 | 0.05 1.0 0.4 | 0.2 0.0 33.5 | 6.0 0.9 (0.0] 0.4 3.9 fovviiienen 5.7 33.2 41,0 6.0 | -2,0 | 11 3
. 1.4} 0.20 | 0,06 | 0.00] 0.05] 0.03 | 0.00 0.5 0.4 | 0.2 0.0 6.0} 7.0 0.8 | 0.21} 0.6 3.6 0.17TL.... 7.3 12.2 16.1 7.6 | ~3.6 | 14 4
1 Total
neat NIPIGON
Y N 002 [oovvdeniidenains [ A A 0.0 62,5 {13.6 ) U: T AP RN AN PN R 13.6 64.9 f..... PR P I w5
1.9]0.13 | 0.10 | 0,00 |Trace| 0.00 { 0.00| 0.6 0.4 f......] 0.0 13.4 | 6.4 | 0.9 |0.22] 1.0 3.3 0,124 7.5 18,5 |[25.8 | 6.4 [-2.6 |12 {6
11 Total
near NIPIGON
7.5] 0,30 | 0.05 | 0.00 ‘ 0.00 | 0.00 | 0.00}| 2.2 0.7 | 0.1 0.0 108 4.8 36 (o0 }o0.1 5.0 0.0 7.1 95.7 {io3 4.7 |-0.4 ‘ 8.5 |7
(0) j(110)
4.4 0,60 | 0,13 | 0.00]0.00§0.03 | 0.00| 0.8 0.5 | 0.1 0.0 48.9 | 8.6 1.4 10.33] 0.8 3.7 0.141}.... 9.9 50.0 57.7 3.3 {~1.5 (10 8
t Total
at WABOOSE DAM
1.6] 0.16 } 0.09 | 0.00} 0.04 j0.00 | 0.00] 0.9 0.4 1 0.1 0.0 27.3 2.1 1,5 0.0 { 0.2 3.3 0.04 3.1 25.5 31.2 6.8 |-1.7 {11 9
161 0,12 fouuonnennndonees vierberend| 0.6 0.5 | 0.2 0.0 28,0 2.1 08 |.... 0.0 2 2 R R 2.3 25.3 29.2 4.8 |-1.6 |11 10
11
1.9} 0.33 | 0,03 | 0.00 N 0.00 { 0,00 J 0.00| 0.8 0.5 | 0.1 0.0 33.5 2.2 0.6 |00 04 4.0 0.03 4.8 323 36.7 5.0 |-1.7 |11 12
at SUMMIT DAM
1.6 0.18 | 0.07 | 0.00{0.04 | 0.00 | 0.00| 0.8 04 | 0.2 0.0 23.8 | 2.0 1.9 ]0.0 |0.2 3.3 0.01 . 3.8 23.3 28.7 6,7 |-1.9 111 13
L5fee.s PN N TS N cevea) 06 0.5 | 0.2 0.0 26,3 {3.0 1.3 1....0.2 26 Foaeens . 3.5 25.1 {303 4.8 [~1.9 11 14
15
1.8{ 0.21 | 0,02 | 0.00|0.00 |0.00 [ 0.00] 0.8 0.4 | 0.1 0.0 28,3 123 |06 (0.0 [0.6 4.0 |...... 5.9 29.1 |33.1 55 [~L7 111 16
1.9 0.16 | 0.00 0,00 0,00 § 0,00 | 0.00{ 1.4 0.5 | 0.2 0.0 33.3 | 1.6 0.6 0.16» 0.4 6.8 |[<0.1 . 1.7 29.0 38.3 9.3 |~-1.7 {11 17
at ORIENT BAY
3.9 0.10 | 0.02 0.00] 0.01 | 0.00 | 0,00 L5 0.7 | 0.0 0.0 86,7 | 3.8 1.6 |0.0 0.3 7.8 SR R 3.1 74.2 85.6 4.2 |-0.3 8.4 |18
at CAMERON FALLS
124 covfoeeedd 3.0 0.8 l..... 0.0 68.0 |0 0 TS RN AN 2.5 Ceeeen ..‘.J 18.6 74.4 l‘..... R N I
3.6 ..... Ceren L5 0.8 L.....120 75,0 {96 |0 corvebeeend 4S5 e d 302 951 buvaenabenaedivnacdonaad 20
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105 C.
(Second-feet) g ° matter (Dissolved solids) »
g g ;g 5 Loss | Specific
v -
No,| Date k! On Water| 8Q | .28 N Dried | Ignited Tons Tons i r:;- co:::: !
of B sampling| Monthly | fonn o 5 BE| oy & at at P.P.M, Bper_ per tigon K x 108 g
collection & date mean  |ararure) I3 g3 g ] 105°C.| 550°C. cre day ki
g 2| Ld 2 £ foot at at 3
g &5 188 Sl & sse°c. | 25%c. | O
@ (Hazen)
(Days) ©F.) (CO,) (Units) | (Units) (Ca)
STATION NO. 148 ~ NIPIGON RIVER
1}Aug. /29
to June /307 Yearly average |..... [ PP AN R 78] ..... T S I 113 0154 ......... 53,5 |oviinannns 29.1
2| Aug. 3/57 94:111}12,5001 | 11,460f | 63 cereeed 2 7.8 15 1 P e N P 153 23.2
(7.8)| (40
3 | Sept. No sample taken 12,200
4] Oct, 22 3:41 112,200 11,780 51 4.8 1 8.0 15 0.3 104 0,141 148 23.9
5 | Nov. 18 7:21 |11,000 13,580 41 I I § 8.1 10 0.9 EEEE TR 149 24,2
6 | Dec. 20 24:28 | 14,100 13,010 34 3.5 0.9 | 8.3 15 0.8 103 0.140 150 24.4
7 |Jan. 22/58| 21:33 |17,800 13,550 32 1 8.1 15 [1 2% 2 M N T ceeesa 152 24,9
8| Feb, 20 18:20 |14,800 13,720 32 1 8.2 15 03 Jovvevnenferereondenaan, sebans 164 24.8
9 {Mar. 17 4:45 111,000 11,660 32 1 8.1 10 0.3 111 0.151 I54 24.9
10 | Apr. 17 19:25 9,570 9,480 35 te.eeee. 09| 8.2 15 (11 S I D P verbasens 153 24.6
11 |May 21 15:22 {12,600 11,240 42 veavans| 1 8.1 15 0.9 vaserbarenas 149 24,1
12 | June 18 22:30 {14,200 12,150 48 5.6 0.71 8.3 20 3 105 0.143 148 24.1
13 | July 18 28:38 116,200 13,640 55 verreea) 3 7.7 15 0 veserrsbeerans 147 24.0
14 | Aug, 27 27:131 114,200 14,580 59 T 2 7.9 10 0 I B 145 23.7
15| Sept, No sample taken 12,720
16 | Oct. 6/58| 16:117 |10,300 12,480 52 3.5 1 8.0 10 0 bvvveneeieneaao} 988 0.134 148 23.8

t Discharge records at Pine Portage plant of Hydro Electric Power Commission, Lat. 49°19’ 00", Lang. 88°17' 36" - Drainage area 9,485 square miles
(exclusive of Ogoki River Diversion)
* Data suppifed by Ontario Hydro-Electric Power Commission,

STATION NO, 149 ~ NIPIGON RIVER (HELEN LAKE)

17 | Aug, 16/59} 32:53 7,040t |11,7oo’r 57 4.7 2 7.8 (io 058 ........ eeee.d 92,8 0.126] 1,756 25.2 152 24,0
0) 2
18 {May 25/62% 31:33 | .....v.fiveieiin, 48 |.......} 3 | 78] 35 3.

RPN R ] (PRI PP R T BT 159 23.9

* From town tap
1 Discharge records at Pine Portage plant, see Station No, 148.

STATION NO. 150 ~ STURGEON (NAMEWAMINIKAN) RIVER

19 [Aug, 14/59| 26140 L...........,....}61 10.6 4 7.3 40 0.8 l.i.iieripuenani, 78.0 0.106 |, v..ev.n. 22.8 98.0 14.3
(7.0)] (65) )

STATION NO. 151 — ROLLAND LAKE

20 |Avg. 16/59 | 33153 Leveravifrinns vee| G3 7.3 I 8.2 10 0.8 fovoueenrfrvoae.l} 134 0.182 |......... 29.6 206 34.6
(10) [¢Y]
STATION NO. 152 ~ BLACKWATER RIVER
21 |Aug. 14/59 1 26:40 | ...vaondfiinianin, 61 11.0 1 8.2 50 0.8 oioiii]eiiand 131 1o0a78|........ 312 180 30.0
(8.0)] (50) |(<1)
STATION NO. 153 -~ LEONARD LAKE
22 | Aug. 14/59 | 26:68 veveriaiiaserani,] 66 10,9 6 7.4 15 3.3 135 0.184 |,........] 400 201 25.2

25 6
8.1) §(50) (252

STATION NO, 154 — BLACK STURGEON RIVER*

23 tAug. 3/57 1 95:104 [...... S A 74 1.8 |3 7.5 | 50 2

....... dereeno| 117 0.159 {....uiv0s] 30,0 16 15.2
(7.4) | (75) >

* Sampied at highway No, 17 bridge

STATION NO. 155 — WOLF RIVER *

24 |May 25/62[24:27 Tﬂigh'r [...... s 114 |5 ]m I E || ...... Ao l[ ....... |! 127._L17.1

¢ Sampled at highway No, 17 bridge
T Collector’s estimate of river ievel or discharge
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TABLEII — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardness §
(Fe) Alkalis as CaCO, 3 81 81
—~ B =] o
¢ c N B |89z
- o L] - o bl
g E g g g g g § I Ll 5 & c:r- Total 5 | 21 2 |No
= @ | | . : 4 B! 5 v =
|1 < ] K| H g o g ] ) ] 2l 8 @ ) g | bonate S b R =
2|38 g & Y 2 4 2 ES 2 |88 8 |83 3 2 g ¥ 213
2 1] 1 d 12 R 3 " ] 4
18 (8215|832 3|8 & |7 |5(e|s8 s8] & |2 g le|58
(Mg) (Mn) | (AD) | (Cu) | (Zn) | (Na) [(K) | (NH,)| (COs)| (HCO,)| (SO,) [(CD) | (F) [(NO,) (Si0y) | (POL) | (B)
at CAMERON FALLS (concluded)
3.2 b d o e 21 |17 | 170] 360 | 24 |0 | ] 48 feorii]eenns 180 | 859 [e......l... I N N 1
38 |..... vee oo U R 24 |08 00| 00| 908 | 3521 o5 | 53l 0.8 | 753 | 870 6.4|-0.3[84 |2
(0) | (92) ()] (74) 3
3.9 15 |06 1}.....] 0.0 883 3.4 27 0.1 | 46 3.4 | 757 | 841} 41|-0.2]{8.4 |3
3.7 1.7 {05]00 | 00| 8.7 | 2.9 | 1.6 0.2 | 4.7 20 | 756 | 83.7] 4.6 -0.1{83 |5
3.9 13 {05100 | 00/ 90.2 | 3.4 |20 0.3 | 5.4 29 | 769 | 8561 3.5|+0.1[81 (6
3.8 1.2 |06 0.0 [ 00| 909 [ 41|16 Joll 5.2 32 | 778 | 863 3.1|-01(83 |7
3.9 1.2 j 06| 005 0.0 924 | 3.0 |12 Jo4 | 48 21 | 7729 | 85.4| 32| 0 |82 8
3.6 1.4 | 0.6 005 0.0 9.6 | 29 |13 03| 60 26 | 769 | 85.7| 3.8f 0.0]81 |9
3.9 12 {0601 | 00] 90.3 | 27 |14 03 | 53 3.3 | 77.4 | 846 | 32| +0.1] 80 | 10
3.6 13 106) 01 o0 885 | 20913 o2 | 51 23 | 749 | 827 | 3.6| 00§81 |11
3.6 13 |06 ] 005 00 887 | 3.0 | 1.0 02 | 71 21 | 749 | 837 36|40} 8.1 | 12
3.4 1.3 | 0.5( 005 00] 898 | 3.3 |1.4 Joz {..... ] 0.2 | 73.9 | s29| 3.7|-0.4] 85 (13
3.8 1.3 Jo6|01"| o0 8.5 | 46|17 102 | 6. 47 | 748 | 847 | 3.6|-03]8.5 | 14
15
4.0 18 Jos|ot| o085 | 23[1500]02] 64/ 00 | 32| 758 | 84| 49|-0.2]8.4 |16
nenr NIPIGON
3.9 |0.20| o0.01] 0.00| 0.01] 0.00] 0.00] 1.5 |06] 00| 00| 90.6 | 62 {1300 04| 5500 |.... 1.6 | 75.9 | 88.0| 4.1} -0.4]86 |17
5.0 {0.40| 0.03] 0.00{ 0.00| 0.00| 0.00| 2.0 Jo6| 02| 00 925 | 5.2 |tolerrfor | 39 {02t |.... 45 | 80.4 | 885/ 5.1|-0.4] 8.6 |18
T Total
near GERALDTON
3.2 |0.13] 0,03 | 0.00| 0.08] 0.00| 0.00| 0.7 06| 0.1 | 00| 53.8 | 40 |os8|oofoo ]| 3.4 |.....]io.] 47 | 488 | s3.6| 30 (-1.3] 09 |10
near JELLICOE
6.0 lo.05] 0.03 | 0.00] 0.00] 0.00] 0.00| 1.3 [0.7] 02| 0.0 129 89 {1800 |os| 70 o0 [.....] 53 |11 |12 2.5 | +0.4] 7.4 | 20
at BEARDMORE
s.1 fo.10} 0,04 | 0.00 | 0.00} 0,00} 0.00} 1.0 {08 0.1 | 0.0]109 46 11000401 | 5.4 L. bl 68 | 958 101 22 140278 |11
(0) j(112)
near BEARDMORE
6.5 10,20 | 0.03 | 0.00| 0.00|Tcace { 0.00| 5.0 | 1.4| 00 | 00 96.9 | 6.9 19600 |3.0] 7.3 |.. sl 101 | 896 |13 |11 [~0.7] 8.8 |22
(0) J(101)
near EVERARD
49 '.....‘o.os 0.00| 0.00{ 0.00| 0.05 [tt.s Jo.8] 01 | 0.0 | 669 | 7.1 J15.7 o0 Jous | 84 |...... l ..... 32 | 581 | 9n.2{30 |-t.0] 95| 23
aeart HURKETT
7.6 Io.27|o.os I o.ool o.ool o.01—l o.ool 0.9 Io.sl 0.1J o.o| 81.2 | 6.7 Ll.s IO.ZIlO.SJ 5.2 I 0.271‘I.....| 7.4 | 74,0 | 80.7I 1.7'—0.6 Rpl 24

t Total
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge o Suspended dried at 105°C.
(Second-feet) H ° matter (Dissolved solids)
g 3 ‘?i’\ Loss Spq;iﬁc
5] y o . . t-
No) Date b} On Monthly | Water §9, - . Dried | Ignited T::‘s Tons is:?- c:o:n ::
of o sampling| Monthly | ramp. 210 ,g, pH & at at PPM.| . per tion K x 10° 5
collection :’-? date mean  |erature) E‘:’i 8h L 2 105°C.| 550°C. foot day at at K
o oo —_ B 0 0
g gn 88 3 4 ss0°c. | 25°C. 5]
(Hazen)
(Days) ©F.) (CO,) (Units)| (Units) (Ca)
STATION NO, 156 — CURRENT RIVER
1)Oct, 17/57 8:19 {....... Jeeees 47 9.7 |2 7.5 65 3 4.8 1.3 58.8 0.0804....... . 35.6 83.5 10,3
2 |Dec. 19 29:39 [ ........ eeneed 33 PR ) 7.6 70 0.8 [..... P P N IETTTTTYE T 80,2 9.6
3 |Feb. 19/58| 22:48 | .....oii}eienienn 35 107 | 3 741 70 (125 200 PP [ 68.8 0.094 ]........ 41.2 79.3 9.3
4 | Apr. 18 18:24 High |........] 39 t...... 1 7.4 70 D A R I A P SRR 51.1 5.5
5 |June 19 22:29 faereeiniponnenennd 63 12,8 | 2 73| 70 0.8 |....... deee 66.4 0.090 {........ J o 432 50,7 5.8
6 | Aug. 19 242125 | oovennnafocenns ved 65 YRS I 6.9 55 0 beervaooafosans R P P TR IEE T 74.5 9.3
STATION NO. 157 — LOCH LOMOND
71Sept. 7/50F 34 loooiiiifeeiiinii i 5 7.0 | 35 3 | N Y 56.8 0,077 {ouvvunnn 19.6 56.8 5.8
R RVETAND VAT ) | A SR R AN IR B2 I I Y S - IETRYTRTS PR | 56 0,076 {.vvvendieven o] 5.6
9 {June 17/53tF covvviferrreieatennnnnnediciistiiiendd 3 Tl fooeanid] 2 vieiedeiiiensd] 60 0.082 |evvvrenedecieciasdininnnnaad 6.0
10 |June 8/61{ 6:6 }...... Y PRI Y R IR 4 7.0 |5 7 AP oo RPN TETTRES Y v 51.8 4,9
11 [May 24/62%32:34 |........ I 1 { I S 7 6.7 25 TS R P A e 53.7 6.2
1 Analyses by Alchem Ltd., Burlington, Oat,
* At city tap
See also Table III, page 89
STATION NO, 158 — DOG LAKE
12 {July 31/57} 92:106 J.evevnui]eennnnnadhennns 13.0 |3 7. G0 0.9 Loveveiifoeennnn 68.8 0.094 |....... 39.2 63.0 6.9
(7.2)} (75)
STATION NO. 159 — KAMINISTIKWIA RIVER
13 |Aug. 2/57| 95:102 | 1,530 1,310 PP P ) . 50 2 R IITEEETY IITTRTYS rerm B RRTTEET I 63.1 7.8
(7.3) | (80) [
STATION NO, 160 - KAMINISTIKWIA RIVER
14 10Oct, 17/57 | 7:18 ] 1,530t | 1,360t |50 128 |1 7.6 70 2 A P .| 72,0 0.098 297 42,0 66.3 8.7
15 |Nov, 18 15:21 1,640 1,550 36 {...... 2 7.6 90 5 . P PR R | TP PETTrTe 78.7 10.6
16 |Dec. No sample taken 1,490
17 {Jan, 17/58| 8:38 {1,410 1,530 {..... 100 |2 7.5 35 1 veaeeeas| 744 0.101 71,1 9.9
18 {Feb, 18 24:41 | 1,540 1,570 133 |......J|1 76 | 70 (17 T AN R P B 67.2 8.7
19 |Mar, 18 7:44 1,400 1,470 33 vevsssd 0.8 | 7.8 50 0.8 IXETES IXY o} 73.4 9.0
20 |Apr. 18 18:32 1,770 1,420 46 19.3 2 7.4 |110 7 ciieveed| 964 0.131 68,0 8.5
21 [May 20 16:23 | 1,040 1,110 54 RPN 3 7.4 75 4 D I P S S 5] 10.8
22 |June 18 22:30 {1,060 1,420 61 YRR ) 7.5 |120 4 T T P O R I <1 Y 1 10.0
23 |July 18 28:46 | 1,540 1,610 66 . 3 7.3 90 4 . 78.4 0.107 30.8 66.9 9.2
24 |Aug. 18 21:45 | 1,700 1,670 P R B 7.2 75 2 FETTTTTY PP AP SRS TN B X ] 9.0
25 |Sept. 18 7:124 | 1,230 1,370 56 Jerenees 1 7.7 90 2 EETTTE P E S TN T 68.8 8.9
26 {May 24/62 |32:34 2,270 2,070 57  Jeaeens 8 7.0 90 b 2 N PO [ vessorasfocss 93.5 11,5
T Dischatge records at bridge on highway No, 17A at Kaministikwia, Lat, 48°31* 58", Long. 89°35' 39" -Drainage area 2,500 square miles.,
See also Station No, 182, page 68
STATION NO. 161 — SHEBANDOWAN LAKE
27 |Aug, 2/57 l 90:104 L....... [ PRSP £: 1] 7.2 |4 : f ) 20 5 16 4.5 53.6 ]0.073 {....... Jd 23.2 56.2 | 7.0
7.3
STATION NO, 162 ~ SHEBANDOWAN RIVER®
28 |Aug, 2/57| 90:104 I 489t 315t |80 9.2 |1 (7.5) 50 ) S I bevesess 59.6 0.081 78.4 25.6 64.5 8.2
7.7
29 {Sept, No sample taken 339

* Locally known as Matawin River; sampled from highway No. 17 bridge. . . i
t Dischatge data for Aug, 2/57 recorded at Glenwater; remaining data recorded at highway No. 17 bridge near Suashine.
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Chemical Analyses

TABLE II — (Continued)

(In parts per million)

of Surface Waters in the Upper Great Lakes Drainage Basin

Iron Hardness ]
(Fe) Alkalis as CaCO;, q "
o I B I I
g . . 7, AEIENE
o & g v b -4 car- Total o g g *~ { No.
@ 8 H 2 “ g ~§ s % 2 S |8 v § ] bonate N g ‘g 2
v | < k= g § a ) 5] 9 k| % |g K sk | & q © vl 8 =
g 3| w 0 g & v 2 « 2 E ) 8 [T 5 ] a
& 518 g 1215 |8 1% (8|8 |% |3 S )22 |8 |=25]|8 |8 g 5| & | 8
= BiA = - (V] N 3] a < O m (] Ul 2 Bl | a m (7] a | a (]
(Mg) (Mn) | (AD) [(Cu) | (Za) [ (Na) | (K) [(NH,) {(CO,) | (HCO,) [(SO4) [(CD) |(F) J(NC,)[(SI0,) [ (PO, | (B)
at PORT ARTHUR
3.5 .00 0.251 0.01| 0.00| 0.00| 0.00| 1.0 0.7 0.0 0.0 43.3 4.1 1 1.3 0.75} 0.1 5.5 , ‘e 4.6 40,1 48.9 5.0 ~1.31 10 1
k75 0 ISP IR IR T SN SO 1.2 0.6 0.1 0.0 38.5 601 1.0f....] 0.4 7.8 f.o.... 0.00 5.9 37.5 49.0 6.3} -1.3] 10 2
3.5 booood 0.17 Tfﬂcﬁ 0.00| 0.00} 0.00] 1.0 0.7 0.15] 0.0 37.7 62| 1300 | 0.8 2% I [ P 6.7 37.6 49.5 5.3 | -1.5) 10 3
24 Lo PR PRNNAS PRI civna] 08 0.5 0.2 0.0 23.3 4.6 | 0.81... 0.9 6.8 |.. 0.00 4.5 23.6 33.8 6.71-19f 11 4
24 |ooeeas 0.11 | 0.00; 0,00f 0.00] 0.00| 0.9 0.5 0.1 0.0 23.8 5.1 {04100} 0.3 75 T SO 4.8 24.3 32.3 7.2 | =201 11 5
3.3 Lo bessadenns e e 1.0 0.6 0.1 0.0 37.2 5.0 | 0.7 0.3 5.6 | 0.00 6.3 36.8 44.1 5.5]1-2.1| 11 6
at FORT WILLIAM
L9 |eeeed 016 [oiiiidenann 2 ' 2.9 | 04 |, 0.0 29.2 59| 0 | 0.20] 0.0 | 4.2 I . 0 22.3 |} 35.9 {22 -2.3( 12 7
24 ot oo oot g nsecddennnf 000 19.5 6810 R N 4.9 | 8 24 .. -1.7(11 | 8
1.2 10.2 |[....d ... 0,00}..... 0. coudennindens 0.0 0 30.5 8140 (... .f.... 4.1 RS I 0 20 . codf =21 11 9
2.7 foennn I NS T S EETEEE T 1,0 0.6 0.1 0.0 208 |.....| 091006} .... ...} e dhel 6.4 235 ..., eebaes 10
2,5 (001 |0,01 | 0.00] 0.00| 0.30] Trace} 0.9 0.5 fovne 0.0 21.2 7.1 1 0.9]0.11f 0,1 3.7 |... . 8.4 25.8 29.2 68| -2.6(12 11
at dam, north of KAMINISTIKWIA
25 L. .0.12 | 0.00] 0.00| 0.00| 0.00| 1.4 1.1 0.15| 0.0 27.7 4.1 ] 16| 0.0 | 1.2 6.1 e d 4.8 27.5 38.9 9.3 | 2.0 11 12
at KAMINISTIK WIA
24 |..o0n ERSRSI S T R 1.3 0.8 0.0 {0.0 31.7 4.9109f....} 0.2 6.0 [..... ceves 3.3 29.3 39.9 8.5|-1.7] 11 13
at KAKABEKA FALLS
26 |.....]0.06 | 0.00} 0,00] 0.00| 000] }.0 |07 | 0.1 {0.0 33.8 49112100 07| 6.7 e 4.7 32.4 | 40.7 | 6.1} ~1.4] 10 14
3.2 heenn APUUNAE NN [N FTTTEY (TR 14 109 ) 0.0 j0.0 40.8 5.2 119 ]....0 04 81 6.1 396 518 | 7.0 1 -1.3] 10 15
6
2.7 1.1 0.6 0.1 | 0.0 35.8 6.7 11,2 0.0 1.0 7.3 6.4 35.8 48.3 6.1|-15] 11 17
2.5 1.4 0.6 0.15] 0.0 31,9 5.2 1.1 f... 0.8 7.3 5.8 32.0 43.4 8.4 (-1.4] 10 18
2.2 1,1 {07 [ 01 |00 32.4 42 108 |..... 0.8 | 7.1 4.9 3L5 | 4L9 | 69| ~1.2] 10 19
2.8 L1 108 |......[ 0.0 29.3 49112100 | 0.8 85 8.7 32,7 | 43.1 | 6.6|-1.6] 11 20
2,8 1.2 0.8 0.2 | 0.0 43.2 3.9 111 |..... 0.3 5.3 3.1 38,5 47.4 6.2 | -1.3| 10 21
2.5 1.4 0.6 0.1 | 0.0 37.5 6.0 | 1.0 |. 0.3 5.8 4.4 35.2 46,1 7.8 | ~1.4| 10 22
2.3 L1 0.6 { 0.15] 0,0 34.4 3.7 10.9 0.7 7.2 4.2 32.4 | 42,7 | 6.7 | -1.6] 11 23
2.7 1.0 (07 ] 0,2 |00 33.5 3.6 {12 ] 0.6 | 6.6 6.1 33,6 | 419 | 5.9|-1.8] 11 24
2.8 1.2 |07 | 01 |o,0 34.6 3.4 |12, 0.5 7.1 5.3 33,7 | 42. 7.0{-1,2] 10 | 25
4.2 1.5 0.8 |vves [ 0,0 41.3 8.5 | 2.2 j0.25 | L.0 4.7 0.12 J.... 12,1 46.0 55.2 6.5 -1.8| 11 26
near MABELLA
18 }..... 0.20 | 0.00) 0.00| 0.00| 0.00] 1.1 0.6 0.05} 0.0 25.5 4.4 109100 0.4 5.2 e eenen o 24.9 34.2 84¢ 2211 27
“4.6) | 27.9)
near KAMINISTIKWIA
2,2 l «v+.]0.13 | 0,00 | 0.00| Trace] 0.05} 1.2 ‘ 0.7 ' 0.05] 0.0 33.4 3,91 0900 | 0.4 55 feevandinnn . 29.5 39.7 7.8 |~1.51 11 28
© | 337 (2.3) §(29.9) 2
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge - Suspended dried at 105°C.
(Second-feet) g © matter (Dissolved solids)
3 g . :g% Loss Spqgific
Date g On Water| 8Q | .08 Dried | Ignited Tons | pong ,on | conduct-

of A sampling Monthly temp- : g 9 K] pH :>." at at P.PM, per per :.Bm- Kp:cfog 5

collection % date mean  |aratore| gbd 838 g = 105°C.| 550°C. acre- day ton Kl

@ ﬁ‘js' 2 _“.3 ° —s foot s:;, ) at -

8 & &2 ] & 550°C. 5°C. o

(Hazen)

(Days) ©F.) (CO,) (Units){ (Units) (Ca)
STATION NO. 162 — SHEBANDOWAN RIVER*
1]0ct, 19/57| 12:44 1801 2131 41 18.4 3 7.6 100 4 115 15.6
2| Nov, 21 12:18 370 361 37 seereed 4 7.3 150 4 90.8 12.3
3 |Dec, 20 28:38 557 548 39 10.0 2 7.5 60 3 80.4 11,0
4)Jan, 23/58} 20:32 539 562 37 feeeees 9 7.0 40 7 133 10.7
5{Feb, 22 16:18 485 484 35 lo..... 4 7.2 35 3 120 9.6
6| Mar, 20 20:27 409 451 38 7.3 5 7.1 30 2 82,7 10.7
7| Apz. 25 33:42 | 1,030 1,090 45 |...... .5 {75 120 3 61,2 8.3
8 |May 23 13:20 562 591 51 beveend] 25 | 7.4 100 5 82.8 1L3
9|June 21 25:33 516 770 62 cereesd 5 7.0 100 2 68.5 9.1
10 {July 26 25:54 570 996 74 |...... 3 7.3 75 2 72.0 10.5
11t Aug. 26 30:147 195 287¢ 64 ceeraed 4 7.3 60 0 87.6 11.9
12|0ct. 1 14:122 384 469 50 17.8 2 7.6 920 4 98.7 14.3

* Locally known as Matawin River; sampled from highway No, 17 bridge,

I Dis.chargde data for Aug. 2/57 recorded at Glenwater; remaining data recorded at highway No, 17 bridge near Sunshine.
estimate,

STATION NO, 163 — PIGEON RIVER*

July 31/57 | 72:83 155 293 75 5.7 3.5 (7.3) 25 4 |o.... eeshevered 62,8 10,085 26.1 16.4 90.1 113
7.8
Nov, 13 12:47 178 165 7.6 80 9 92,1 11.2
Dec, 16 24:32 101 105 7.5 50 5 94.6 11.4
Jan, 19/581 24:36 95 91 7.4 30 5 98.0 114
Feb, 17 24:50 81 89 7.7 25 6 99.1 116
Mar, 19 15:43 90 93 7.4 25 5 99.9 1L.5
Apr. 21 18:29 471 422 7.2 110 7 58.2 6.6
May 17 13:19 178 222 7.4 85 3 76.8 8.9
Juae 17 23:31 94 130 7.7 70 4 86.5 10.5
July 15 23:41 76 78 7.4 50 2 92.8 11,2
Aug, 15 24:33 73 65 7.4 20 1 89.9 10.8
Oct. 15 7:110 186 206 48 L.l 7.5 140 5 RERTEET EETTETTY R LTI TR RENT R TP 89.3 11.2

* Lat, 48°00* 42", Long. 89936 40" — Drainage area 600 square miles; sampled at Middle Falls,
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million)

Iron Hardness g
(Fe) Alkalis as CaCO, g g ®
~ 8 2| 9 b
) 3 k|

a2 ° ] § 5 K] o g M M M E] _‘é car- | Total o B S B

g AR RERE g e |9 8|48 S L2 |21 8| wE]B | g | vonae s | 3| % |3

g ] @ @ & u = ] [ 2 & B s |9 ) 59 @ 8 M y 3

S |8 8|8 (58|23 |88 |5 |2 CHE-NERIEE R g | 8|5 |3

= | wjd |2 (< |0 [ A Al 8 & d |0 (K] B |68 | R M @ Al d | @

(Mg) (Mn) | (A]) [(Cw) | (Zn) | (Na) | (K) [(NH)}(COy)|(HCOy) | (SO)|(CD |(F) | (NOy)| (Si0y) | (PO,)| (B)
nenr KAMI NISTIKWIA (concluded) - Draiaage area - 1,080 square miles

46 L....} 0.30] 0.00 0,00| 0.00 | 2.1 1.1 10,1 0.0 65.0 5.8 | 2.5 0.2 8.4 4.5 57.8 72,7 | 7.1 | 0.9 1
39 1.en [ PO Y Y 1.7 0.8 0.1 0.0 45.2 5.6 §2.7 0.2 9.9 9.6 46.7 59.5 t 7.1 | -1.5 2
2.5 0.14| 0.00 Trace| 0.00 | 1.2 0.7 |0.1 0.0 41,1 | 4.9 1.3 0.2 7.4 4.0 37.7 49.7 | 6.3 | -1.3 3
2.8 . . . 7.7 42 [.....] 00 51,7 | 48 |96 ] 0.1 6.6 . 0.0 38.2 71.9 (28 -1.8 4
2.5 J 1.9 1.2 10.I5 | 0.0 37,7 53 |21 J Tracel 8.0 |..... . 3.3 34.2 49.3 |10 =17 5
2.6 1.4 0.8 ]0.1 0.0 38.4 | 6.2 1.3 0.8 7.2 | . 5.9 37.4 50,1 } 7.3 | ~-1.8 [
2.4 ..., 1.0 0.6 (0.1 0.0 25.5 5.4 14 1....] 0.6 72 fvviiafinnn 7.4 30.6 39.4 { 6.5 | 1.6 7
2.8 |..... L3 0.7 0.1 0.0 40.2 5.9 1.3 L. 0.2 4.6 ... 0.00 6.7 39.7 47.9 | 6.5 | -1.4 8
2.6 fuuuns 1.1 0.6 |0,1 0.0 35.2 5.0 1,0 {0.0 | L5 49 L. oeaes 4.5 33.4 43.2 | 6,5 | -L.9 9
23 ... . . 13 0.6 |0.2 0.0 38.9 4.5 0.7 |...) 0.4 6.2 foiiidiiin 3.8 35.7 45.6 | 7.2 | -1.6 10
33 1..... [P SUTINN NENEY BTTYT Y 1.4 0.7 |0.15 | 0.0 46.1 5.7 1.0 J 0.5 5.6 {.....{0.00 5.5 43.3 528 | 6.5 | ~1.4 11
3.5 127 } 0.12] 0.00| 0.00| 0.00f 0.00 | 1.2 0.8 |0.1 0.0 50.6 4.6 1.0 |0.0 | 0.2 6.9 0.0 Y 8.6 50.1 575 | 4.8 | ~1.0 12
near PIGEON RIVER

3.1 }.....{ 0.04| 0,00/ 0.03{ 0.00| 0.00 | 1.5 0.5 [ 0.05 } 0.0 4.0 | 6.9 1.8 [0.0 | 0.8 | 6.8 [..... . 4.8 40.9 54.5 =1.5

3.8 [.....1 0.13] 0.00| 0.00| 0,00 2,2 0.8 | 0.0 0.0 414 10,2 |2,9 (0.0 | 0.4 7.4 9.6 43.6 59.4 -1.2

2V TR RN SR I R 1.7 0.6 | iuun 0.0 43.6 8.3 2,1 o 0.2 7.8 7.9 43.7 57.3 ~1.3

L1 NS PRONY PR SN T 1.8 0.6 | 0,0 0,0 47.1 76 |18 [....) 0.2 7.9 6.5 45.1 58.7 -1.4

3.7 ).....{ 0.10] 0,00} 0,02| 0.00 1.8 0.6 | 0.1 0.0 46.9 | 8.4 1.8 (0.0 § 0.6 9.5 5.7 44,2 61,3 -1.1

EE: 3 AR RN PR AN R 19 | 0.6 |0.1 0.0 | 463 | 7.9 |16 |.....| 0.5 | 7.9 6.3 44.3 58.6 -1.4

25 1 (PR R P AN M 1.4 0.5 | 0.1 0.0 233 |69 |11 [....] 08 7.1 7.6 26.7 38.4 ~2.0

3.3 { 0.37 | 0.07| 0.00| 0.00| 0.00 1,7 0.6 | 0.1 0.0 33.3 1 1.3 (0.0 | 0.2 3.9 8.5 35.8 43.5 -1.6

3.4 2,0 0,5 [ 0,2 0.0 42,9 | 7.2 13 [vved 0.2 | 45 5.0 40,2 50,7 -1.1

3.7 17 105 |02 0.0°| 468 | 7.6 |15 |.....| 0.0 | 4.0 4.8 43.2 53.2 ~-1.3

3.6 1.6 105|005 [ 00 | 442 [ 6.2 [1.6 |00 | 0.4 | 50 [.oviidivind] 55 41,8 s1, ~1.5

L0 O Y T oy NN AR e I I K N § 0.0 | 417 | 64 |19 |....] 06 | 7.1 |.....]0.00] 10.6 44.8 54.2 +1.3
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Y.akes Drainage Basin
(In parts per million)

Residue on evaporation
Stream discharge Suspended dried at 105°C,
(Second-feet) 5 matter (Dissolved solids)
g g 5 Loss | Specific
K] ] poEel . . Tons on cooduct-
Date 8 Oon water | a5 | 5% Dried |Ignited Tons e
No. of E {sampling Monthly temp- cg BE [pH 2 at at P.P.M. apf‘_ per :?:': é";cioc g
collection -1 date meao  |arature E,IE g% ED’ B |los°C. |s550°C. f:of day :“ at g
o — —
g Rz | 2% S E sse°c. | 20c. | e
a o [Shad 3] [§]
(Hazen)|
(Days) (°F.) (COyp) (Units) |(Units) | (Ca)
STATION NO. 164 — LAKE HURON (GEORGIAN BAY, NORTH CHANNEL)
Water Level
i |June 8/63F 31:60 576.911| 576.921| 71 4.2 2 7.5 5 b O 74.4 G.I0I Joovevuneboennnnn 123 4.1
(8.1)

1‘_ Elevation in feet above mean level at Father Point: referred to IGLD (1955) at Thessalon (Canadian Hydrogeaphic Service)

STATION NO. 165 — TIMAGAMI RIVER *

2 {June 5/63] 22:54 | ....... . I ) 8,7 3 6.6 | 20 0.5 [oveenn Aoy 400 (X157 S R 14.0 52.4 4.5
(7.0)
* Sampled at Martel’s Riverside Lodge
STATION NO. 166 ~ MARTEN RIVER*
3 |June 5/63] 22:54 Jiiieeeiidiianiena| 72 9.4 2 7.0 25 0.5 Joeveeeedeanannns P A 62.6 6.3
(7.2)
* Sampled at highway No. 64 bridge
STATION NO. 167 (STATION NO. 19) — LAKE NIPISSING *
4 l]une 4/65l 21:55 | 642.101 642.151’% 66 9.0 3 7.0) 25 3 1.6 0.9 54.0 0.073 t...... .e 20.8 73.1 6.6
(7.3
* At Callander wharf
1 Level in feet at public wharf in North Bay above mean sea level based on Geodetic Survey of Canada Stations, STATION NO, 168 — SOUTH RIVER®
5 |June 4/63F 23:37 | i85t . 134t 72 it.3 5 6.3 30 1 P F SRLETEE! SETRIEE (ARTEREE efeenreand 401 3.4
6.3)
* Sampled at highway No, 11 bridge
t Discharge records at South River immediately below the South River Electric Company- Lat. 45°50", rong. 79°22' 35"
STATION NO. 169 (STATION NO. 24) — TOMIKO RIVER#
6 {June 5/63] 22:54 |.ieeiiiiifiiiiinans 71 9.5 4 6.0 20 0.9 .......4‘ ........ N S RN 41.8 2,9
(6.4)
* Sampled from highway No. 11 bridge
STATION NO, 170 (STATION NO. 79) — SERPENT (KENNEBEC) RIVER*
7 |June 24/63| 50:80 |,........ A L | 2.4 1 6.6 5 | S I 194 0,264 |..... ool 36,4 283 34.8
(6.6)
* Sampled at highway No, 17 bridge
STATION NO. 171 ( STATION NO. 84) ~ DEPOT LAKE*
8 |June 24/63| S50:73 |.uiiveerdiiieianns 74 2,7 2.5 (6.'1/) 5 0S5 fLevenns | PRSI A SN A TP 1°7] 29.9
7.
* Sample at lake outlet from highway No. 108 bridge.
STATION NO. 172 (STATION NO. 89) = BLIND RIVER
9| June 24/63] 50:73 |...vvenidoeinnanns 71 5.7 5 6.8 20 3 [ 46.0 0,063 |-ecenenen 23.2 60.2 6.1
(7.6)
STATION NO. 173 (STATIOR ND..90) — - MISSISSAGE RIVER*
10| June 24/63|] 50:73 1,686 | 1,913t l 65 5.6 5 6.9) 20 2 [N T 58.4 0.079 264 22.0 61.7 6.6
7.6

1 Discharge records at Rayner Generating Statinn — see Station No. 94, page 46
* Sampled at bridge on road to Pean Lake




TABLE II - (Continued)

Chemical Analyses of Surface Waters in the Upper Great I.akes Drainage Basin
(In parts per million)

Iron Hardness @
(Fe) Alkalis as CaCO, g g ¥ .
PN £ - 9
o 2 Non- A BN
g 3 3 § g « 2 8 v 9 2 car- Total g a g | o | No.
" I g a w ‘B ‘a s 9 ] 3 ] n 8 E] bonate - 9 g 8
L — o o 2 ] § @ ) o | K Rl <! e | 'k [ 3 o g | =
Sl el 8|8 lE5)e | 5| elg] 8 [2]|2l2]8182)8 |8 e || 213
I et . € - = — o] o
S &|la|f )< 8|1 S|e&| < |S| & | |0 |w|[E|Be|a |m & [&1ala
(Mg) (Mn) |(AD) {(Cu) |(Zn) | (Na) | (K) |(NH,) |(COs) | (HCO,) [(SO4) |(CD) | (F) |(NO,)|(Si0,) | (PO,) |(B)
at BLIND RIVER
4.5 |evann 0.00| 0,00} 0.01} 0.00 | 0.00 | 2.2 0.7 0.1 0.0 46.4 15.2} 2,1 | 0.08 1.7 2.7 }1<0.1 ..., 15.8 53.9 66.1 { 8,1 «1.2[ 9.9} 1
near FIELD
2,2 | 0.08 | Trace| 0.00 l 0,02} Trace[<0.05 | 0.8 0.5 1<0.1 0.0 7.7 14.2| 0.8 | 0.07| 1.1 1.7 (<ol |, 14.3 20.6 29.7 { 7.6} -3.3113 l 2
at MARTEN RIVER
2.3 [0,08] ...} GO0 L. oLl 0.00 | 1.1 0.6 0.5 0.0 12.7 15.0¢§ 0.1 | 0.09] 0.3 16 |eenenafeann 14.6 25.0 33.6 | 85| ~2.5/12 3
at CALLANDER
2.7 | 0.14 | 0.00f 0.00 | 0.04 Trace 0.00 } 2.0 | 0.9 0.0 0.0 18.2 14.2} 1.1 | 0.09 0.4 1.0 {...... 12.9 27.8 38.9 113 —2.4112 4
near SOUTH RIVER
1.5 | 0.32} 0.02} 0.00 f....ennn . ‘ 0.00 | 1.0 0.6 0.1 0.0 6.0 9.91 0.2 | 0.08| 0.4 ¥ N [P N 9.6 14.5 22.6 |13 -3.8|14 5
north of NOR TH.BAY
L3 002 f.... l 0.03" [ N 0.00 | 1.5} 0.5 |01 0.0 | 2.3 12,3] 0.8 ] 0.09] 0.3 | 2.0 .- L vend| 10,8 12,7 22.8 |20 —-4,6)15 6
* Total
near CUTLER
4.6 t..... «evas| 0,00 | 0.1 | Trace| 0.10 | 6.0 | 4.5 0.0 0.0 3.3 98.5) 5.9 | 0.14[13 2,1 |Trace{....| 103 106 172 10 —2.9; 12 7
near ELLIOT LAKE
70 bhoooafieaad)enans ‘ [N EE 0.02 | 7.5 5.8 0.0 0.0 7.7 98.51] 8.3 0.17]12 03 Loeovofeenn, 97.2 103 173 13 -2.4111 8
at BLIND RIVER
24 |[.....]Trace| 0.00 | 0.0 |Tracej 0.10 | 1.1 0.3 0.0 0.0 20.5 8.7 | 0.2 l 0,07 0.3 0.2 }<0.1 e 8.1 249 20.3 I 8.7 | —2.5[12 9
near DEAN LAKE
2.6 .+4 0.02] 0.00 ‘ 0.0 |Trace| 0.10 | 0.9 | 0.4 0.1 0.0 235 8.7' 0.2 l 0.09| 0.3 4.3 <01 |.... 7.8 271 35.7 l 6.6 ’ ~2.3H1 10
67
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TABLE II — (Continued)

Chemical Analyses of Surface Waters in the Upper Great Lakes Drainage Basin
(In parts per million

Residue on evaporation
Stream discharge ] Suspended dried at 105°C.
- (Second-feet) g o matter (Dissolved solids)
11 P Loss | Specific
B g . ﬂ'B P d
Date HS On Monthi Water g0 % o 3 Dried Ignited T(ZI:S Tons i z'i:l- c:":x ‘f!'
No. of o sampling nolean Yl temp- | @ g a E pH y ] at at P.P.M, l::re- per tfon Kx ‘iog g
collection & date erature | © = 24 3 :’g‘ 105°C. | 550°C. ?om day at at o]
2 S
& &8 1§ S & ss0°C. | 25°cC. b}
(Hazen)
(Days) (°F.) (CO,) (Usits) |(Units) (Ca)
STATION NO. 174 (STATION NO, 109) - MONTREAL RIVER
1 |June 23/63| 57:58 652t 1,033t 57 82 {14 |64 40 2 e veveened] 533 6.4
(7.5)
T Discharge records at Algoma Central and Hudson Bay Railway bridge, see Station No. 109, page 48
STATION NO. 175 (STATION NO. 115) — OLD WOMAN RIVER *
2 |June 23/63| s1:58 | ......... R s |5 el a2 d B DU 1 ..... v 41.3“ 5.0
7.1

* Sampled at highway No, 17 bridge
STATION NO, 176 — MICHIPICOTEN RIVER *

3 |June 23/630 40:58 | 2,305t | 2,631t 60 99 | 6 (3.9) so0 {2 | de 66.4 Io.o9o 27 131.6 819 |11.2
7

+ Discharge records at High Falls, see Station No. 116, page 50
* Sampled at bridge on Michipicoten Harbour road

STATION NO. 177 (STATION NO. 117) - MAGPIE RIVER *

(7.

+ Discharge records near Michipicoten, see Station No, 117, page 50
* Sampled at highway No, 17 bridge

4 {June 22/63| 41:59 | 1,520 1,670t { 62 9.4 1 ;.g 50 4 6.2 3.3 | 68.0 10.092 277 34.0 81.7 ‘11.1

STATION NO. 178 (STATION NO. 122) ~ WEST WHITE RIVER*

5 |June 22/63} 41:62 | 7,780t 5,860t | 60 11.3 6 (7.1) 55 1 veseeen ................{....... ......... eernaas 88,7 |13.0
7.7
* Sampled at highway No. 17 bridge
T Discharge records at outlet of White Lake, about 3 miles below CPR bridge, 5 miles southwest of Mobert Station, Lat. 48°39' 26", Long, 85°44' 32"
STATION NO. 179 (STATION NO. 124) - WHITE LAKE*
6 | June 22/63| 38:47 | 7,780% 5,860t | 62 10.5 2 (7-9)| 45 0.7 Jevvevoebeonnensd . 96.8 l 0.132 f..oe....} 34,0 138 20,1
8.3
* Sampled at highway No, 17 bridge
+ Discharge records at outlet of White Lake, about 3 miles below CPR bridge, 5 miles southwest of Mobert Station, Lat, 48°39 26", Long. 85%4' 32"
STATION NO. 180 (STATION NO. 128) ~—BLACK RIVER*
7 |June 22/63| 38:51 | .vuiiiiibeninnnd) 56 161 | 25771 80 l 14 | 35 31 126 ‘ 0.171 ... .. 618 | 146 225

* Sampled at highway No, 17 bridge

STATION NO. 181 (STATION NO. 130) — PIC RIVER*
8 | June 22/63| 38:51 | ..ooviioiniil] 56 Ll,’a.l 2 {79] 0 Juo |17 | 140 137 lo.ms ........lse.e 177|279

(8.1

* Sampled at highway No, 17 bridge

STATION NO, 182 (STATION NO. 160) — KAMINISTIKWIA FALLS

?rjuneZI/GBI 39:52]12,9001 '8,400T‘56 117.4 ]9 ]6.7] 75 | 2 L]Il]ir ..... l 58.2 ls.e

T Discharge recorda at bridge on highway No. 17Aat Kaministikwia, see Station No. 160, page 62

STATION NO. 183 (STATION NO. 162) — SHEBANDOWAN RIVER*

10 [ yune 21/63] 396 | 4120 [ 2990 [ 57 {107 [s Teo] 0o I 7 [l 0]
* Sampled at highway No, 17 bridge
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TABLE II — (Concluded)

(In parts per million)

Chemical Analyses of Surface Waters in the Upper Great I.akes Drainage Basin

Iron Hatdness Ev’
(Fe) Alkalis as CaCOs 3 g ¥ «
P - 3 ] 0]
g H g # i Bl |3
R g El g Noa- g @] |
: Flelg, clEle 8] 2l lelel,! 3|8 co (o | & |52 ] E]ve
Sls| e8| S |g &g | 2 (8|8 |2 F [&|3|5|s|88]¢F |8 [bone s | |8 |3
2l 5lald atg |83 1E18 (81 8120318138218 g (5|8 |8
= {rl]la|l=2]R [ O0IN | &dlal< | O] a |d& |V |R|E@S|a |a o |l d | &
(Mg) (Mn) | (A1) | (Cw) | (Zn) | (Na) | (K) |(NH,) |[(CO;) | (HCOs) [(SO.) |(CD) |(F) |(NO,)| 8i0,) {(PO,) |(B)
at MONTREAL FALLS
2.2 I.....'o.oz..... vedido2 [ o6 | 050 ]0o | 21169 o5y 47 ... l 790 | 252 | 329 | 48|29 [12 |1
south of MICHIPICOTEN HARBOUR
1.4l ..... 0.01f..... ‘ ..... v} 07 o.4lo.1 00 | 117 | 92 | 02]oa2}o04| 43 {..... 8.71 18.3 | 275 | 7.50-3.0 |13 |2
near MICHIPICOTEN HARBOUR
26 | 0.01‘0.00 0.02 | 0.00 o.oo‘ 0.6 I 04] 01 {00 | 295 |13.4 [ 05]0aaf0s| 32 |<o]....] 145 | 387 | 466 | 3.2]-3.0 {12 {3
near MICHIPICOTEN HARBOUR
28 |.....} 0.00] 0.00]004].....k.....] 0.8 | 0.5[ 0.0 | 0.0 | 286 | 13.6] 05016 06| 3.3 |<ou1 || 158 | 393 | 472 | 42|14 |10 |4
northwest of WHITE RIVER
]
32 (oo de b oes | oo I o.3| 0 | 00 | 46| 52| 07l oo s [ o] 76 | o457 | ase ‘ 3.2‘—1.5 10 is
at NARROWS near REGAN
5.4 | oe...] 0.02] 0.00] 0.0 |rrace o.oo’ 0.6 o.4| 0.0 | 0.0 | 80.0 | 5.4 ] 0.2 o4 0.8| 3.7 [<o b 69 | 725 | 760 | 1.8{~04 | 876
above HERON BAY SOUTH
4.7 | 089 0.03] 0.001.....0 0.00] 0.00] 1.3 o.4l 00 | 00 | 775 l 9.6 l 0.8 |o.19 0.3\ 3.1 |<0.1 l 1.8 | 754 | 811 | 3605 | 87|7
above HERON BAY SOUTH
6.3 | 24 | 0.06] 0.00f0.08{0.00] 0.00{ 0.7 | 0.6] 0.0 l 0.0 | 104 7.6 } 0.6 io.la o.sl 5.7 ‘<u.1 ..... ‘ 9.8 | 955 |101 L5 | 0.1 Is.lla
at KAKABEKA FALLS
2.0 [.....] 004 000]... ] ] o8 | 0s] 00 ro.o | 273 l 58 | 0.7o2] 05| 65 lj o 7s | 299 [ 390 | sala 1 [s
near KAMINISTIKWIA
1.3l ..... .I ..... | ...... l ..... l.... | ] Lo | o.sl 0000 | 27f 65| 02l...]1a] 50 Il] 77 ] 263 I 36.4 | 7.5[—2.3 lu | 10
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DESCRIPTION CF MUNICIPAL WATER SYSTEMS
In The Upper Great Lakes Drainage Basin in Canada

ONTARIO

Municipality ceoesevevecoeesarnsnaas BLIND RIVER - (Town)

Year(S) cvvvvirierinnieniniennnnnanns 1958 1961 1963

Population served:

In municipahity « «..ooovvvnnannen. 2,700 (3,7332) 4,027 (4,093P) 3,700 (3,894)tt
Outside municipality .............. 0 0 0
Total ...vvvviiiieniiean, 2,700 4,027F 3,700 |

Date(s) of survey ........... Ve August 6, 1958; October 13, 1961; June 8, 1963 ......ccvvuunnn. e e e

Ownership ......vvvvvieiinnnnn. ... |Municipally owned and operated ........... .. 000 e e o

Source of supply . ovveivieiiaiinn In 1958 two wells, 68 ft deep in town; in 1961 and 1963 three wells 68 and 75 ft deep*

Treatment v vuveverncnerananeanosns In 1958 and 1961 no treatment with well water pumped direct to standpipe and system.
In 1963 temporary chlorination was carried out during the spring.

Storage capacity (thousand gallons) .. {Elev. tank .....covtuiniiieiiiiiiiiiiniiii ittt 500

Consumption (average in mgd) ....... 1958 1961 1963

0.156 (Max. 0.39) 0.35 0.27
Capacity of system - 0.468
Industrial use ........c0iiniieninaen A dairy and the C.P. Ry.; a lumber company has its own supply
Rematks ..ovvvviinirnonssnnornnnos Includes West Pronto subdivision
FT Total population ]
* Consideration being given in 1961 to an emergency supply of treated river water.
The third well is owned by the Ontario Water Resources Commission,

Municipality ....ovviviniiiiiienen COPPER CLIFF - (Town)

Year(S) vovrerniversennasanens RN 1958 1961 1962~-63

Population served:

In municipality ...ovvivivnnannins 4,050 (3,8012) 3,750 (3,600P) 3,789
Outside municipality .............s 0 0 0
Total sovervininnrenanens 4,050 3,750 3,789

Date(s) of SULVEY ..vvvrnnnernranonn August 1, 1958; April 15:,1960; November 30, 1961; June 25, 1963 ........0vvuenss

Ownership .....cvviienriineansnsss Owned and operated by International Nickel Co. of Canada Ltd. (INCO)......... ..

Soutce of supply «...vihieiiieiian, In 1958 and 1961 Meatbird Lake with L.ady Macdonald Lake as a supplementary
supply.* Since 1962 Vermilion River only.

Treatment ......... Cererereesernaas In 1958 and 1961 water was pumped with chlorination from nearby Meatbird Lake.
Lady Macdonald Lake was used with chlorination as an auxiliary supply entering
system by gravity. In 1962 and 1963 Vermilion River pumped with chlorination to
elev. tank and system.

Storage capacity (thousand gallons) .. [Elev. cank .. ..v.vt et ini it innareniinsseotosrsaesonnsescasaans 250

Consumption (average in mgd) ....... 1958 1961 1963

Public - 0.84 (Max.) No record
Industrial - -

Total 1.5 - 1.5
Capacity of town system - (.84

Industrial use ... . i aiieiieniiaen None in 1962 -63. Prior to use of Vermilion River water this system supplied the
Copper Cliff smelter and refinery. The smelter used about 1.8 mgd of chlorinated
Clarabelle Lake and Lady Macdonald Lake by gravity with Meatbird Lake as an
auxiliary supply. The refinery used Meatbird Lake for domestic purposes (0.060
mgd), Kelly Lake for processing (1.94 mgd). ’

Remarks ...ovvvvinvncnrnsrneseenns * The INCO iron ore plant near Copper Cliff in 1961 used chlorinated Vermilion
River water with auxiliary supply from two gravel wells (15 ft deep) and Meatbird
Lake chlorinated - total use, 1.8 mgd (max. 2.4). Boiler feed water is further
clarified, filtered and softened prior to internal treatment

a Population according to the Tenth Census of Canada, 1956
Population according to the Eleventh Census of Canada, 1961
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ONTARIO

CAPREOL - (Town)
1958-59 1961 1963

2,558(2,394a) 3,oqg(3,ooab) 2,973

2,550 3,000 estd 2,978
July 22, 1958; September 2, 1959; 1961

Municipally owned and operated .........

Four wells, 45 ft deep, 1 mile distant

No treatment; well water is pumped
direct to reservoir and system.

ReESEIVOIL 1 1vivenienrnarnneennns 214
1958-59 1961
0.20 (Max. 0.30) 0.375

Capacity of wells - 0.72
Capacity of system - 0.35

Canadian National Railways

CHELMSFORD - (Town)
1958 1963

2,400 (2,1422) (2,559b) 2,530
30* 30*

2,430 2,560 estd
August 18, 1958; September 23, 1963

Municipally owned and operated**

Whitson River in town .......vvvvunn.

In 1958 water pumped to a circular
settling tank, sodium hypochlorite or
chlorine (30 1b/mg) and alum (225 1b/
mg) added, filtered (1) to clear well
and repumped to tanks and system. In
1963 chlorine used, two filters and

post-chlorinated.
In 1958, elev. tank (town) ....... 80
Elev.tank (C.P. Ry. ...t oee.s. 19
In 1963, Elev. tank (town) only .. 80
1958-59 1963
0.145 0.135 estd

Capacity of system - 0.288

In 1958 C.P. Ry. (3,700 gpd); a foundry
has its own supply. In 1963, none

* In Balfour Township
** System installed in 1949

CONISTON - (Town)
1958 1961 1963

2,300 (2,4783) 2,450 (2,692b) 2,800

25 estd * 50 estd* 50*
2,325 estd 2,500 estd 2,850

July 31, 1958; November 30, 1961;
{une 6, 1963.

Plant owned and operated by the Inter-~
national Nickel Co. of Canada Ltd.,
(INCO); distribution system owned by
the town.

Wanapitei River below town ...........

Chlorinated river water is pumped by
town to system; INCO also pumps to
Coniston smelter.

Elev. tank (INCO) .. vvvnnevnnnn 130
No storage intown

1958 1961 1963

Public 0.3 - 0.1
Industrial 1.8 - 2.4
Total 2.1 2.4 2.5

Capacity ~ 0.25 mgd.

No industrial use in town but the smelter
of the International Nickel Co. of Canada
Ltd. nearby uses most of the pumpage
(86% in 1958).

* In Neelon and Garson Townships.

CREIGHTON (MINES) - (Town)*

1958 1961 1963
(1,7922) 1,650 (1,727%) 1,692t

0 0

1,675 estd 1,650 1,692

August 1, 1958; November 30, 1961;
June 25, 1963.

Owned and operated by the Intetnational
Nickel Co. of Canada Ltd.

In 1958 and 1961 Meatbird Lake with
Vermilion River, 6 miles distant, as
supplementary supply; in 1963 Vermilion
River only.

In 1958 and 1961 both waters are pumped
with chl orination to tank and system.
Since 1962 river water only is pumped
with chlorination to tank and system
with overflow going to Meatbird Lake.

Elevitank . ... oviiiiinininnns 250
1958 1961 1963
No data 1.2%* No record

The Creighton Mine plant uses the town
water for domestic purposes; the con-
centrator used,in 1961 4 mgd of
chlorinated Vermilion River water.

* Incorporated a town, March 1, 1958
** Capacity of system

ELLIOT LAKE
(Unincorporated community in the Improvement District of Elliot Lake)
1958-59 1961 1963
- (1,0182)* 8,990 (9,950)* 9,000
- 0 0
12,000 8,990 9,000
August 614, 1958; September 24, 1959; October 16, 1961; June 24, and September
24, 1963.
Municipally owned and operated ........ Cerecicntruaterenanns ceseesae ciieaian
Elliot Lake, nearby ..... e e s ertieie e Cteeteteneetatrerr s

Water is pumped with chlorination (7 1b/mg) from 1,000 ft out in lake to tank and
system. Chlorine demand increases markedly at times.

Elevitank . ..iiiiiiiiniiiiininnnnnn

0.75 1.5 (M

None, except a soft drink bottling plant

ax. 2.0) 1.2 (Max. 1.7)

* Community population. This mining area increased rapidly in population until

about 1960-61; in recent years only 4 o

f 10 mines are still working and the popula

tion in the Improvement District decreased from 35,000 in 1959 to 10,000 in 1963;

Much of this population lived in trailers

and townsites at mines (see Table IV,

pagelll). Total Improvement District population in 1956-3,791; in 1961-13,179;

1963 - 10,000
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ONTARIO
Municipality .....oivviiiioinninasd ESPANOLA - (Town)*
O T 1958 1961 1963
Population served: b
In municipality « vovovvivirirnnnnnn 3,500 (4,3813) 4,950 (5,353P) 5,200 (5,360) T
Outside municipality ........0..... 0 0 0
Total «vvnvennriresnnnenns 3,500 4,950 5,200
Date(s) of SUtVey «vvvvveevrvenannnns August 6, 1958; October, 1961; June 7, 1963 .. ..vvi i irirrennrssnronsenasonnns
Ownership ... vvevrivererineirnnenns In 1958 and 1961 jointly owned by town and The K.V.P. Co. Ltd., the plant being
operated by the latter, the system by the town. In 1963 owned by O.W.R.C. and
operated by town.
Source of supply . vivirine i, Up to Nov. 1962 Spanish River nearby, thereafter, Lake Apsey, 2 miles distant
TreatMent . .v.veuvnenensnsncennans Prior to Nov. 1962 river water was rapid sand (anthrafilt)-filtered, chlorinated (20 1b/

mg) and pumped to tanks and system. Since then Lake Apsey water is pumped

with chlorination (12 1b/mg) to elev. tank and system.

Stotage capacity (thousand gallons) ..| Up to Nov. 1962 elev. tanks (fire protection only).......ovcvnunnannns 100 total
In1963 elev. tank . .. v v e rnennornnsnsns sosrarannnensaesnas 200
Consumption (average in mgd)........ 1958 1961 1963
Public 0.28 0.45 0.50 (Max. 0.90)
Industrial 17%* 25
Total 17.28 25.45 0.50

Industrial use .......... e In 1963, no industrial users. The K.V.P. Co. has its own system, i.e. the
company plant supplying treated Spanish River water.

Remarks .......c.0ue eveseesanse.s] *Incorporated a town in March 1958. Previously the K.V.P. Co. Ltd owned one-
half the town which they supplied with water from their plant. After incorporation
the two sections of town became one and the company supplied water from their
plant unéil the new water system from Lake Apsey was placed into operation in
Nov. 1962.

T Total town population
** Also use 17.3 mgd of untreated river water.

Municipality ... vovveiverennnonnenns FORT WILLIAM - (City)

D - 1 €-) T 1953 1958-59 1962-63

Population served:

In municipality «.oovvveivenennenss 35,000 (39,4642) 42,200 (45,124b) 46,200
Outside municipality .......co.0v.n. 0 0 100
Total «.viiviiviinrnnanes 35,000 42,200 46,300

Date(s) of SUIVEY +.vverivrrrainsas August 6, 1953; August, 1959; June 21, 1963 . ...o.viierinrrnrononnnsnncannns

Ownership.....ovvviiiiiiiiinnennn. Municipally owned and operated ......iviiiiiiiinetiraretia ettt

Soutce of supply o vvviiiieiin e Loch Lomond, 5 miles distant, fed by run-off and springs ...v.evveeuvoenunecans

Treatment .. vvvavevnveennnnnnrsosns No treatment; lake water flows by gravity with screening through pipe and rock -

Storage capacity (thousand gallons)...

Consumption (average in mgd) .......
Industrial use..... Crestrseceraaanns
Remarks .......veuuen PN RN

tunnel to reservoir and system. Continual chlorination is to be started in summer

1963.
One concrete fESEIVOIT +vvuvtereanrsvnsnensonsscnnnns
1953 1958-59
7 (Max. 11) 8

8.2

In 1953, industrial use by C.N. Rys., C.P. Ry., meat packing plants, bottling
plant, dairies, a pulp and paper plant and small industries was estimated at 33
get cent of total consumption. In 1962-63 the above as well as flour mills, a

oundry and producer of edible oils.

a Population according to the Tenth Census of Canada, 1956.
Population accotrding to the Eleventh Census of Canada, 1961.
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ONTARIO

FALCONBRIDGE - (Townsite)*
1958 1961 1963

1,100 (1,2732) - (1,138) 1,450
0 0

1,100 1,200 estd 1,450
August 18, 1958; 1961; September 23,
1963

Privately owned and operated by Falcon-
bridge Nickel Mines Ltd.

Up to August 1962 three wells 70, 70
and 83 feet deep on shore of Boucher
Lake in plant area; in 1963 one well,
187 ft deep, in Townsite.

Up to August 1962 the mixed well waters
were pumped (37 psi) with chlorination
(2 lb/ng) to tanks and to plant and town-
site systems. In 1963 new well water
taken off line prior to the new elevated
tank (0.25 mg capacity) and chlorinated
for townsite system (65 psi). The older
well system is connected to the new
system with a back check valve.

In 1958 two elev. tanks ....... 42, 42

In 1961 and 1963 three elev tanks

42, 42 and 250
1958 1961 1963

Public - - -
Industrial - - -

3.0 3.0 5.1

Both systems are used in Eastern Mine
and Falconbridge Mine and plant. The
waters are used for cooling, boiler feed,
smelter-cooling and all domestic
purposes. Between )5 and % of the new
well water pumped is used in the mine
and plant.

*New well water is softer than older
well water but it is said to be gradually
becoming harder.

FERRIS WEST - (Township)*
- (3,9663)F - (5,048D)F 5,500 (5,729)F
- - 0

3,900 4,700 5,500

July 1958; 1961TT; June 5, 1963 .+t vvnrnurervntereneniacreneenneerennnennn

Municipally owned and opetated ... i ittt i i i i e

Trout Lake, purchased from City of North Bay ...cvviiiiiiniinineninceneanans

See
North Bay

1958 1961 1962-63

0.158 0.265 0.3136

Manufacture of diamond cutting tools, and boats; much of the water supplies a
large tourist area.

* Mostly in Upper Great Lakes drainage basin but served by water from Ottawa
River drainage basin.
:“: Total township population; may rise in summer to 12,000 (1963).
1T Data from anaual directory, Municipal Utilities Magazine, F eb. 1962.
West Ferris community population - 2,0702, 3,014b.

GARSON

(Unincorporated community in United Townships of Neelon and Garson) *

GATEWAY*
(Unincorporated community in
Widdifield Township)

1958-59 1961 1963
- (L9333 (12,13D)1F - (3,786P)1(5,286)TT 3,759 (5,345)Ft
- - 0
No data No data 3,759
August 2, 1958; November 30, 1961; June 7 and September 23, 1963 ....cvvvvvinrnenn
Owned and operated by United Townships « v ivvvvitntieinintrocneiesnrsenasnananas Included in

Up to June, 1963, one deep well, 90 ft deep

nearer Sudbury and said to be of the same quality went into use.

No treatment; water is pumped to elev. tank

Elev.tank ... ieiieiinitiiieeenoetonnesoennasonsstsasnesssssosnosaannns 50

1962-63

0.225 (Max. 0.24)

* Total Townships population was 12,849 prior to amalgamation, of about one-half of
the area, and all but 4,791 of the population to Sudbury, on Jan. 1, 1960.

Total community population

TT Total united Townships population: Garson Township in 1956-5,663; in 1961 -5,041

in community; a second well (No. 2), Widdifield Township;

and system, ..... B .

.....................................

* Mostly in Upper Great Lakes drain-
age basin but served by water from
Ottawa River drainage basin
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ONTARIQ

Municipality
Year(s)

Population served:
In municipality

Outside municipality
Total

Date(s) of sutvey

..........................

.......................

Ownership

Source of supply

Treatment

GORE BAY - (Town)
1958

250 (7312) (716b)

August 4, 1958

Municipally owned and operated

Springs in town and Lake Huron
(Georgian Bay)

Spring water feeds by gravity into 5
cisterns and to parts of system; lake
water is pumped with chlorination
(sodium hypochl orite) to the remainder
of the system,

KORAH TOWNSHIP*

1958 1961 1963
6,000 (7,2582) 7,100 (10,338g) 9,300(10,2605t
0 0 0
6,000 estd 7,100 estd 9,300 estd

October 13, 1961; July 4 and September 25,
1963

Distribution system owned and operated by
Korah Township

St. Mary’s River and artesian wells, pur-
chased from Sault Ste Marie.

No treatment by township but water is
also pumped by township.

Storage capacity (thousand gallons)..|5 cistets ......00u.. about 30 total Nome L.ttt iiinererieninnsnnnnss
Consumption (average inmgd) ...... Nodata ....ovivirinninnnnneennnns No data; included in Sault Ste Marie con-
sumption. The wells supply people
living neatby in the Township (1.5 mgd)
Industrial use ......oviiernviena, No major user; boats are supplied at No major user
whatf with drinking water.
Remarks .ovivirinnnvnrnennvnnans * Includes part of the Township of Park
Awenge.
T Total Township population
Municipality .........coivvveirnn . MANITOUWADGE
(Unincorporated community in the Improvement District of Manitouwadge)
Year(s) covvrenneinnninnnnnnnnans 1959 1961 1963
Population setved:
In municipality «v.vvvvrnrenennnn. - (8792t - (2,006byt -
Outside municipality . ............ - - -
Total v ovvvenvinineennnn. 2,200 2,400 2,600 estd
Date(s) of sUrvey .....cveveuvevenns August 15 and 24, 19595 1063 . oo ittt ittt i it e e e
Ownership ... .ivnviienrnreeinnae, Municipally owned and operated® .. .....vouuirinr it it it
Source of supply .....vviviiininn., Two wells, B0 ft deep . ..vuut ittt ittt ineir e enaanannnens
Treatment . .vvuvunvnurnrvnsenonans No treatment; well water is pumped direct to system.

Storage capacity (thousand gallons).
Consumption (average in mgd)

Industtial use ........cc0uvinnn..

Remarks

..............................

* System installed in 1959

..........................................

.......................................

Total population of the Improvement District - 877in 1956; 2,635 in 1961.

:I:T Municipal Utilities Directory, 1963

2 Population according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961.
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ONTARIO -

LEVACK - (Town)
1958 1961

3,130 (2,929%) 3,110 (3,178b)
0 0

3,130 3,110

August 20, 1958; April 13, 1960;
November 30, 1961

Owned and operated by the International
Nickel Co. of Canada Ltd.

Two wells,* 70 ft deep, with Clear Lake
as an auxiliary supply.

In 1958, no treatment; in 1961, chlorina-
tion, polyphosphate, and soda ash treat-
ment at pumps. Water is pumped with
treatment from lake and gravel wells
alongside the Onaping River to tank
and systems.

Elev. tank (at Levack Mine) ..... 158

1961

0.25 (Max. 0.50)
Capacity of system - 1.0
The Levack mill is supplied with chlo-
rinated water, In 1961 the Levack con-
centrator used one well (1.8 mgd max.)
with chlorination, with the town water
as an auxiliary supply.
* An additional well had been drilled but
was not being used in August, 1958.

LITTLE CURRENT - (Town)

1958 1961
- (1,5142) - (1,527b)
1,600 1,600 estd

July 24, 1957; August 5, 1958; 1961
Municipally owned and operated......
Lake Huron (Georgian Bay) neatby ...

Lake water is pumped with chlorina-
tion* direct to system.

NOME tivieiinrinnnnssenanssnnnsnss
1958 1961-63
0.20 0.25-0.30

A daity and a freezing plant .........

* The chlorine demand is much higher
in the summer.

T Date from annual directory, Municipal
Utilities Magazine.

LIVELY - (Town)

1959 1961 1963

2,900 (2,8408) 3,211b 3,200 (3,256)T
0 0 0

2,900 estd 3,211 3,200

November 30, 1961; June 25, 1963 .......

Owned and operated by the International
Nickel Co. of Canada Ltd.

Meatbird Lake® . . .vvin v iiinnorernnens

Water is pumped with chlorination to tank,
then treated with polyphosphate and soda
ash prior to entering the system.

Elev.tank ... .. vuninnnnenenenns 208
1961 1963
0.25 estd No record
Capacity of system - 1.2
e

* In 1963 Meatbird Lake receives the
overflow from the line supplying
Vermilion River water to Copper Cliff
and Creighton Mines.

T Total population

MARATHON
(Unincorporated community in the Improvement District of Marathon)
1957- 58 1959 1962-63
2,400 (2,4042)f 2,500 (2,568b)t 2,550
0 0 0
2,400 2,500 2,550 estd

August 5, 1957; September 3, 1959; June

22,1963 it it

In 1957, privately owned and operated; in 1959 municipally owned and operated

Two wells, 75 ft deep; also, in 1959 two

undeveloped wells. Lake Superior via

a company system is an emergency supply.

No treatment; water is pumped to reservoir and SYSEEM. . ..uvevivenvreeersnns
ResServolr . vviiiiiiiiieevnennenonns s ettt ee st re e 208
]_.27_ 1959 1962-63

0.4 0.45 (Max. 0.5) 0.425

Capacity of sy;stem (1959)-0.864
In 1957 about 33 pet cent of the pumpage
for domestic and laboratory purposes.

was used by the pulp and paper company

T Total district population in 1956-2,415; in 1961-2,568

MASSEY - (Town)

1958 1962-63
1,176 (1,0682) 1,250 (1,324b)
0 0
1,176 1,250 estd
August 5, 1958; June 8, 1963 ..........
Municipally owned and operated ......

Aux Sables River, about 1 mile distant

In 1958 no treatment, water flowing by |
gravity direct to system. Since Sept.
1962 water flows by gravity to pump- '
house where it is pumped with chlorina- |
tion to system, ‘

<+
1958 1962-63
Unknown 55,000 gpd (estd)
NOME i iiivetritraittnnssscrannnsenns

System in operation since about 1922.
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ONTARIO
Municipality ......covviiieiiiinai. McKIM TOWNSHIP* MICHIPICOTEN TOWNSHIP
Year(s) . vevvrvecassnenasnstsnnnns 1958 1959 1963 1958 1961 1963
Population served:
In municipality .....c.eoveivnonas - (17,4612) - - - (3,0863)F - (4,4400)F - (4,500)F
Outside municipality ............. Some in Neelon Township - - - -
Total vvvirenrnennnnnenns 15,000 20,753T 0* 3,100 estd 3,500% 4,200 estd
Date(s) of SUEVEY ..o vvvnvrvernnenns August 1, 1958; June 6, 1963 ......... .. October 23, 1961; June 23, 1963 ....... .
Ownership . vovvvveriiaraennnssonns Prior to amalgamation distribution sys- Privately owned and operated by the Algoma
tem owned by township; water purchased| Ore Properties Division, Algoma Steel Corp.
from City of Sudbury. Led.
Source of SUPPly v evveevvecosannns ) Ramsay Lake, treated-purchased from Wawa Lake ......vviiiiiiincinnsensonass
Sudbury
Treatment . ..c..ovunnevensacnnneas See Sudbuty .. ... it Lake water is pumped with chl orination to
the system.
Storage capacity (thousand gallons) . | None ....c.oiinvriiiianniniiaaiean, e .
Consumption (average in mgd) ....... Included in Sudbury consumption 1958 1961-63
No data 1.0
Industrial use .........0i0eaL., J .................................. .| None; the nearby mine is supplied from
another source.
Remarks . ..vvinnivnuerernnnnnneesd * McKim Township amalgamated with * In the unincorporated community of
City of Sudbury, Jan. 1, 1960, Wawa (Jamestown) - total population of
T Total population prior to amalgamation | which was in 1956-2,749; in 1961 - 4,040
T Total township population.
Municipality .......c..0.. Ceaena NORTH BAY* - (City)
Yeat(s) e voeronenennn Creeraeaans . 1957 1961 1963
Population served:
In municipality ......oooovnennn (21,0202) 22,700 (23,781b) 23,266
Outside municipality ............ - - 14,000**
Total vuvvuvenonennnnos 30,000** - 37,266
Date(s) of survey ....... e July 19, 1957, 1961F; June 5, 1963 ......cvvvvenn, e et .
Ownership ... vvviinin s, Municipally owned and operated ................ e eiaaterees e .
Source of supply ......uiiiiiiann, Trout Lake, 2% miles disStant ... ..uuieeernnneeonerensneannosesonseessnnonnnnes
Treatment ......cooveess e Lake water from 400 ft in lake is pumped with chlorination (17 1b/mg 1963) and fluorida-

Storage cépacity (thousand gallons) ..

Consumption (average in mgd)

Industtial use

.....................

Remarks

........................

tion (17 1b sodium silicofluoride/mg, 1963) to reservoir and system; (chlorine 1.4 ppm,

fluoride 0.9 ppm as F).

In 1957, one open teservoir
In 1961, one open reservoir and elev. tank

1957
2.7 (Max. 3.7)1t

4,400
300

3.5 (Max. 4.75)}T
1962 av. = 2.486

Main industrial users are the railroads - C.N. Rys; C.P. Ry.; O.N. Ry., and an asbestos

fabricating plant (0.1 mgd).

* Community in the Upper Great Lakes drainage basin but served with water from the

Ottawa River drainage basin

** Includes populations served in Ferris West and Widdifield Townships
T Data from annual directory, Municipal Utilities Magazine

1T Includes consumption in townships

a Population according to the Tenth Census of Canada 1956.
Population according to the Eleventh Census of Canada, 1961.
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ONTARIO .
NEELON TOWNSHIP* NIPIGON
(Unincotporated community in Nipigon Township)
1958 1963 1957 1959 1963
- (8,0872)f - (245Dt 1,700 (1,7173y} 2,000 (2,105b)t 2,100T
McKim Township 0 0 0 (o3
15,000%* 0 1,700 2,000 2,100 estd

August 1, 1958; October 13, 1961;
June 7, 1963

In 1958 distribution system owned by
the Townships of Neelon and Garson.
After amalgamation with the City of
Sudbury (1960) system owned and
operated by the United Township of
Neelon-Garson,

In 1958 Lake Ramsay, treated, pur-
chased from Sudbury and three wells,
90 feet deep. In 1962-63 deep wells
in the community of Garson.

See Sudbury and Garson

..............

None - See Sudbury and Garson
Included in Sudbury and Garson con-

sumption
In 1963, none

.......................

* Neelon Township remaining after
amalgamation with City of Sudbury,
Jan. 1, 1960, became part of the
United Townships of Neelon and
Gatson.

T Total Neelon Township population in
1956 and after amalgamation in 1960

** Includes mostly people served in
McKim Township prior to amalgamation.

August 6, 1957; August 15, 1959; June 21, 1963

Municipally owned and operated

Lake Helen (Nipigon River) nearby

Water is pumped with chlorination to plant, rapid sand-filtered, post-chlorinated and
repumped to teservoits and system.
Two concrete ground reservoits on hill

1959

0.185 (Max. 0.216) 0.20 (Max. 0.23)

A plywood manufacturing plant; in 1963 this plant used about 25,000 gpd for
processing.
T Total township population in 1956-2,304; in 1961-2,618; in 1963 - about 2,800.

300 total

..............................

ONAPING*
(Unincorporated community (Townsite)
in the Improvement District)

1958 1961

PORT ARTHUR - (City)

966 (8042) 1,000 (1,106®) 1,180
0 0 0

966 1,000

August 20, 1958; September 23, 1963 ...
Privately owned and operated by
Falconbridge Nickel Mines Ltd.

Two wells, about 75 ft deep...........

No treatment; water pumped to tank and
system

1962- 63 1953 1957 1959 1963
31,360 36,000 (38,1362) 42,580 (45,276b) 46,000
0 0 0 250 estd
1,180 31,360 36,000 42,580 46,250
August G, 1953; August 2, 1957; August, 1959; June 21, 1963 .....oviviiiiinnennn,
Municipally owned and opetated by a Public Utilities Commission ....covevivvunenn
Lake Superior (Thunder Bay) ....iiiiniiiiiirieienneissesonnsesnssssnsansnns

Water from 2,400 ft out in lake feeds to a sump well with screening from which it is
pumped with chlorination (6 1b/mg) to teservoirs and system.*

Elev. tank (at mine) ... ........... SO0 | Two covered CONCrEte LESEIVOILS «vvveeesovsarstsnsncessosesesnassssssns 2,000
StandPIiPE &ttt tuen it i et it e aaa e e et ae e aan 200
1958 1959-60 1962-63 1953 1957 1959 1962-63
Public - 0.124 estd - 3.7 (Max. 5.5) 4.4 (Max. 6.6) 4.1 4,235 (Max. 6.22)
Industrial ~ 0.276 -
Total 0.35 0.400 0.500

Onaping and Hardy Mine use Gill Lake
and Ona ping River respectively for
most process water. They use un-
treated and treated Onaping well water
for cooling, boiler make-up, and drink-
ing water supply (about 400 served in
mines, offices, mill etc.)

* Formerly known as Hardy Townsite.

C.P. Ry., C.N. Rys.,two pulp and paper plants, a shipyard, brewery, soft drink plant
and a malting company. In 1953 industry used about 16 pet cent of pumpage.

*Chlorine demand may rise at times to 50 lb/mg. A filtration plant is being planned
to start operation in 1965.

..................................

................................................
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DESCRIFTION OF MUNICIPAL WATER SYSTEMS

In The Upper Great Lakes Drainage Basin in Canada

ONTARIO

Municipality .....ovvennnn e

Yeat(s)
Population served:
In municipality
Outside municipality

...................

....................

Date(s) of survey
Ownership ...,

....................

Source of supply

Treatment

.......................

POWASSAN - (Town)

1958 1963
1,000 (9352)
0

1,000 1,025 estd

August 21, 1958; June 4, 1963
Municipally owned and operated

1,025 (1,064b)
0

.........

Genesee Creek, 1 mile east of town ....

In 1963 water flows from behind dam by
gravity to plant where it is treated with
alum (210 1b/mg) and chlorinated (20-60
Ib/mg). After 2 hr retention, it is pres~
sure-filtered (anthrafilt) with soda ash
addition (210 1b/mg) for pH correction to
tank and system. At times a coagulant
aid is used to improve coagulation,

RED ROCKT
(Unincorporated community in the
Improvement District of Red Rock)

1959 1961 1963
- (1,2752)* 1,500 (1,316b)* 1,600*
- - 100
1,600 1,650 estd 1,700

August 14, 1959; 1961; June 21, 1963 ....
Owned and operated by the Improvement
District of Red Rock.
Nipigon Bay (Lake Superior) ............
Lake water is pumped with chlorination
(1.2 Ib/mg) to elev. tank and system.

Storage capacity (thousand gallons) .. Elev.tank ............c.0.vve. 208 Elev.tank ... ........00ivveinn. 100
Consumption (average in mgd) ....... 1958 1963 1959 1962-63
0.040 0.080 (Max. 0.10) 0.385 (Max. 0.50) 0.395 (Max. 0.475)
Plant capacity - 0.30 Capacity of system - 0.85
Industrial use .....vvviiiiiiieann., None; a farming community ............. About 50 per cent of pumpage is used by
the pulp and paper mill.
Rematks . vuivninviininnentinnnnnns Plant started operation in November, 1955 | * Total district populations; in 1956-
1,652; in 1961-1,861; in 1962-63-
T Red i{ock is the townsite for Dominion
Tar and Chemical Co. newsprint plant
(1963).
Municipality ....... .00 viinriinan SOUTH RIVER - (Village) STURGEON FALLS - (Town)
Year(s) . ... e et caaea 1958 1963 1957 1958 1963
Population served:
In municipality +.......voeevnnn.. - (9952) 1,033 (1,044b) 6,000 (5,8742) 6,200 (6,288b) 6,300
Outside municipality ............. - 42 0 0 700*
Total v.vviveviinnnnanss 975 estd 1,075 6,000 6,200 7,000
Date(s) of survey .......e0neunenn, June 4, 1963; . vien v iinnn. Yuueins ]ul)é 18, 1957; August 21, 1958; June 6,
1963
Ownership ...ovveienienrnnennnnnan Municipally owned and operated .. ...... Municipally owned and operatedf ...........
Source of supply .......oci0iiinan. Springs, northof town ................. Sturgeon River, above town ...............
Treatment

.......................

Storage capacity (thousand gallons)..

Consumption (average in mgd)

.......

Industrial use

............

Remarks

.........................

Sgring water flows by gravity to sump
asin and is pumped with chlorination to
tank and system.

Elev. tank

.......................

1962- 63
0.055 (Max. 0.075)

One lumber company uses a small amount
for boiler feed.

Water is pumped with Eressme-filtration (3)
and chlorination (8 1b/mg) to elevated tank
and system.

Elevitank ... ivrivininnnnnnnan., 125
1957 1958 1962-63
0.60 0.68 0.65 (Max.0.80)

Capacity of system - 0.80

No major user; the paper box and hardwood
plant use the water for drinking purposes
only.

1 System installedin 1921

* In Springer Township

a Population according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961.
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DESCRIPTION OF MUNICIPAL WATER SYSTEMS

In The Upper Great Lakes Drainage Basin in Canada

ONTARIO

SAULT STE MARIE - (City)

1951 1958 1961 1963
- 39,950 (37,329%) 42,500 (43,088b) 44,170

- 11,050F 16,0007 19,4007 estd
33,000 51,000 58,500 estd 63,570

October 25, 1951; August 12, 1958; July 4, 1963 . e

Municipally owned and operated by a Public Utilities Commission .....covueees

St. Mary’s River (Lake Superior) and 5 artesian wells in Steelton, now a part of
the city.

River water enters sump well at plant by gravity and is pumped to reservoirs and
system with chlorine (3.6 1b/mg) and ammonium sulphate (1.2 1b/mg) treatment.
Well water flows by gravity to reservoir and is then pumped with chlorination to
the system in Steelton and nearby areas of Korah Township.

RESEIVOIT  t4vieeienvrorsenacnasosssnastonsssasonsessnssnsvans 650

Underground reservoir (Steelton wells) ... cvviiviiiiiiiiiiianas 750

In 1963, additional underground resefvolr ... ..oovivniii e annn 6,000
1951 1958 1963

3.0 (Wells- 0.65) 5.0 (Max. 5.5)* 7.1 (Wells - 1.5)

Major users are a pulp and paper mill, a steel plant, chrome smelting plant,
foundry, railways, oxygen producer, tar and chemical plant, a brewery and
smaller manufacturing and steel fabricating plants. In 1958 industrial use
estimated at 14 per cent of pumpage. The steel plant uses well water for
drinking and river water for boiler and sanitary purposes. In 1958 well water
was supplied to about 14,080 persons.

T Parts of Tarentorus and Korah Townships
* About 1.2 mgd from wells

SCHREIBER
(Unincorporated commuanity in
Schreiber Township)

1959 1961 1963
1,900 (2,0508) 2,100 (2,230b) 2,200
0 0 0
1,900 estd 2,100 2,200
August 15, 1959; June 22, 1963 ..........

System from lake to tank owned by C.P.
Ry.; community owns distribution system.

Cook’s Lake

---------------------------

Water is supplied to the system with chlor-
ination by gravity to tank or is pumped.

Elev. tank (C.P. RY) v evvvivvnnnns 60
None. owned by community

1959 1963

0.2 estd 0.25 estd

No major user in community other than
C.P. Ry. who use mainly untreated lake
water.

SUDBURY - (City)

1958 1516_1_ 1962-63

47,700 (46,4822) - 81,000

15,000* - 0

62,700 79,281 (80,120b)f 81,000
August 1, 1958; October 13, 1961; June 6, 1963 ... iviivuviiiiiiinennnannss
Municipally owned and operated ... ... . iiiiiiirnie ittt

Ramsay Lake near town; two artesian wells are available as an emergency
supply.

Water is pumped from 760 ft out in lake with chlorination (6.6 1b/mg) and
fluoridation (sodium silica fluoride, 11.5 1b/mg) to elev.tanks and system.
Two wells are pumped with no treatment to a very small part of former
Neelon and Garson Townships.

Two elev, tanks (1958) ..... et erat et T Cirerea 500 & 1,000
Two elev, tanks and stamdpipe (1963)..... Ceeeereean 500, 1,000 & 1,500
1958 1961 1963
5.0 (Max. 6.0) 4.5 (Max. 7.1) 5.0 (Max. 7.5)
Capacity of SYStEmM L. .utitvntvreneernnneensnnsennnns 12

A brewery and the C.P. Ry. (73 mg/mth) 1958, are the main users.

* McKim and Neelon Townships using 150 mg per year
T In 1960 McKim and Heelon Township areas amalgamated with City of

Sudbury. Wells taken over from Neelon and Garson Townships in 1960.

TARENTORUS TOWNSHIP
1961 1963

1958

- (6,1178) - (11,537b)f 10,100 (15,200)F
0 - 0

5,050 estd 8,900 estd 10,100

Augélst 12, 1958; July 4 and September 25,

1963

Owned and operated by Tarentorus Town-
ship Public Utilities Commission.

St. Mary’s River, purchased from Sault Ste
Marie]YT

See Sault Ste Marie

None in towaship ..vvvvivennn N

See Sault Ste Matie

‘T Total township population
11 No well water reaches township from
Sault Ste Marie
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DESCRIPTION OF MUNICIP AL, WATER SUPPLIES

In

The Upper Great Lakes Drainage Basin in Canada
ONTARIO

Municipality ....ovnivinninnan,
Year(s)

Population served!
In municipality .....

Outside municipality .
Total

.........................

........

................

Date(s) of survey
Ownership .

.................

Source of supply ......
Treatment

...........

.......................

Storage capacity (thousand gallons).
Consumption (average in mgd) .....

TERRACE BAY

(Unincorporated community in the Township of Terrace Bay)

1957 1961 1962-63
- (1,5672)F 1,901bt 1,928
- - 0
1,789 1,901 1,928
August 5, 1957; 1961; June 22, 1963 . .uururttininttiiinnacr i

Municipally owned and operated; water purchased from Kimberly-Clark Pulp and Paper
Co. Ltd.

Lake Superior, DEarby .ot vvvve it einunrertirnrenriaaaarsasostonsosnasasans

Lake water enters sump well from 1,700 feet out in lake and is pumped to the pulp

and paper mill at rate of 18,000 gpm. A portion of this (500 gpm max.) is diverted
to town system with chlorination.

s+ U
1961 1963
Public - No record No record
Industrial - -
Total - 22.5

Capacity of town system ~ 0.72 mgd.

Industrial use .. .vovviiiiiianennn The paper mill uses the large percentage of the pumpage, not all being chlorinated.
Remarks ..ovviiennninnennnranens T Total Improvement District population in 1956-1,624; total Township population
in 1961-2,013. The Improvement District became a Township, July, 1959,
Municipality ..ol _WAWA (Jamestown) WHITE RIVER
(Unincorporated community in (Unincotporated community in the
Michipicoten Township) Improvement District o White River)
Year(S) sevvvcnncnncnnrenesnnonnes 1958 1961 1963 1963
Population served:
In municipality . ....vovevinainn. - (2,7492) - (4,040b) - (4,500)% - (6722) (836D)
Outside municipality ............ - - - -
Total ..ovvvviivnneennns 3,100 3,500 4.000 estd 1,000
Date(s) of sutvey .......... e June 22, and September 25, 1963 .........
Ownership .......... Ceereaeanaes Owned and operated by the Canadian
Pacific Railway
Soutce of supply .eoeviiiiiiinann Lake Tukanee(Tutney) ....... s
Treatment «..oeevevvnvoocnnse e See Water flows by gravity from lake to system

Storage capacity (thousand gallons) .
Consumption (average in mgd)

.....

Industrial use
Remarks

...................

.......................

Michipicoten Township with chlorination enroute.
NOBE cvv it enitinssanenisnssensssenns

No record

None, except C.P.R. covivrinienennnnnns

T Total population in Township

a pPopulation according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961.
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DESCRIPTION OF MUNICIPAYL WATER SUPPLIES

In The Upper Great Lakes Drainage Basin in Canada

ONTARIO

THESSALON - (Town)

1958 1963

1,700 (1,7162) 1,720 (1,720b)
200+ 100*

1,900 1,820

August 8, 1958; 1961T; June 24, 1963 ...
Municipally owned and operated ........

Lake Huron (Georgian Bay) ...vvuvvuenns

Lake water is pumped from 85 feet out in
lake with chlorination (10 1b/mg) to the
system,

Nome . .iiiiiiiiiiiiinenoannnnnsononns
1958 1961 1962~ 63
0.72 0.45 (estd) 0.45

A dairg and the C.P. Ry. (22 mg in 1957)
use this water. A veneer mill also was
using the water in 1963.

* In Thessalon Township

T Data from annual directory, Municipal

Utilities magazine

VERNER - (Police Village)

1958 1962-63

800 (8772) 925 (965b)t
9 _10

800 935

August 20, 1958; June 6, 1963 .......
Owned and operated by the Township
of Caldwell*

Veuve River in village .......... 0.0

WARREN
(Unincorporated community in the
Township of Dunnet)

1962 - 63

450 (500¥(5692) (557b) |
o

450
June 6, 1963 .. .ciiiiiii it et
Owned and operated by Township of Dunnet *

One well, 40 feet deep .....cvvinviennnnn

Water is pumped with pressure-filtration No treatment; water is pumped to reservoir

and chlorination (sodium hypochlorite)
to tank and system.

Elev.tank ....cvvvvennnn 32,750 gals
1958 1963
0.06 0.05 (Max. 0.06)

Capacity - 0.216

A creamery and dairy ............ e

T Total Township population in 1956~
1,947; in 1961~1,854.
* System installed in 1928

and system, which serves only the north
side of the community.

Elev.tank ..o ivviireninnnnneens 48
1962~ 63

28,000 gpd (Max. 30,000 gpd)

No major industrial user...... teesenaans

* This system was installed in 1961.
T Population of village

WIDDIFIELD TOWNSHIP

1958 1961

7,500 (7,6032)

8,575 (12,063)
0

1963

8,500 (13,000)*

4] 0
7,500 estd 8,575 estd 8,500
LTI TR U1 A

Owned and operated by Township .......

R R R R I e A A R A AT N AP

Trout Lake treated; purchased from City of Notth Bay, direct fromcity reservoir.

See
North Bay

NOoNE . iiiiitieritartioseciosoncanannnns

.................................

.................................

* Includes population of RCAF Station - 2,500 to 3,000

96900—6
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TABLE III

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONTARIO

(In parts per million)

Municipality ............... e oo BLIND RIVER
SOULCE(S) vev e tvrinne sonvenannennnaanes Wells
No,
Raw and finished water
Sampling point .......... erenanas e At town tap
1| Date of sampling ......cc0vveuuns Creeaeas Aug. 6/58 Seot, 25/59 May 7/62 June 8/63
2 | Storage period (days) .veeevrvnrraanenra. 85:56 193:221 37:57 25:61
3 | Sampling temperature, °C. . vvvvvvnnninn..s 24.4 - 20.4 11.4 12.8
4| Test temperature, °C, .vvevneernnnaarenss 25.1 (26.2) 24,4 23.7 25.2
5| Oxygen consumed by KMnO, ....... O PP e saaaacere e 5.6
6| Carbon dioxide (CO,) (calculated) ........ 1.5 2 8
7IpH (ooiaiooa.. Neasesvennna seanae 8.2 (7.5) 8.2 (7.7) 7.5 7.6 (7.9)
8l Colout .vuivuriernrinienierennennnnnns 15 (20) 15 15 15
9| Turbidity. .coovevvinen... sebtonsenssnse 0 L Cereeane 0.7
10 | Suspended matter, dried at 105%C. .oviviforenne vt it i i i b e et e e
11| Suspended matter, ignited at 550°C. . ..vveiverenviiiniii i i b P et
12 | Residue on evaporation, dried at 105°C. ... 246 S
13 | Ignition loss at 550°C. . .vvvirnreinnnnnn 34.0 T
14 | Specific conductance, micromhos at 25°C. . 323 320 334 308
15 Calcium (Ca) vuvveernarrennrnrnnnennanas 45.2 42.8 44.1 42,2
16 | Magnesium (Mg) ...... eeraeereeceneenan 11.9 11,1 i1.1 10.4
17| Iron (Fe) Total ....... e sereaaren R 0.07 0.01 0.07
18| - Dissolved ...iviriierarrannanns Trace 0.01 P Trace
19| Manganese (MR) Total ,..ovurriernennrnsefionesarennennenneas <0.05 0.0 Trace
20 Dissolved .........cuunn. 0.05 [ 0.00
21| Aluminum (Al) .. o.vtvnnivrennnennnarans 0.02 000  J...... b eiieaaaaes 0.03
22 ] Copper (CW vevenvnrvnennnas P e 0.00 Trace @ fevvisvreacaccencenn 0.007
23| Zine (Zn) v.vuvu.n.. tatesissesennsasnaan 0.2 0.0 hiiiiriiieeaas ve s 0.0
24 | Sodium (Na)...... St irrv et R r vty 4.4 6.7 2.0 5.3
25| Potassium (K) cvvevrennnnecnsenoanns .o 2.2 2.4 2.0 1.8
26 | Ammonium (NHp)........ e et b e aaee s 0.05 0.0 L., e iteenaae e 0.0
27| Carbonate (COy) ....... PR Ceveraes 0.0 0,0 0.0 0.0
28| Bicarbonate (HCO4) ¢v.vvunernneannneanns 177 170 167 169
29| Sulphate (S8O,) ......... veeans e 10.8 11.0 11,1 10.6
30| Chloride (CI) v.veviveiirenennansnenens . 4.8 12,1 14.8 7.0
31| Fluoride (F) ..... Cesersssecrrurnennraes 0.0 0.1 0.14 0.11
32 | Phosphate (PO,) Total ......... et 1S Y 0,07 e . <0.1
33 Dissolved ...vieriieenabieneriiieneninnnrasbereninnannns. L N
34 ] Nitrate (NO3) cv. v vrrenennennnnecnns cens 6.0 0.3 5.5 2.2
35| Silica (8i0;), colorimetric .o vvuevrevnrans 14 16 11 15
36 | Carbonate hardness as CaCO; ....... PN 145 (150) 139 (136) 137 139
37 | Non-carbonate hardness as CaCO; ........ 16.6 (17) 12, 18.7 9.5
38 | Total hardness 2s CaCOj3 +vvveevnnnnnnnn. 162 (167) 152 156 148
39| Sum of CONStituents ...vuvvvevanernnnoses 186 205 193 178
40| Percent sodium ....vuuininennniinnnnas. 5.5 8.6 11 7.1
41| Saturation index at test temperatute .., ..,.. +0.6 +0.5 -0.1 -0.1
42 | Stability index at test temperature ,...... - 7.0 7.2 7.7 7.8
Remarks
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Chemical Analyses of Municipal Water Supplies

TABLE 11

Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)
CAPREOL CHELMSFORD CONISTON
Wells Whitson River Wanapitei River
No.,
Raw and finished water Raw water* Finished water Raw water*
A From river At plant
t town tap at intake after filter At town tap At dam above plant

June 22/58 Aug, 2/58 Aug, 18/58 Aug. 18/58 Sept. 23/63 July 11/58 July 31/58 1

38:67 85:184 10:197 10:197 22:28 27:53 86:177 2

16.5 159 Leiveiiaiiiaann i eiaretirecaneas 13.9 17.8 21.1 3

22,5 26,9 (16.6) 24.6 24.6 25.0 26.1 24.8 (22.2)| 4

3.3 2.7 5.8 b 25 J 5.7 5.4 5

0.9 4 3 3 3.5 2 2 6

8.1 7.3 (6.8) 7.9 7.8 7.6 7.1 7.1 (7.6) | 7

20 40% 35 30 15 30 25 8

11 9 0 0.8 1 0.7 errrerenreranas 9
2 e e I seasenns teesbesnciancctannan .o T I T teser teenses J 10
23 | aiaa Cevanes ST ceetecansann vesbane AR s enEans O P N N 3
106 116 185 178 L iviienaiaeiannnens 82.0 68.0 12
18.8 20.0 36.4 40.0 21.6 20.4 13
152 146 282 283 291 121 84.7 14
21.1 18.7 38.5 38.9 36.8 13.9 9.7 15
4.4 4.9 11.1 10.9 10.7 3.2 2.7 16
0.60 0,58 0.02 0.02 Cieteareaanas veee 0.07 0.02 18
0.05 0.00 0.00 0.00 Ceetrseriesra e 0.00 0,00 20
0,00 0.00 0.03 0.03 e tesar et Trace 0.0 21
0.85 0.00 . 0,00 0.00 fevteseasosennas e 0.00 Trace 22
............ 0.0 0.05 0.05 0.0 0.1 23
1.9 1.9 3.0 3.0 3.3 2,5 1.4 24
0.6 0.6 0.8 0.7 0.7 0.8 0.6 25
0.0 0.1 0.15 0.05 e birs it st esienas 0.3 0.05 26
0.0 0.0 0.0 0.0 0.0 0.0 0.0 27
65.8 55.6 133 130 93.1 19.1 19.0 28
19.3 18.0 30.2 30.8 51.1 34,2 18.0 29
2.6 3.3 2.8 5.6 8.8 0.7 1.3 30
0.0 0.0 0.1 0.1 0,17 0.0 0.0 31
............................... D P . ¥
............ e - X
0.15 0.3 0.3 0.3 0.2 0.6 0.5 34
15 16 12 10 7.8 5.5 4,0 35
54.0 (52) 45.6 109 107 76.4 15.7 15.6 36
16.7 (7.8) 21,2 32.8 35.2 59.6 32.1 19.7 37
70,7 (60) 66.8 142 142 136 47.8 35.3 38
84,0 91.8 165 165 165 70.9 47.7 39
5.3 5.6 4.4 4.3 5.0 10 7.7 40
-0.3 -1.1 +0.1 0.0 ~0.4 ~1.9 -2,1 41
8.7 9.5 7.7 7.8 8.4 11 11 42

* Due to colloidal] * See also Table II, page 36 *See also Station No.35, page 30
iron
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TABLE III (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONTARIO

(In parts per million)

Municipality ...u.eevicevrssnronnonnanas

CONISTON (concl’d)

COPPER CLIFF

SOULCE(S) tveververenverannnnnnonnsanne Wanapitei River Wells
NoJ
o e Raw aad
Raw water Finished water finished water
: : . At dam At C.N,Rys, Station At iron recovery
Sampling point ...cveeeveerernoreenrsos above plant At town tap tap plant, INCO
1| Date of samplifng ...vvieevncercrvecenes Sept. 9/58 July 31/58 June 6/63 Aug, 1/58
2 | Storage period (days) .......... cesrenann 18:129 86:177 22:53 110:179
3 | Sampling temperature, °C. ....... eeaes 16,7 |...... rereeraan 14.4 16.6
4 | Test temperature, ®°Cu vvvivrerernnenanns 22.6 24,8 (21.8 25,0 22.3 (28.3)
5 | Oxygen consumed by KMDOg vvvevvnenons brwvane . 4,5 6.6 R Sesstessacnsns
G | Catbon dioxide (COy) (calculated) ........ 2 3 1.5 3.5
T PH et eiirenennenerecrovtsossacsonnans 7.3 7.0 (7.0) 6,7 (6.4) 7.8 (6.9)
Bl Colout vuvvvivirinviinrenionnivnsnanns 15 20 (35) 30 0 (0
9| Tutbidity vvvvveeereeernnesonecronneas B 0.8 0 2 0
10 | Suspended matter, dried at 105%C. ...v00s [evvenee.n. P ievesraeraseans R Seesesesevanas P
11 | Suspended matter, ignited at 550°C. ..... A B P PO B
12 | Residue on evaporation, dried at 105%°C. vv |.0vrrorrnvnnnnns 68.8 eererese et ereenesd 354
13 | Ignition 1oss at 550%C. veuvrrurveruesene burvenenrnonenaenrns 23,2 82.0
14 | Specific conductance, micromhos at 25°C, 77.2 84.5 175 512
I5 | Calcium (Ca)..viernreononeessannrenes 9.1 7.5 17.0 55.1
16 | Magnesium (MB) v.ovvisvecoosnsoensnons 2.5 3.9 5.3 26.6
17 [ Iron (Fe) Total viveransneenennennnnonan buiiiiiiiinina..., TR 0.93 sheesnas e .
18 Dissolved souvviveeneiinnnnons buuiuiniinninin, 0.7 0.53 0.00
19 | Manganese (Mn) Total ....oovveninennses |L..... B A 0.12 e
20 Dissolved t.uuvvvvvanins fuiiiiiin..s, ceeeen 0.0 0.12 0.02
21 | Aluminum (Al) soviuieinecannnraonnnannas [Loun. e Trace 0.06 0.02
22 | Copper (C) tvevevnnnnsnsronssarnsannnes Ceresaes . B . Trace | ..... Csiessrrencans 0.00
23 [ Zinc(ZA) sovveunnnvriinncinanannnanens |, e veeaeees e 0.5 0.00 0.0
24 |'Sodium(Na) ....c.uvnvnnn. ceserase 1.0 1.1 4.5 10.1
25 | Potassium (K) vevvevenrooervnnnsonassas 0.4 0.6 1.0 3.0
26 | Ammonium (NHy) .......... PP P R 0.1 0,01 ferseetiirreeceana
27 | Carbonate (COg) vevvsveversonnncacennes 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO,) ........ viveessranns 19.1 16.1 4,5 155
29 | Sulphate (SO4) vevveevvvesccresnnsonnens 17.3 18.4 64.6 117
30 { Chloride (CD . ovvevivnnsnennnnss veaanas 1.2 3.8 2.3 13.2
31 { Fluoride (F) ..vevveeasnacesnerocsnonss foeernnennas e 0.0 0.14 0.0
32 | Phosphate (PO,) Total ....c.uvvviennee ferraennnnncnnones. TR <0.1 W terereterranaenn
33 Dissolved ...civivnnnns |ovennnn cereanan PRSI teresnas 1S P E sererevese
34 | Nittate (NO3) eoserrrereesseonasnnscnnes 0.3 0.5 0.5 3.0
35 | Silica (8i0,), colorimetric,...... 4,5 3.5 3,7 16
36 | Carbonate hardness ag CaCOj +vvvuusrrens 15.7 13.2 (13.1) 3.7 127 (127)
37 | Non-catbonate hardness as CaCOj ....... 17.3 21,6 60,4 120 (119)
38 | Total hardness as CaCOg svavvsvsnnonsas 33.0 34,8 G4.1 247 (246)
39 1 Sum of CONStItUCALS vevvvrvesrrvevnnnoss 45,7 47.8 102 319
40 ) Percent sodium ......vvvrnvancoencanes 6.1 6.2 13 8.0
41} Saturation index at test temperature ,,.... ~1.9 -2.3 -2.9 +0.1
42 | Stability index at test temperatute ,.,.,.. 11 12 12,5 7.6

Remarks
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TABLE III (Continued)

Chemical Analyses of Mumicipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(In parts per million)

COPPER CLIFF (concl’d)

CREIGHTON MINE

Meatbird Lake LadyLMicdonald Lakes Vermilion River Vermilion River
axe No.
Raw and finished water Raw water Finished water Raw water
At lake At dam on lake At town tap ﬁ;?f%h;:?gge At town hall tap At intake at river
Aug. 1/58 Aug. 1/58 Sept, 23/59 June 7/63 June 25/63 Avug. 1/58 1
110:113 86:179 194:222 25:52 48:65 86:179 2
21.9 26.7 19.3 20.0 15.6 23.9 3
22.2 27.1 24.6 (19.0) 27.1 25.1 27.2 (27.3) | 4
e reeterrerrecaans . 09 L. eerraeeaa . 7.8 5.8 . 5
N SO B coen 2.5 1 2 6
4.0 (4.1) 4.1 (4.0) 4.3 (4.6) 7.1 (8.5) 7.6 (7.5) 7.2 (7.4) 7
] 0.5 5 15 20 20 (35) 8
0 1 4 5 1 0.8 9
et rea e, e e U I ceeeen 0.9 U T O I 1)
i N AU AR e 0.6  Jerereriaens R R I 8 |
384 S U e, 62.8 Cervesenes cerees 77.2 12
44.8 316 Jeeeeienn Ceeereeans 17.6 Cervaesaiaaas cevenn 35.2 13
560 184 407 94.1 104 88.3 14
31,5 9.5 27.0 9.4 11.0 9.9 15
25.2 3.6 17.4 3.7 3.7 3.0 16
R SR 0.06 0.63 0.28 R I ¥
0.09 0.00 0.00 Trace 0.01 Trace 18
O S 1.0 0.00 0.00 AU I T
0.97 0.26 0.92 0.00 0.00 0.00 20
0.04 1.4 0.70 0.01 0.14 0.00 21
1.0 1.3 2.7 0.02 AR AAEEREREE 0.00 22
0.3 0.3 0.2 0.02 > 5 0,00 23
12.0 1.7 7.1 1.60 -20 15 24
4.5 1.7 3.6 0.6 0.8 0.7 25
0.05 0.05 0.0 0.1 26
0.0 0.0 0.0 0.0 0.0 0.0 27
0.0 0.0 0.0 19.1 21.9 21.6 28
238 64.4 165 22.9 22,4 18,6 29
8.6 1.5 6.4 0.4 2.5 0.8 30
0.2 0.0 0.2 0.1 0.17 0.0 31
Cereens e B AU A e <.0.1 <0.1 A T, 32
04  liiieiiiiiiaes PP 0.0 U T T S e d Cerivens e aranen 33
1.0 1.5 0.0 0.8 Trace 0.6 34
3.7 1.6 1.7 3.9 3.4 4.4 35
0.0 0.0 0.0 15.7 18.0 17.7 (20) 36
182 38.5 138 23.2 24.7 19.3 (20) 37
182 38.5 138 38.9 42.7 37.0 (40) 38
349 88.8 233 52.8 56.0 50.1 39
9.8 5.1 9.0 8.1 5.6 7.9 40
R B, U b erearenas -2.1 ~1.5 ~-1.9 41
e S D A, e e, .. 11 1 11 42
|
\ Acidity as ppm Acidity as ppm Acidity as ppm
Caco, - 11,5 CaCOs- 17.9 CaC0,-2.6
Ni - 21.1 ppm
Cr - Trace
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TABLE III - (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(In parts per million)

Municipality ...cevveiscnnernenconnncaes CREIGHTON MINE (coancl’d) ELLIOT LAKE
Source(s) vivevernnns Cieessiersestearnen Vermilion River Elliot Lake
No.
Raw water Raw and finished water
Sampling POifit o uvuesvrvsuneonssnenenanns ‘?“;};“dsii ﬁ;{;’f’f‘%e At town tap
1] Date of samplifg ... vvvnruecenreraannns Aug. 15/58 June 7/63 Aug. 14/58 Septs 25/59
2 | Storage period (days) ..cvevereecsenrenens 85:200 25:52 86:193 85:196
3 | Sampling temperature, °C. v.ovevvernnnnnn. 21.8 20,0 eeeeienenn eere e 19.0
4| Test temperature, ®°C. . vvuvrvvitnrnnnnnns 25,0 27.1 25,0 (21.7) 26.6
5| Oxygen consumed by KMaOg .....cvuues see 2.4 7.8 2 S N .
6| Carbon dioxide (CO,) (calculated)......... 2 2,5 1.5 2
AR I IS 7.3 7.1 7.0 7.0
8| COloUL tvvvuvrinveentovenrsoersanancans 10 (35) 15 10 (25) 5
Ol Tuthidity v.ouviveesvernvnnenss 1 5 1 1
10 | Suspended matter, dried at 105°C, ........ veeeans Creraeeeeee o 0.9 Ceeean e eereei i e
11| Suspended matter, ignited at 550°C. covverliirinriniiienreennn. 0.6 e, e neren e aeen
12 | Residue on evaporation, dried at 105°C. ... 66.8 62.8 81.2 et e e
13 | Ignition loss at 550°C. vuuvevienverrnnens 23.2 17.6 22.8 e vereeeiaea
14 | Specific conductance, micromhos at 25°C. , . 94,3 94,1 98,7 142
15| Calcium (Ca) vvvvuvsvensneosorssnnanas .. 10.1 9.4 10.2 14.4
16 | Magnesium (Mg) ..oevrvencenrnscenenneens 3.1 3.7 1.6 2.4
17 | Iron (Fe) Total ,....evvvunss Y [P e - 063 e, 0.07
18 .Dissolved ,..eviierniirrinsanan 0.02 Trace 0.03 0.00
19 | Manganese (Mo) Total .....vvevevenoerraeleonenen. e . 0.00  q......... P
20 Dissolved ..,.c0vvvnennn. Trace 0.00 0.01 Trace
21| Aluminum (Al) sovivevrvaanrnrarsovorsnes 0.00 0,01 0.01 Trace
22| Copper (CU) vvvvvenenrononesnsensssnsness 0.00 0.02 0.07 0.09
23| Zine (Zn) civvevreveroronnrsnnnsnnne 0.00 0.02 0.00 0.10
24 | Sodium (Na) ...cvvuerssessosrecrcenenores 1.9 1.6 3.6 6.1
25| Potassium (K) ,..00uuns crerrresrscenrrns 0.8 0.6 1.1 1.9
26 | Ammonium (NHy) viveveinnnannnvrscnnanas 0.1 0.05 0.1 0.0
27 | Carbonate (CO3) v.vvvvvnresoorenersscens 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCOs) vvvvvevevreorvereonns 25.4 19,1 9.8 11.3
29 | Sulphate (SOg) +evvennn.... e eaenn 18.1 22.9 24.0 34.6
30 | Chlotide (Cl) vovvrvvrvenrennesvecnssennss 1.3 0.4 5.0 9.4
31 | Fluotide (F)....v... Messeaseeertserereces 0.0 0.10 0.0 0.0
32 | Phosphate (PO,) Total .uveevuenrvevrnseoaafvonnnns cevensanes .. L1 S U I Cereaeesaas .
33 Dissolved ...vevevvvorne]s vovennns S e R 0.0
34 | Nitrate (NO3) vevvvvvorneravensons 0.3 0.8 1.5 0.8
35 | Silica (SiQ,), colorimettic ...vvunn. 3.9 3.9 2.1 2.5
36 | Carbonate hardness a3 CaCO; ..vvsvnrossn 20.8 (20.5) 15,7 8.0 (7.3) 9.3
37 | Non-carbonate hardness as CaCOj3 vevivuus 17.1 (13.7) 23.2 24,0 (20.5) 36.0
38| Total hardness a8 CaCOj .vvvvsensnsnsars 37.9 (34.2) 38.9 32,0 (27.8) 45.3
39 | Sum of constituents ,....uvvesesosasonees 52.0 52.8 54.1 77,9
40| Percent 30dium ...vuvvievroeononnssonnas 9.6 8.1 20 22
41| Saturation index at test temperature ,...... ~1.8 -2,1 2.4 ~2.2
42 | Stability index attest temperature ........ . 11 11 11 11
Remarks
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TABLE III - (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

ELLIOT LAKE (concl’d)

ESPANOLA

Elliot Lake

Spanish River

No.
Raw water Finished water Raw water* Finished watet
At lake At town tap At X.V.P. Co, Ltd’s plant intake At town tap

June 24/63 June 24/63 Sept, 17/57 Aug. 18/58 July 24/57 Aug. 6/58 1
49:52 49:66 17:22 21:35 44:83 85:184 2
23.3 13.9 22.2 20,6 21.7 22.7 (23.5) 3
24,5 25.3 22.2 21.4 22.0 25.5 4
7 5.2 5
4 2 6
7.0 7.0 (7.0) 7
40 25 (35) 8
1 0 9

..................................... 10

..................................... 1

74.8 57.6 12

31,2 24.4 13

92,8 77.4 14

12,7 6.0 15

1.7 3.2 16

..................................... 17

0.14 0.02 18

B30 b e e 19

. 0.00 0.00 20

. 0.00 0,00 21

0.20 ittt a e ey 0,12 Trace 22

(25 P A 0.01 0.10 23

6.7 1.6 1.6 1.4 2.0 24

2.9 0.6 0.6 0.6 0.6 25

% e 0.1 0.1 0.15 26

0.0 0.0 0.0 0.0 0.0 27

0.5 14.5 14.0 24,9 115 28

3,0 15.9 12.3 15.1 16.5 29

0.4 1.6 1.4 4.1 3.2 30

0.1 0.0 0.3 0.0 31

0.1 eeeeeen SO R, 32

...................... O AR B ©

12.5 0.0 0.4 0.3 0.3 34

1.2 3.9 3.5 4.3 3.8 35

0.4 11.9 11,5 20,4 9.4 (13) 36

62.7 14.1 13.3 18.3 18.7 (17) 37

63.1 26.0 24.8 38,7 28.1 (30) 38

110 40,1 35.4 53.1 413 39

18 41.5 12 7.1 13 40

5.3 -2.5 -2.7 -2.0 -2.6 41

16 12 12 11 12 42

* See also Station No. 43, page 32
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TABLE III —

(Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

Municipality vveeeennnnranssnnnsnnnens .. ESPANOLA (concl’d) FALCONBRIDGE (Townsite)
Source(s) ...... [ sesiseseeverussane Lake Apsey Well No. 1*
No,
Raw water Finished water Raw water
Sampling point .....vvvvvvvssessserssssas| At pumphouse At town tap At pump
1| Date of sampling . v.vvvernvevrvvevrnnnnns June 7/63 June 7/63 Aug. 18/58 Sept. 23/59
2| Storage period (days) vvevvenvrerrensronse 25:52 25:55 85:197 35:39
3| Sampling temperature, °C. .. .. viviiuinnns 22.2 12.8 8.9 10.4
4| Test temperature, °C. .ivvvsvrvenrivnnves 27.4 27.5 23,9 (10,2) 25.1 (16.0)
5| Oxygen consumed by KMnOg ..vvvvrvvnen. .o 5.5 5.3 Cerererenrees vereedan Ceeerenenn
G| Carbon dioxide (CO,) (calculated) ......... 2 3 2 2
VAE ) ; ST etteeeaanaas ereeas 7.2 (7.5) 7.0 (7.2) 8.0 (6.8) 8.0 (6.6)
8l Colour . vvureviinniininnintenranns 10 10 0 (5 0
9| Turbidity ......... 2 9 0
10| Suspended matter, dried at 105°C, ........ Ceervenes e reereranenes S
11| Suspended matter, ignited at 550°C. ..... B P P
12| Residue on evaporation, dried at 105°C. ... {..... teeavareredeiiinentiairienaane 358 730
13| Ignition loss at 550%C, .vvvveverroonerons [rovssnarvssncvsanadoaes eersaaesereeny 61.6 62.0
14| Specific conductance, micromhos at 25°C., .. 76.4 76.7 505 985
15] Calcium (Ca) ...... Chereriaeees RN 7.6 7.6 63.1 140
16| Magnesium (M) v ovvevvevnnnsenranennonas 2.6 2.5 16.8 35.1
17| Iron (Fe) Total ... uvivrvusnvasnnnnennas v esesvaceveraaanren 2,2 et ravse e .. 0.02
18 Dissolved . ........0.... e [ A e 0.01 0.02 Trace
19 Manganese (Mn) Total ,......... . fhberassantaneaans 0.06 S
20 Dissolved ......, ebeearann veseaean 0.01 0.00 0.00
21| Aluminum (Al) 4. vuvrveeenrrvonsnssnnnces [eonvnncanssens e 0.05 0.02 0.06
22| Copper (CU) ..veennn eevsrerenssasvessry |oesensasananainran 0.00 0.00 0.04
23| Zinc (Zn) vevviiiiinncnrenresantnarranan 0.00 0.01 0.00 0.05
24| Sodium (Na) ......00uure 1.8 1.9 13.0 30.6
25| Potassium (K) vovevensrnnnan 0.7 1.7 1.6 2.5
26] Ammonium (NHg) ..ovvvennnnnnannnnn 0.04 0,01 [ e .
27| Carbonate (CO3) vuvvnsvannnn . 0.0 0.0 0.0 0.0
28| Bicarbonate (HCO3) +..vvvvunvens . 18.9 17.6 101 138
29| Sulphate (SO +ivivirieeceerensiinsnanes 15.2 13.6 159 409 -
30] Chloride (CI) v .vovvvivvevninrvnvensans 2.4 2.4 5.0 9.5
311 Fluoride (F) ..o yprvvocnrnnan et anvanus 0.06 0.10 0.00
32| Phosphate (PO,) Total ...v.vvvvvnnnnnss fovuns Cereseeane <o0.1  L.... [ eeveceresaaaraensy
33 . Dissolved ............ Lt G eeeraareenres veeas 0.03
34| Nitrate (NO3) o vvvesnovorvossnnnnnsnssns 0.2 0.6 2.0 0.0
35| Silica (Si0,), colorimetric v..vvviunsvantn 5.3 5.9 13 15
36| Carbonate hardness 8s CaCOj3 . vesvsvneens 15.5 14.4 83.1 (80) 113
37| Non-carbonate hardness asCaCOy.vueuvs.. 14.3 15.0 144 (155) 379
38| Total hardness as CaCO5 v.vvsvrerovanvss 29.8 29.4 227  (235) 492
39| Sum of constituents ......eeeeesenns veans 45.1 44.0 323 716
40| Percent sodium ,..vuvivivnnnneniinansn 11 12 11 12
41| Saturation index at test temperature ....... -2.0 -2.3 +0.3 +0.7
42| Stability index at test temperature .,....... 11 12 7.4 6.6
Remarks * Wells No. 1 and 2 | Ni - 0.0 ppm
are side by side
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(Inparts per million)

FALCONBRIDGE (Towasite) (concl’d)

FERRIS WEST

FORT WILLIAM

(TOWNSHIP)
Well No, 2* Well No, 3** Mixed wells Trout Lake Loch Lomond
No.
Raw water Raw water Raw and finished water filx}ii;v;eiinsvate:
At service .
At pump At pump At plant tap station tap At city tap
Sept. 23/59 Aug. 18/58 Sept. 23/59 Aug. 18/58 Sept, 23/63 Aug. 6/53 1
35:39 85:197 35:39 82:200 22:28 12:365 2
11,1 13.9 16.6 12.0 12.5 14.4 3
25.0 (16.5) 23.9 (12.3) 25.3 (19.4) 23.9 (12.6) 25.3 22,0 (15) 4
.............................................................. bl
2 2 1.5 6
8.1 (7.3 8.2 (6.9) 7.9 (6.7) 8.2 (6.9) 7
0 S 8) 0 0 (20 8
0.4 0 15 0 9
............................... 35 10
................................ 31 11
909 940 1,240 948 12
78.0 72.0 172 104 13
1,188 1,184 1,456 1,178 14
175 170 195 167 15
42.2 42.1 50.0 39.9 16
Trace = lieiionaieneeanans Trace | isesvavervaeroans 17
Trace 0.01 0.00 Trace 18
............................................................. . 19
0.02 Trace 0.00 0.02 20
0.06 0.06 0.08 0.08 See 21
0.11 0.00 Trace 0.00 North Bay 22
0.10 0.00 0.10 0.10 Ont. 23
34.5 40.0 75.0 39.0 24
4.5 3.8 3.6 3.8 25
................ TS 26
0.0 0.0 0.0 0.0 27
161 159 167 165 28
503 523 662 509 29
12.8 10.2 12.4 9.8 30
0.15 0.2 0.15 0.2 5
0,02 |eeiiiiernecnnan 0,07 eviiiiiiiiinned 33
6.0 2.0 6.0 1.5 0.6 34
16 18 22 17 5.9 35
132 130 (133) 137 135 (128) 21.6 (18) 36
478 468 (456) 556 445 (445) 4.7 (8.6) 37
610 598 (589) 693 580 (573) 26.3 (26.6) 38
876 887 1,110 868 36.4 39
11 13 19 13 8.8 40
+1.0 +1.0 +0.8 +1.0 -2.3 41
6.1 6.2 6.3 6.2 12 42
Ni - 0.35 ppm ** YWell developed| Ni- 0.4 ppm Community in the

* Wells No, 1& 2
are side by side

in 1955- 56

Upper Great Lakes
dtainage basin but
Trout Lake is in

the Ottawa River

drainage basin,

89



TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

Municipality o.vvivrnecnernnnanas

FORT WILLIAM (cont’d)

Source(s) ......

P R I

Loch Lomond

Raw and finished water

Sampling point ,......

At city tap

1| Date of sampling .vvvvevervnvrveennannanns Apr. 27/55% Feb, 29/56% March /57f Aug. 1/57
2| Storage period (day¥ys) ...eeeevervannnneona teoneenesenenennnsld 91:105
3| Sampling temperature, ®C. voverrvnrrnanved conrennenenernnnradeceaioninnerinrereediiieiiiiiniiiiina.. 14,9
4| Test temperatute, °Covivieninnnnanenrnnd ciiiii e e 25.0
5| Oxygen consumed by KMnOy4 +v.vuvvvnenne] covvnennnnniiiiioenannn, E T T 5.6
6| Carbon dioxide (CO,) (calculated) ......... 3 3.5 3 3
VA IR 2z S tesssmsnvanenns 6.7 7.1 7.6 7.0
8] Colour o,vvrnnnereeranesonsosencanns R [ eeeeeaan 15 25 20
9} Tuthidity ,.vvevvvveevonrsoccaoecoesvans 3 2 2 0
10| Suspended matter, dried at 105°C. .,........ Trace Trace Trace A, .
11| Suspended matter, ignited at 550°C, .. ..o connerreiierrinreidiniin i R D B
12! Residue on evaporation, dried at 105°C. ... 36 42 58 43.6
131 Ignition 105S At 550%C v vv e v seecoasnvanoa ceavans Y AP P Ceva e 19,2
14| Specific conductance, micromhos at 25°C. .| +v.vvreriniiinen i [ . 50.6
15| Calcium (Ca) +.vvvnvevveonnvassecsoanssd 5.6 6.4 5.6 5.0
16 Magnesinm (MB) v.vvueverevononsecnsoonns 1.9 2.9 2.4 2.3
17] Iron (Fe) Total ,.ovuieivrnernnennans 0.0 0.0 0.3 Ml etaniaan
18 Dissolved . iiiiiirerirrennenrne sorinnnieiiiiiins i diniiiiann,, S 0.05
19| Manganese (Mn) Total ,.......... Cevesaaae N A P O e
20 Dissolved c.vvvnninvivoraa vonnnnn Ceeenaaa. T P 0.00
21) Aluminum (Al) ...vvvtiinnircneniansinann 0.0 0.0 0.0 0.0
22| Coppet(CU)  vivvennvanacsvosnrasasacons veveancen R N eerreenaas PP eiteraiesiaaen 0.06
23| ZINC(Z0) ., .ienrvnrraencnencennsinanes] certeiiioiiiaiaanaas freraeree e [ SN PN O
24 Sodlum(Na)............................ . [ P P 1.0
251 Potassium (K) v.vevenevereconceoaonnsaee] svennnncnns P N N A Crreenas Ve 0.4
261 Ammonium (NHy) .uvvvnevevrvenonsvnnnsad 0.1 0.1 0.1 0.05
27| Carbonate (CO3)....... eeeereneacnneanen 0.0 0.0 0,0 0,0
28| Bicarbonate (HCOs) vuvveeunnsnssanaasneas 24,4 21.9 24.4 20.4
29| Sulphate (SOy) .vvvvversaaernrsrssscsnnss 4.1 4,1 1.4 6.3
30| Chlotide (Cl)uv.vvuvrrvannns 6.1 2.4 2.4 0.8
31 Fluoride (F) vovvencanenrorvassonseunesee encoenneasaannns R e . 0.0
32] Phosphate (PO,) Total ....vvvnvinrnnnnendf coveveinnineanena]eoniia.., [ Cerreeraene i R [P ..
33 Dissolved ...oovivinnnnns heeraaraeae N creenan PP veenesansanalienas e ..
34| Nitrate (NO3) cevvenennnnn eeseoeranenees tasensans O P SN erenas . 0.4
35| Silica (8i0,), colorimetric ...... cesveaannd 3.5 3.7 4.4 4.2
36| Carbonate hardness as CaCOs+vseeeuenenns 20 18 20 16.7
37| Non-carbonate hardness as CaCOj ......... 2 10 4 5.2
38| Total hardness 25 CaC0;3 s eveeveannrens sl 22 18 24 21.9
39| Sum of coustituents..,......... R R Cebretereeas P I, [P A eeeeeae i 30.6
40} Percent sodium ...i..000evann B I [ [ R Crreaeees 8.7
41| Saturation index at test temperature ...,... . -2,6 ~2.2 ~-1.7 ~2.4
42| Stability index at test temperature ,........ 12 212 11 12
Remarks T Analyses supplied by Alchem Ltd., Butlington, Ont,
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(In parts per million)

FORT WILLIAM (concl'd) GARSON
Loch Lomond Well
No
Raw and finished water Raw and finished water
At city tap At town tap

June 8/61 May 24/62 June 21/63 Aug, 2/58 Oct. 1/59 June 7/63 1

32:34 33:52 86:178 187:214 25:52 2

.................. 10,0 8.3 18.6 12,0 8.9 3

23.4 24.3 248 27.1(19.3) 24.4 27.2 4

....................................... 8.8 1.8 5

3.5 7 3 0.8 2.5 2 6

7.0 6.7 7.0 8.2 (7.2) 7.8 7.8 (7.9) 7

15 25 20 5 0 5 8

.................. 0 0.9 0 0 0.3 9
.................................................................................................................. 10
.................................................................................................................. 11
.......................................................... 194 PR PSP I I3
.......................................................... 88.8 O OO B §:
51.8 53.7 52.2 238 251 316 14
4.9 6.2 4.6 30.7 23.5 34.1 15
2.7 2.5 3.0 8.7 6.2 10.8 16
.................. 0.01 0.04 0.03 Trace 17
.................. 0.01 0,00 0.00 Trace etetarerernesenesd 18
................... 0.00 0.00 ettt 0.00 0.00 19
.................. 0.00 0.00 0.01 0.00 RO 4]
................. 0.00 0.00 Trace 0.0 T I3 §
................... 0.30 e s teretr e 0.04 0.08 J T .4
.................. Trace e tsesterstoanennne 0.2 0.0 0.05 23
1.0 0.9 0.9 3.1 3.9 s iiee e 24
0.6 0.5 0.4 0.6 [0 25
L 0.0 0.05 0.0 0,05 26
0.0 0.0 0.0 0.0 0.0 0.0 27
20.8 21,2 20.2 88.0 92.0 95.8 28
7.1 7.0 32.7 35.0 35.5 29
0.9 0.5 5.4 < UG 30
0.11 0.03 0.0 0.0 0.09 31
0.1 1 75 R G 00 feeeiiiiiririreianns 32
................................................................................................. 33
0.1 0.2 4,0 3,0 7.7 34
3.7 3.2 12 16 13 35
17.1 17.4 16.6 72,2 (81) 75.5 78.6 36
6.4 8.4 7.3 40.2 (35) 8.8 51,2 37
23.5 25.8 23.9 112 (116) 84.3 130 38
................. 29,2 29,8 i 142 PO I
ererearreneranen 6.8 7.4 5.6 9.0 7.2 40
................. -2.6 ~2.4 +0.2 -0.3 -0.2 41
...... 12 12 7.8 8.4 8.2 42

Note: A second well put into operation in 1963 is said to
be of the same quality as the above older well.
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TABLE III - (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
( In parts per million)
Municipality cvvunrreeernarcesnnnoonsonnes GATEWAY GORE BAY
SOULCe(S) .urervnenrrroncisarronaossenon Trout Lake Georgian Bay (Lake Huron)and spring
No
Spring and Georgian Bay Georgian Bay
Raw and finished water
Sampling point ......covvevenen. easrsenes At town tap At town tap From bay at wharf
1| Date of sampling .......ccuun.. teseearaena Aug. 4/58 July 24/57 Aug, 4/58
2 | Storage period (days) .v.eveeerenreernannns 84:185 42:83 84:185
3 | Sampling temperatute, ®°C...vvrrrernnnnnas . 17.8 15.5 22,1
4| Test temperature, ®C. vvvvviervsnnrnonnnss 25.8 (22.8) 24.4 25.7 (23.7)
5 | Oxygen consumed by KMRO, v.vuvsvunvnnnns 2. 2.2 1.
6 | Carbon dioxide (CO,) (calculated) .......... 1 9 1.5
7|pH ..... ceresaen 8.1 (8.2) 7.6 (7.4) 7.9
B Colour..uuivieienriennrnsennnnnnanns ceee 5 (8 5 5 (10
9| Tuthidity tvvivevvensneversvasnsercsneens 0 0.4 0.8
10 | Suspended matter, dried at 105°C., ......... I
11 | Suspended matter, ignited at 550°C. ........ T R
12 | Residue on evaporation, dried at 105°C. .... 129 291 98.0
13 | Ignition loss at 550°C. ...voevnvneneananns 32.8 59.6 21.6
14 | Specific conductance, micromhos at 25°C, ... 227 491 160
15 | calcium (Ca) .......... waerann teasesecans 27.7 60.5 20.7
16 | Magnesium (Mg) .v.vevereneveenrancnens 8.4 20.1 5.6
17 Iron (Fe) Total v.v.vvevrvrnnenncoaeennones Trace Y N cesnssasavenns
18 Dissolved vuvvevrresonscnnvenss R 0.03 0.00
19 | Manganese (Mn) Total ........ T e
20 Dissolved s.oviiivinnonnas 0.00 Trace 0,00
21| Aluminum (Al) ..vvuuvnrniooreosorvnennnnne 0.02 0.06 0.02
22 1 Coppef (CU) cvvnvevvrnconassrannennnsnan . See 0.33 0.02 Trace
23| Zinc (Zn) ..... eeesseananes cevesevsassns North Bay 0.3 0.5 0.0
24 | Sodium (Na) «vovvuvvvssrveesocssonnsanses 3.9 9.0 2.4
25 | Potassitm (K) vvuveevrnnereonncesannnnnse 0.7 1.0 0.6
26 | Ammonium (NHe) covvevevoveoesrvoneoveses 0.05 0.0 0.1
27 | Carbonate (CO3) +vveeecesenenceenoncasons 0.0 0.0 0.0
28 | Bicarbonate (HCOg) tuvvevnnsvvvnssocenans 105 226 75.5
29 | Sulphate (SOg) veveriersveraorerroansnanss 13.9 26.2 11.4
30| Chloride (C1) svvvevnnnnrvorrvrnunsnonsoscs 8.3 25.5 3.3
31 ] Fluoride (F) voeeiveoveesrononseoseansanns 0.0 0.0 0.0
32 | Phosphate (PO,) Total v.vvvenvrnsenneroses Y erevsaans
33 Dissolved...... ... teeeseisatessstsadrecnserctvananans [ AN cevasa
34 | Nitrate (NOy) s vvvvnnnvorsonnnnones 2.5 10 1.0
35§ Silica (Si0,), colorimetric ...... eesacnenns 4.7 9.6 6.1
36 | Carbonate hardness as CaCOs ..vvvveenens. 86.5 (88.9) 185 61.9 (62.6)
37 | Non-catbhonate hardness as CaCOy ....... e 21.3 48.2 12.8 (14.4)
38| Total hardness as CaCOy vvvuvevrvnrnonnss 108 234 74,7 (77.0)
39| Sum of CONSHItUEntS ..iivirviisrearornaans 124 274 88.2
40| Per cent sodivm ............. 7.1 7.7 6.5
41} Saturation index at test temperature .,,..... 0,0 40,2 -0.4
42 | Stability index at test temperature ......... 8.1 7.2 8.7
Rematks Commnunity in the
Upper Great Lakes
drainage basin but
Trout Lake is in
thé Ottawa River
drainage basin,
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONTARIO

(In parts per million)

KORAH TOWNSHIP LEVACK LITTLE CURRENT LIVELY
St.v.l,v‘{azg;’:ngiver Wells Georgian Bay {Lake Huron) Meatbird L ake o
Raw water Finished water Raw and finished water finI}g}Ye:ngate "
At pump At house tap At town tap At plant tap At town tap
Aug. 20/58 Aug. 20/58 July 24/57 Aug. 5/58 Sept. 30/59 1
84:196 84:196 44:83 84:185 1214 2
85 it 13,9 20,6 00 Jeeiiiiiiiriienieens 3
23,9 (11.6) 23.9 (16.6) 21.8 25.7 (22.5) 24.7 4
.................... 1.0 2.2 1.7 [ |
0.8 3 0.8 1 6
7.8 (6.6) 7.1 (6.7) 7.7 8.2 6.6 7
0 (5 0 (5 ] 10 5 8
0 0.8 0 2 9
teetssrrrsevarevessdaniatenerann 1S N O . 10
..................... S NS I B |
160 150 108 b O S rrrrenans oy 12
32.8 48.0 27.2 2 S 13
238 234 178 179 494 14
22,6 22.8 22.0 22,1 40.6 15
9.1 8.9 6.5 6.6 15.2 16
.............................. errerrahrasearssanantannans 0.03 0.00 17
0.2 0.02 0.03 ceetairaaraaaraanny 0.00 18
...... 1.0 19
0.00 0.00 0.00 0.00 0,98 20
0.05 0.03 0.05 0.03 0.24 21
See 0.00 0.02 Trace  [iiiersaen eveesaean 0.82 22
Sault Ste, Marie 0.0 0.2 0.0 i iieerreeand 0.07 23
5.5 5.4 2.6 3.3 19.8 24
1.2 1.2 0.8 0.8 4.4 25
0.05 0.0% 0.0 resaass tevarssrnadrenanans veesrseanss 26
0.0 0.0 0.0 0.0 0.0 27
34.4 33.2 82.3 83.1 3.5 28
67.1 66.4 14.4 13.0 203 29
6.0 6.1 4.5 5.6 8.6 30
0.0 0.0 0.2 0.0 0.2 31
......................... sestasrserrtsob st it arar e naenrofrecttcasterarersasthrasitnosanscaoneee] 32
........ 0.0 33
0.3 0.3 0.8 0.8 0.4 34
15 14 3.1 5.2 3.4 35
28.2 27.2 (27.4) 67.5 68.2 (69.7) 2.9 36
65.6 66.3 (62.5) 14.1 14,1 (14.8) 161 37
93.8 (98.4) 93.5 (89.9) 81.6 82.3 (84.5) 164 38
144 142 95.6 98.4 29¢ 39
11 11 6.4 7.9 20 40
0.9 -1.6 -0.6 0.0 -2.9 41
9.6 10 8.9 8.2 12 42
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONTARIO

(In parts per million)

Municipality ...uveverinanvanensneionnas LIVELY (concl’d) MANITOUWADGE MARATHON
SOULCE(S) suuvnreerosannaanoonnssosssens Meatbird Lake Two wells Two wells
Raw and Raw and Raw and finished water
finished water finished water
Sampling point ......cveenenesnnnnan e At town tap At townsite tap At townsite taps
1 | Date of sampling ,...cevnenuns. cerenes - June 25/63 Aug, 15/59 Aug, 5/57 Avg, 15/59
2 | Storage period (days) cvseveresnrenssnnnns 48:65 31:54 92:105 31:54
3 | Sampling temperature, °C. .vuvvvvnnnnenns 15.6 16.0 8.2 14.0
4 | Test temperature, °C. vvvvrvnnnn... venea 24.9 20.5 23.4 21.0
5 | Oxygen consumed by KMAO4 ... vvuvnnn veas 1.2 3.1 2.1 2.2
6 | Carbon dioxide (CO,) (calculated) ceeearana 7 3 2 2
V2R 152 x T saaseraasrasnases 6.2 8.2 8.1 (7.6) 8.2 (8.2)
81 COloUr .\ iierirsnvsnnnennosraceananan 5 0 0 0 (5
9 | Turbidity .vevvvnnnnn.. 2 ] 0 0 KD
10 | Suspended matter, deied at 105°€C, ..vvuven| cvvnencnancncnncnnacfasssatnnursasssasadsecacaacans O T
11 | Suspended matter, ignited at 550°C...... N PP N PR H U A
12 | Residue on evaporation, dried at 105°C. ...| ...cvuuun Ceaieseenad 267 172 172
13 | Ignition 1oss 8t 550%C. vvvrevrevnnnrrroas| vevnnnonaconaeannas 38.8 26.8 15.2
14 | Specific conductance, micromhos at 25°C. . 385 447 291 295
15| Calcium (Ca) v.vsevevsrerecensaneneanans 21.2 72.0 46.3 47.2
16 } Magnesium (MB) ....vivenennenennsnnanns 19.5 15.8 8.4 9.2
17 lIron (Fe) Total L .vvvivinsenanaasnncennns 0.11 0.07 it iiiiiaen 0.08
18 Dissolved ...vivveenvieernnnsn 0.07 0.04 0.00 0.01
19 | Manganese (Mn) Total ,...vvvrvnnneeennns 0.64 = feiieirincnencaanaa]onarecansnciasacasdecirioiarincaaanannas
20 Dissolved.....cienuunn. N 0.62 0.00 0.00 0.00
21 | Aluminum (A .o iveienieinneinnieonaess 2.1 0.02 0.06 0.0
22 | Copper (Cu) vevvuvannnn. PP PN RN Ceranae 1.4 0.00 0.26
23 | Zinc (Z0) o vveurarrrransssssenariocannns 0.10 0.3 0.3 0.1
24 | Sodium (Na)...... ferearaaseaecatacaaana 14.5 1.5 1.6 1.5
25 | Potassium (K) .u.voneveornscnrosnsoanes 3.1 1.1 1.1 1.1
26 | Ammonium (NH) - vvennnssnannnnnennnss 0.0 0.0 0.0
27 | Carbonate (CO3) vvvvuvavnnacnnaronanasas 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCOs) voevuvsvsnsnosaroases 7.1 273 172 174
Sulphate (SO4) cevvivennrarnnanads Ceeaeean 165 14,5 10,7 11.7
Chlotlde(Cl)................,.......... 6.3 6.0 3.1 3.4
Fluotide (F) vuvvvinnvnnnvansananns ceana 0.2 0.0 0.0 0.0
Phosphate(PO4)Total - 2. O .
Dissolved ,ovvveevnvanas| sonen Creciivenneany 0.0  Je.iiaies 0.0
Nltrate(NO,).............. 0.4 6.0 0.7 3.0
Silica (Si0,), eolotimetric ......... Ceaans 2.8 9.1 7.7 9.6
Carbonate hardness as CaCOjs vevveeeennns 5.8 224 141 142 (140)
Non-catbonate hardness asCaCOs......... 127 21.0 9.2 13,2 (20)
Total hardness 2as CaCOs vovvverrvsnneans 133 245 150 155 (160)
Sum Of CONSTItUENLS vvevevrasunanenanann 249 262 165 173
Per cent S0diUm ,, .00 eenneessosesasense 17 1.3 2.2 2.0
Saturation index at test temperature ....... ~3.1 +0.9 +0.5 +0.5
Stability index at test temperature ........ 12 6.4 7.1 7.2

Rematks
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TABLE I — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)
’ MICHIPICOTEN
MARATHON (concl’d) MASSEY MCKIM TOWNSHIP | "rGwNSHIP
Two wells Aux Sables River Ramsay Lake Wawa Lake
No.
finished water finiohed wates Raw water Finished water Raw watet
;':f,jﬁ;":ﬁﬁ At intake At hwy.No, 17 bridge At town tap At lake
June 22/63 Aug, 5/58 June 8/63 June 8/63 Oct. 24/61 1
32:45 84:185 24:51 24:54 23:33 2
11.7 24.3 21.1 18,9 1 ket 3
24,4 25.8 (23.8) 27.5 27.7 24,0 4
1.3 2.8 4.9 5.2 2.4 5
3 0.9 2 4 3 6
7.9 7.2 (7.0) 6.9 6.4 (6.7) 7.4 7
5 15 (35) 20 20 5 8
0.8 10 1 0.7 0.4 9
.................................................................................................. 10
.................................................................................................. 11
.................... 36.0 S 83,2 12
.................... 18.0 30,0 13
313 40.4 39.7 41,3 124 14
47.7 3.8 3.5 3.5 17.1 15
10.2 1.3 1.4 1.6 3.3 16
[0 7K1 . 0.24 0.02 17
0.00 0,02 et e 0.02 0,00 18
0.01 et fiir ittt et i ael 0.00 0.00 19
0.01 000 fi.ieerieiiiiiniiiianen . 0.00 0.00 20
0.04 0.0  l i i Trace See 0.00 21
0.00 0.00 etetieteaeenaantran 0.01 Sudbury 0.00 22
0.05 0.05 0.0 0.05 0.15 23
1.5 1.3 1.0 1.0 0.8 24
1.2 0.4 0.4 0.4 0.7 25
0.0 0.1 0.03 0.02 0.0 26
0.0 0.0 0.0 0.0 0.0 27
177 9.5 8.8 5.7 39.6 28
12,3 6.9 10.1 10.3 22.4 29
3.3 0.5 0.7 0.9 1.4 30
0.14 0.0 seeratrsinasansaasne 0.07 0.05 31
L1 1 e <0.1 <0.1 32
............................................................................ <0.1 33
2.3 0.6 0.7 0.3 0.4 34
7.4 5.3 4.0 3.7 1.6 35
145 7.8 (10.1) 7.2 &7 32,5 36
16.0 7.0 (7.0) 7.3 10.6 23.9 37
161 14.8 (17.1) 14,5 15.3 56.4 38
173 24,9 26.1 24.6 67.3 39
2.0 16 13 12 2.9 40
+0.3 ~2.6 ~3.0 ~3.7 -1.3 41
7.3 12 13 14 10 42
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONTARIO

(In parts per million)

MURICEPALItY +uv'snvrseesenneeenneeeen MICHIPICOTEN TOWNSHIP {concl’d) P NIPIGON
Ramsay Lake Lake Helen
Source(S) vivvevrnsrranrrtersirirornansens Wawa Lake and wells (Nipigon River)
Finished water Raw water
Sampling point . .......... Cereesrsean Ve At town tap
1| Date of sampling ..oy euvevronsnnnenrans . Oct. 24/61 May 26/62 June 23/63 Aug, 19/59
2 | Storage period (days) v..eveeernvrenas e 23:33 30:32 31:34 32:53
3 | Sampling temperature, C. . ovvvvvreenacn frrevnanrnan B 11.7 14
4| Test temperature, °Co vovvvernvnnnanns ‘e 23.9 24.3 24.6 24.6
5 | Oxygen consumed by KMaOy . ..........0. 2 2 o 2.8 4,7
6 | Catbon dioxide (CO,) (calculated) ........ 3 3 3 2
28 T > = S 7.4 7.6 7.3 (7.6) 7.0
8| Colour............ resenrienntsnassnane 5 0 5 10
Q| Tutbidity «ovvvveevnevrvanrnsnonnans 0 0 0.7 0.8
10 | Suspended matter, dried at 105%C, vvevvuer |iorvnvernenaieadoneneneereersssnfinereereonsanes
11 | Suspended matter, ignited at 550°C. ..vune fvnrereneeonieedeneeiriieneniadenienrereiannen
12 | Residue on evaporation, dried at 105°C.... 88.4 92.8
13 | Ignition 10ss 2t 550%C. vvrivvveerrrnsns . 23.6  f.eieen... J R FO 25.2
14 | Specific conductance, micromhos at 25°C. . 126 128 133 152
15 Calcium (C2) vvvvineveeenerararorensnns 16.2 17.0 17.2 24.0
16 | Magnesium (Mg) . .vvevernrunvreronsaonns 3.9 3.7 4.6 3.9
17 | Iron (Fe) Total ........... eerrarresena 0.05 0.03 0.05 0.10
18 Dissolved .vivirinaieriiannans 0.00 0.01 Trace 0.01
19 | Manganese (Mn) Total .....ovvuivennnonns 0.01 0.00 0,01 | e it ier i
20 Dissolved ...... [P 0.01 0.00 0.01 0.00
21| Aluminum (Al) . oovrievnnns tovreonnnsans 0.02 0.03 . 0.01 0.01
22| Copper (CU)uvuvnreveresanonanasannenes 0.40 0.03 0.00 See 0.00
23| Zinc (Zn) ....vnnes v eersrseraernaen <0.05 0.00 0.05 Garson 0.0
24 | Sodium (N2) ......0o0uvn. Cerereearresans 0.8 0.7 1.0 and 1.5
25| Potassium (K) . .c.vvevuvnsanecnonanonnss 0.7 0.5 0.6 Sudbury o.g
26 | Ammonium (NH,) ..ovvvnevvnnennnnns eee 0.0 e ar ey 0.0 . 0.
27| Carbonate (CO,,) ctrsenseeans [ RN 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) .vvvvresnenesvences 37.1 36.9 39.1 90.6
Sulphate (SO4) vvvvvvs us 21.5 24.2 25.7 6.2
Chloride (Cl) ercvvever cannnnenannvannns 2.9 2.5 1.6 1.3
Fluotide (F) ...... P S 0.08 0.11 0.07 0.0
Phosphate (PO,) Total . .ovvivvinnnunenns <0,1 0.18 <0.1 Cherereenaan sove
Dissolved .vvvvvicvrnnn <01 e . e reresrenss 0.0
Nitrate (NO3) cvvvvvnnercennsnvacsnnnnns 0.3 0.9 1.1 0.4
Silica (Si0,), colorimetric v.vvvvvuvnnnn., 1.6 1.8 1.7 5.5
Carbonate hardness as CaCOj vevvvvvanne 30.3 30.3 32.1 74.3
Non-carbonate hardness as CaCOj3......u. 26.0 27.5 29.8 1.6
Total hardness as CaCOj3 ,....... veee 56.3 57.8 61,9 75.9
Sum of constituents ..... [N 66.2 69.8 72.8 88.0
Per cent sodium .., 0uurvevrrsnnnannnas 2.9 2.5 3.4 4.1
Saturation index at test temperatute ..,... ~1.3 ~0.8 ~1.3 -0.4
Stability index at test temperature ....... 10 9.2 9.9 8.6
Remarks See also Station
No. 149, page 60
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)
NIPIGON (concl’d) NORTH BAY
Lake Helen (Nipigon River) Trout Lake
No.
Raw water Finished water Raw water Finished water
At hwy, 17 bridge At town tap At town tap At town tap At plant intake
June 21/63 Aug. 6/57 Aug. 14/59 May 25/62 June 5/63 July 18/57 Aug, 18/59 1
39:46 91:104 26:55 31:33 22:44 5:5 7:13 2
12,2 20.5 16.0 8.9 16.7 17.2 18.0 3
24.9 23.2 27.0 24.2 24.6 25.1 27.2 4
5.1 5.2 b7 S 5.2 6.4 4.8 5
3.5 0.8 1 2.5 2 2 3 6
7.6 (8.3) 8.3 8.1 (8.1) 7.8 6.9 (7.4 6.8 6.6 7
20 10 10 (10) 35 10 10 10 8
2 0 0.8 K1) 3 0.7 0.9 0.6 9
................................................................................................................ 10
................................................................................................................ 11
106 111 992 feireiriiecianens 49.6 48.4 48.0 12
23.6 28.0 ) - S 18.8 20.4 27.6 13
177 169 157 159 58.5 53.7 55.1 14
22.0 24.0 24.5 23.9 4.4 4,8 5.0 15
4.7 3.8 3.9 5.0 2.1 1.5 1.6 16
0.13  fo.ooiaaii, Veana 0.06 0.14 0.07  fiviiiiiiiiiiieas 0.05 17
0.00 Trace 0.01 0.03 0.00 0.03 0.04 18
0.00  |....... vevirinendeiiitirtieteans . 0.00 0.02 b erseerisanaans 1 19
0.00 0.00 0.00 0.00 0.00 0.00 0.01 20
0.01 0.09 0.03 0.00 0.03 0.11 0.09 21
Trace Trace Trace 0.00 bevesesane tesuan 0.07 0.16 22
0.00 0.2 0.3 0.00 <0.05 0.05 0.05 23
1.4 5.2 2.0 2.0 1.9 1.5 1.7 24
................ 0.6 0.7 0.6 1.0 1.0 1.2 25
0.0 0.05 0.0 Ciasresetasenans 0.01 0.05 0.0 26
0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 27
85.9 98.5 92.4 92.5 9.8 9.1 8.2 28
5.0 3.8 3.7 5.2 11.4 11.1 8.8 29
................ 3.4 1.5 1.9 1.9 3.1 3.9 30
0.07 0.0 0.0 0.17 0.07 0.0 0.0 31
Ceeresraenas R S RS 0.19 O L ieviieivenaennnfionnonennnnenas ool 32
£ 1 5 (OO A L e A 33
0.8 0.1 0.4 0.1 0.8 0.6 3.0 34
3.5 5.2 5.4 3.9 2.4 3.0 2.0 35
70.5 75.5 75.8 75.9 8.0 7.5 6.7 36
3.7 0.0 1.4 4.5 11.6 10.6 12.4 37
74.2 75.5 77.2 80.4 19.6 18.1 19.1 38
................. 94,9 87.9 88.5 30.8 31.4 21.6 39
................ | 13 5.2 5.1 17 14 15 40
-0.6 +0.2 0.0 ~0.4 -2.9 -3.0 -3.2 41
8.8 7.9 8.1 8.6 13 13 13 42
43

Community in the Upper Great Lakes drainage
basin but Trout Lake is in the Ottawa River

drainage basin,

96900—7
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(In parts per million)

NORTH BAY

Municipality essrsessesererereraeenn e . (concl'd) ONAPING PORT ARTHUR
SoUrce(S) veveeerirrroterranortrcrnnanns . Trout Lake Well Thunder Bay (Lake Superior)
No.,
Finished water . Raw and Raw water *
finished water
Sampling point ...eusaaeas teseseeeseessssd At pumphouse tap At house tap At pump
1| Date of sampling ovvvvevreannrnvonrnosesd June 5/63 Aug, 20/58 Aug. 5/53 Mar, 13/58
2 | Storage period (days) c.evveevvrverncrenns 22:44 84:199 12:365 21:49
3 | Sampling temperature, °C.ovvvvnnnnnennnned 16.7 11.7 14.4 0.6
4 | Test temperature, °C. vovvvvrnnennns feve 24.9 22.3 (11.9) 22.0 (16.0) 24.4
5 | Oxygen consumed by KMnOg ,vuvvvvvsvnsasd 5.1
6 | Carbon dioxide (CO,)( calculated) ,........ 2 3
2 5 . NP 6.8 (7.1) 6.9 (6.9) 7.5 (6.5) 7.5
Bl ColoUr iuvueisnvennranrennsrsonsennsnanad 10 0 (5) 5 (@15 5
9 | Turbidity +ovvuveevvrvevusonssanseonassad 0.5 0 3 (5 0
10 | Suspended matter, deied at 105%C. v uvnrenedeeesenrenneeneeensedecrnreonenoosronsoehecsieissenrorersoohoreenesoeennnenas
11 | Suspended matter, ignited at 550°C. ....veudservnviiireiiiiiieediiiiiian, T U
12 | Residue on evaporation, dried at 105°C. ... 47.2 100 S ves
13 | Ignition loss at 550°C. .vvuvvunrrnnnnnen . 22,0 72 e -
14 | Specific conductance, micromhos at 25°C. . 64,3 142 102 (90) 99.1
15| Caleium(Ca) oveevenvevrrvrenacssnnnnrand 4.6 14,2 13.0 13.5
16 | Magnesium (Mg) vovvvvererecovravncnnsnnsd 2.7 5.0 4.4 2.9
17 [ Iron (Fe) Total ..vvvinevnvnorocrovonronsd 011 ..., PO A eerereeas e ieerreaanan e
18 Dissolved v.vvvivrivinnnnnn 0.00 0.02 Cererereeranees B Ceevenas
19 | Manganese (Mn) Total .....e0vevernannnen 003 ... et AP A e teeneeeae s
20 Dissolved sivvvvivnanns . 0.01 0.02 Crrererreraeens B
21 | Aluminum (Al) .....c0vvunns 0.02 0.0 Crieererereanas P
22 | Copper (CU) vivevuvsransonsnornnnnnnnes PO 0.03 ki e et
23 [ Zinc (Zn) veviievnnnnnananes [ rereseaannd 0.1 e tenenenonsrsnnae . feiicecaeresenan
24 [ Sodium (Na) c.vvevevenvrosenonrovenes Ve 2.2 2.7 2.6 1.3
25 | Potassium (K) voovsvrvevocnonvrsncaes 1.0 0.8 0.8 0.6
26 | Ammonium (NHy) .ovvvevinnnerronranes .o 0.05 0,05  eveivnennnn Cereenas 0.1
27 | Catbonate (CO3) vvvvvervnvesesnnaananans 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) ..uvvvrveorscanansans 8.9 30.8 59.4 53.0
29 | Sulphate (SO.) v reerrrnerrrniereesnenns ] 11.4 17.5 4.5 3.5
30 [ Chloride (CI) +vvvvvinniacnsannrsnsannns . d 3.0 11.2 1.5 1.4
31| Fluotide (F) vvvviunvenrrnrennesnsnnnnss o4 0.95 0.0 0.0 Ceenas e
32 | Phosphate (PO ) Total ... ..oovuunnnerenss <0.1 . ) A Ceeaceae . B Cherees .
33 Dissolved . O P R R T
34 | Nitrate (NO3) vevvvernnnnnas . ] 1,0 3.0 1.2 1.3
35 | Silica (Si0,), colotimetric ...vvrvovinnnna. 2.9 13 5.8 2.9
36 | Catbonate hardness as CACO3 vvuvenevnnes 7.3 25.3 (25) 48,6 43,5
37 | Non-carbonate hardness as CaCO; ........ 12,7 15.7 (18) 1.9 2.1
38 | Total hardness as CaCOs vvv'vvvornanrs s . 20.0 41,0 (43) 50.5 45.6
39 | Sum of conStituents ,......eoceeoeveovoens 34,2 83.2 63.0 53.6
40 | Per cent sodium ....vovveereeenanacans . 18 9.4 9.9 5.7
41 | Saturation index at test tempetature ,...... -3.0 -2.0 -1.1 -1,2
42 | Stability index at test temperature ......... 12 11 9.7 9.9
|
Remarks *See also Station No. 14, page 22

98




TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(In parts per million)

PORT ARTHUR (concl’d)

Thundesr Bay (Lake Superior)

No.
Raw water Finished water
At pump

Aug, 7/59 June 21/63 Feb. 2/56% May 3/56% Aug, 17/56t Nov. 1/56t 1

11:19 . T [ g [ F S 2

13.3 2% 2 O Y N 3

26.1 S T Y A 4

2.5 T3 O S e Y 5

2.5 3 2 3 6

7.5 7.4 7.8 7.4 7

10 5 3 8 8

0.8 0.9 2 2 9
..................................... Trace Trace 10
........................................................................... .| 11
67.6 |t 68 82 12
T o S A TN 13
94.0 Lo T 14

13.4 12.2 12.8 14.4 15
3.1 3.5 3.4 3.4 16
L 0.1 0.2 17
L 0 e Y 18
L 0 S S A, 19
L O S g S O 20
L0 4 0.0 0.0 21
TrACE  |uennernsssnnsanananns 0.4 0.1 22
L S S 23
L5 S S N 24

0.7 L 25
..................................... 0.2 Trace 26
0.0 0.0 0.0 0.0 27
52,1 59.2 61.0 56.1 28
4.6 4.8 2.7 0 29
1.8 0.7 6.1 4.9 30
L L O 31
............................................................................ 32
L0 I A A B 33
0.4 S s A 34

3.1 2.3 2.3 2.4 35
42,7 40,6 46 46 36
3.5 4.2 0 4 37
46,2 44.8 46 50 38
54.4 L e e 39
6.4 L 40

~1.1 -1.3 -0.8 ~-1.8 41
2.7 10 9.4 9.8 42

t Analysis supplied by Alchem Ltd., Burlington, Ont,
96900—74 99



Upper Great Lakes Drainage Basin in Canada

TABLE III — (Continued)
Chemical Analyses of Municipal Water Supplies

ONT ARIO

(In parts per million)

Municipality ...... e beereserereareaenaes PORT ARTHUR (concl’d) POWASSAN
SOULCE(S) vuvvennreororeanonnns PN Thunder Bay (Lake Superior) Genesee Creek
No.
Finished water Raw water
Sampling point ...ivieeerioranosaresosons At town tap At town tap At plant tap
1| Date of sampling ....ovvuvvvecvernssonnsen Aug, 2/57 May 25/62 June 21/63 Aug, 21/58
2| Storage period (daYS) ..veeveverecenervanas 90:104 31:33 33:52 fevecans Crererareana .
3| Sampling tempreature, °C. ...oc.vuuuinenn. 14.2 8.8 7.8 e ererrenaas .
4| Test temperature, 2C. vvvevvennreeenranes . 25.0 24.2 24,8 22.2
5| Oxygen consumed by KMnOg .....veeeensns 2.8 S 3.6 6.3
6| Carbon dioxide (CO,) (calculated) ...uovvnun 1 14 6.5 1
R T -3 = S 7.8 (6.8) 6.8 7.1 7.3
8l ColoUl ,uvusvunrnvnosvsocensnsscnnsnnsnnse 5 5 5 40
9| Tutbidity ...vevvvveenniariaogrenans 0.4 0 0.5 7
10| Suspended matter, dried at 105° C. . e retenreareeanens FS PP UPI Chrrerreeeenaes 13
11| Suspended matter, ignited at 550°Cs vvvevvauforearennn ceeeen B e Ceeiaan Ceeraeaes 11
12| Residue on evaporation, dried at 105°C. .... 65.6 RN 57.2
13| Ignition loss at 550°C. vivererveerennsnnss 15.2 22,0
14| Specific conductance, micromhos at 25°C. ... 97.7 95.0 94,8 57.9
151 Caleium (C8) vivuvervrvererosnnrsnonvens 12.8 12.9 12.2 4.8
16| Magnesium (ME) vvevevsvonssnvesrnannnas .. 3.1 3.6 3.4 2.3
17| Iron (Fe) Total vuvvuuuevrvrassnroronanoenslivaruans Ceeeraeeaes 0.06 0.05 0.52
18 Dissolved ...vvveiienrnirnns 0.07 0.01 0.00 0.21
19| Manganese (Mn) Total ,..veveveisnnroeeoaeforneeereeoneonnnnn 0.00 eeeevanea, Ceeereee 0.00
20 Dissolved ... cuveenrnnnans Trace 0.00 0.00 0.00
21| Aluminum Al) ... .iiviiiiiiiiiiiiienen 0.02 0.02 0.01 0.0
22| CopRer (CU) veverevrovososesasensssosonns 0.02 0.05 0.00 0.0
23] ZinC (Z0) vievvrversrcrecrntssncrsseacons 0.0 0.00 0.00 0.0
241 Sodium (N&) .....vvvvveeannns eveerseanene 2.6 1.2 1.1 2.0
251 Potassium (K) vovvvvvevrerorcocncscocsons 0.4 0.4 0.4 0.9
26| Ammonium (NHg) ..vvverennn.. ereeans . 0.0 e 0.0 0.15
27] Carbonate (CO3) tevevvvrevecensoarsnncens 0.0 0.0 0.0 0.0
28| Bicarbonate (HCO3) covvvvusonnsvernvnsanan 52.5 49.6 49.4 18.0
29| Sulphate (SO4) covvvrvercessosnecnseceeess 3.7 3.7 4.2 7.7
30| Chloride (CI) +v.vvvvvvrivernnecoccosansas 2.5 2.2 1.8 1.1
31| Fluotide (F) vovvvevecncananns 0.0 0.11 0,02 0.0
32| Phosphate (PO,) Total ,......... Cerersesreans 0.17 <0.1 tetesenernane Cedaenen
33 Dissolved..veevrvecnvans R O [ A R O R .
34| Nitrate (NOg) tvvvvrvsrnsecrsnrasnronssnes 0.4 0.9 0.2 1.5
35| Silica (8i0,), colorimetric .vvvvvvvreerinnes 5.1 2.4 2.0 2.0
36| Carbonate hardness a8 CaCO3 vveevervansss 43,1 (42) 40.7 40.5 14.8
37| Non-carbonate hardness as CaCO3 vevvoeenan 1.6 (4) 6.3 4.1 6.6
38| Total hardness as CaCO3veveevensarnens 44,7 (46) 47.0 44,6 21.4
39| Sum of CONSLItUENLS ,euvsrrrnreracrorvuenss 52.3 52.0 50.4 38.4
40] Percent S0diUM o 4vvvernvesnsasenoonnsness 11 5.2 5.1 16
41| Saturation index at test temperature ..., ... .. -0.8 -1.9 -1.6 -2.2
42| Stability index at test temperature ,...evov.. 9.4 11 10 12

Remarks
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

POWASSAN ({concl’d)

RED ROCK

Genesee Creek

Nipigon Bay (Lake Superior)

Raw water

Finished water

Raw and

finished water

Finished water

At plant pump At town tap At plant tap At pumphouse tap
June 4/63 Aug. 21/58 Juane 4/63 Aug, 14/59 June 21/63 1
21:37 84:97 21:37 26:46 33:46 2
20.6 19.4 20,6 iieiieeiiietinannns 15 erieaaes Cevreaan .13
23.6 22,2 (21.7) 23,7 27.0 24.7 4
14.4 2,6 7.5 4.9 8.2 5
2 2 2 4 6
6.8 (7.1) 7.4 (7.5) 7.5 (7.3) 7.9 7.5 7
70 15 (30) 20 10 30 8
5 0 0.5 2 2 9
O 74.8 84.0 Ceeetaessataarsesen 101 i ateeseteiatectnrenas
Ceietar et aeranen 15.2 19.2 hsevsessesanaacnns 30.4 L tsraretenenseanans
51.0 104.5 124.5 151 147
4.5 8.5 3.7 23.7 22.1
2.0 1.7 2.2 3,7 4.7
1.0 boeessanarsannnnsnnnes 0.14 vttt e 0.34 0.26
0.08 0.04 veserevsacranes 0.02 Trace
0.02 0.00 Trace 0.00
0.02 0.27 0.0 0.02
0.05 0.02 Trace 0.00
0.5 0.00 0.1 0.05
1.3 8.0 16.6 1.5 1.4
0.6 0.8 0.7 0.7 0.6
0.0 0.05 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
12,1 26.3 30.5 83.1 82.4
9.7 22.0 24.7 5.0 6.0
0.7 1.6 2.7 2.6 1.5
erteaseeanaeenanns 0.0 0.10 0.0 0,08
O T Ceaeas e verare 0.1 Cheeeraraae 0.1
0.3 0.6 0.2 0.8 1.5 0.8
3.1 8.1 2.3 3.7 5.0 3.8
2.9 21.6 (23) 18.4 69,1 68.2 67.6
9.6 6.6 (2) 0.0 5.5 6.1 7.0
19,5 28.2 (25) 18.4 74.6 74.3 74.6
28.1 64.9 68.7 80.6 84.8 81.6
12 36 65 3.3 4,1 3.9
-2.9 -1,8 -1.9 -0.7 -0,2 -0.7
13 11 11 8.9 8.3 8.9




TABLE III ~ (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONT ARIO

(In parts per million)

Municipality .......... Creereearas P SAULT STE. MARIE
St. Mary's River (Lake Superiot) and wells
No Source(s) ...... Cereee eerserersaeen e Wello* [ St. Mary's River (Lake Saperiont
Raw and finished water
Sampling point et et er e vees At pump house At plant tap At town tap
1 | ‘Date of sampling....... et Oct. 25/51 Aug, 12/58 Sept, 25/63 Oct, 25/51 Aug, 12/58
2 | Storage period (days) .. .ovvviveenninanas . 9:33 87:195 20:26 9:25 87:195
3 | Sampling temperatuze, °C, .vvvvviiiinrnnn. 7.2 9.4 7.2 9.4 18.8
4 | Test temperature, °C. .. ..oiviiinens e 22 25.6 (14.3) 25.0 22.0 25.7 (18.8)
5| Oxygen consumed by KMoO, ... covvvvvnena | oo O Y e 0.8
6 | Catbon dioxide (CO,) (calculated) ......... 2 1 1 1 0.8
728 T >) < eeeee heeeeas 7.6 7.8 (7.4) 7.8 7.8 8.0 (6.6-7.8)
8] Colour..vviiiiivinrinnannnenenns Ceeens ] 5 (5) ] ] 3 (5
O Turbidity ...ovvveunnvvitevennsernnnnnns 0.5 0 0 1 0
10 | Suspended matter, dried at 105°C.......... R R O R FR R ..
11| Suspended matter, ignited at 550°C, ...... . ] S B Y SN RPN ey .
12| Residue on evaporation, dried at 105°C, ... 80.6 88.8 et teereetaeee 55.2 59.2
13 | Ignition loss at 550°C. «.iviviienninennnn 12.4 100 boiiiiiiiiiinn 8.6 4.8
14| Specific conductance, mictomhos at 25°C. .. 119 122.5 119 93.1 94.0
15| Calcium (Ca) .......... ehieerer e 15.3 15.4 14.2 13.8 12.7
16| Magnesium (Mg) ...vvvivrninnnnnnennnnenns 3.4 3.5 3.8 2.8 3.2
17 Iton (Fe) Total ......... Creeaesireir s i S T 0.00 e [ R Ceriereneas
18 Dissolved ivvvvrvansinnanssnas 0.02 0,0 leeeiinns Chean 0.02 Trace
191 Manganese (Mn) Total ... .....cvvviveenne Jounnn et P AN eeerenans 0.00 P
20 Dissolved .. vvevivererenn |on Ceereirieaes .. Trace FO e 0.00
21| Aluminum (Al) .......... PR veares Jeeneeiieane, e Trace  |..... [ PO 0.04
22| Copper(Cu) vovvevnnne erersesencans P . 0.0  {...... P . 0.02
23| Zinc (Zn) ..oveeevnnnnne veraen seseeeeeana reeerirecinann .o 0.0  biviiiiiriinianes veveraan SN 0.05
24 Sodium (Na) .......... et rserseerrerann 2.6 2.8 2.5 1.3 1.1
25 Potassium (K) s iovivrvvnnnrnnenansnn veen 0.5 0.8 0.7 0.3 0.5
26! Ammonium (NH.) ........... erieenens P 0.05 b it [ 0.1
27| Carbonate (CO3) «ivveviennnens 0.0 0.0 0.0 0.0 0.0
28| Bicatbonate (HCOs) ....v0vunns iseeens 52.9 55.2 52.9 50.3 50.7
291 Sulphate (SO4) vovvervvevrnss 8.0 8.1 8.0 2.6 2.6
30 Chlotide (Cl) vuvvvriinenvnsnsinnsennnnss 3.0 2.0 1.1 2.5 1.3
31| Fluoride (F)..... [ PN cersanenas 0.05 0.0 0.10 0.0 0.0
32| Phosphate (PQ,) Total ,....... O e eeenarreees PP .
33 Dissolved........ verrens Jevevineiniieenes P e erseboveioereeloneeneeenenend
34| Nitrate (NO3) .00 vvnnnnnn seceerannoenns 4.0 2.0 2.9 1.2 1.0
35| Silica (S10,), COLOFIMEEEIC v vvrvnerrennrns 15 - 15 13 2.6 3.8
36| Catbonate hardness as CaCO3 ..vvvvrnnnn. 43.4 45.3 (42.5) 43.4 41,2 41.6 (41)
37| Non-carbonate hatdness as CaCO3......... 8.8 7.5 (13.0) 7.8 4.7 3.2 (6)
38| Total hardness as CaCO;z ..vvvvneerrunsn. 52.2 52.8 (55.5) 51.2 45.9 44.8 (47)
30| Sum of CONSHItUENtS . .uvvuvrroeosoansenns 77.5 76.8 72.7 52.0 51.4
40| Percent sodium .......cc0vnecennns 9.7 10 9.5 5.7 5.0
41| Saturation index at test temperature ,.,,... ~1,0 -0.7 ~-0.8 -0.9 -0.7
42| Stability index at test temperature ,,..,..... 9.6 9.2 9.4 9.6 9.4
Rematks * Supply suburban district of + See also Station
Steelton and parts of Korah No. 9, page 20
‘Township,
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TABLE III — (Continued)

Chemical Analyses of yinicipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

SAULT STE. MARIE (concl’d)

SCHREIBER

SOUTH RIVER*

St. Mary’s River (Lake Superior) and wells

St. Mary’s River (Lake Superior) Cook’s Lake Springs No.
Raw and finished water Raw and finished water firffizvl:e?ingrater
At town tap At town tap At town tap
Sept. 26/59 May 26/62 June 8/63 Aug, 15/59 May 25/62 June 4/63 1
192:220 30:32 25:54 33:54 24:47 21:37 2
16.1 8.3 11.7 18.0 13.0 12.8 3
24,9 (16.1) 24.4 24.7 24.8 23.2 23.6 4
..................................... 2.0 4.4 2.9 5.0 5
2 4 2 2.5 9 6
7.7 (6.9) 7.6 7.3 7.3 (7.1) 7.2 6.3 (6.15) 7
5 0 5 10 (10) 15 0 8
2 2 0.3 0.8 K1) 0 1 9
................................................................................................................... 10
................................................................................................................... 11
....................................................... 46.4 310 12
....................................................... 14.4 80.4 13
93.3 93.3 96.1 63.6 54.6 488 14
12.9 12.2 12,1 10.3 9.0 20.4 15
3.0 3.1 3.4 0.6 1.8 4.3 16
0.06 0.04 0.10 0.12 0.06 0.47 17
0.01 0.01 0.10 0.02 0.02 0.00 18
0.00 0.00 0,00  Jieirieieienenntnirnnnns 0.01 0.51 19
0.00 0.00 0.00 0.00 0.01 0.39 20
0.04 0.01 Trace 0.0 0.01 0.04 21
Trace 0.01 0.00 0.05 0.28 0.11 22
0.0 0.0 0.0 Trace Trace 0.09 23
1.7 L1 1.1 0.8 0.5 55.5 24
0.5 0.5 0.5 0.2 0.2 10.1 25
0.5 feerreratenaaraan 0.04 0.1 0.1 0.3 26
0.0 0.0 0.0 0.0 0.0 0.0 27
53.1 48.5 48.3 28.3 23.8 10.4 28
1.6 3.6 3.5 7.3 6.9 14,7 29
2.0 2.0 0.9 0.5 2.0 114 30
0.0 0.08 0.06 0.0 0.15 0.06 31
................ 0.16 < 0.1 0.15 <0.1 32
TrAaCE  levvivensainesnnsrnneqdoocnensannensnanans 17 1 O 1 U 33
0.4 1.4 0.9 0.1 0.3 18 34
6.7 2.1 2.1 4.3 2.5 11 35
43.6 (40) 39.8 39.6 23.2 19.5 8.5 36
0.9 (5) 3.6 4.5 5.0 10.5 60.2 37
44,8 (45) 43.4 44.1 28.2 30.0 68,7 38
65.0 50.1 48.4 38.1 35.3 253 39
7.5 5.1 5.1 5.7 3.4 60 40
-1.1 -1.1 ~1.4 -1.7 -1.9 -2,9 41
9.7 9.8 10 11 11 12 42

* See also index,
page
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TABLE III — (Continued)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO

(In parts per million)

Municipality ........ Ciererersearenr s STURGEON FALLS
Sources(s) «v.uens [N e rterre Sturgeon River
No,
Raw water* Finished water
Sampling point ....evuirresn. [ N At intake well At plant tap
1| Date of sampling ........... Cererenresane July 18/57 Aug, 21/58 June 6/63 Aug, 21/58
2 | Storage petiod (days) ...evveviniecinnraes 40:63 84:197 22:43 84:197
3 | Sampling temperature, R o 22,2 20.3 18.9 20.3
4 | Test temperature, °C, ....... [P . 24,5 22.3 25.5 22,3 (20.5)
5| Oxygen consumed by KMnO, .............. 7.1 4.2 8.3 3.9
6 | Carbon dioxide (CO,), (calculated)......... 2 1 2 2
71 pH vvvennnn. e 6.8 (6.6) 7.5 7.0 (6.9) 7.2 (7.1)
8| Colour ....... 30 15 25 15 (20)
9| Turbidity ........... [ 4 0 5 0
10 | Suspended matter, dried at 105°C. ......... 148  l...... e B R v
11| Suspended matter, ignited at 550°C. vuuun.. 8.9 e evennrareeernad e B A i, ves
12 | Residue on evaporauon, dried at 105%°C. ... 63.2 65.6 P P 48.0
13 | Ignition loss at 550°C, ...... 24.0 20.0 . rerrettiae e . 17.2
14 | Specific conductance, mlcromhos at 25°C. .. 66.2 72.5 65.4 72.5
15} Calcium (Ca) ,.vvvvvvrenranevsranenenens 6.9 8,1 6.2 8.1
16 | Magnesium (Mg) ......ov0vvunnn 2.0 2.7 1.4 2.5
17 | Iron (Fe) Total ,. ..... P T 1 0.23 ...l PN
18 Dissolved ....... Cereereee s 0.26 0.02 0.01 0.02
19 | Manganese (Mn) Total .. ...covivunnennn. T AT I er e e 0.40 ...,
20 Dissolved ........ .. . 0.05 0.00 0.00 0.00
21| Aluminum (Al) eereiensaaans eeaeina 0.0 0.0 0.02 0.0
22 Coppef (CU) .yuuvirunncranrsasssssnonsns Trace 0.00 et et 0.00
23 | Zinc (Zn) . e reeresseenserentnanes 0.0 0.0 0.0 0.0
24 Sodium(Na)............................ 0.7 0.8 0.8 0.8
25| Potassium (K) tovvuvenvvenennn Cerserenns 0.4 0.4 0.4 0.4
26 | Ammonium (NHg) .. ..cvvvivivnienrinnrann 0.1 0.1 0.01 0.1
27 | Carbonate (COz) vvvrve vhnvrnncnnssnescss 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) ....ovveverennsncnsens 9.9 20.8 12.4 19,1
29 | Sulphate (SO,) .vvvvivviniiinannn.s e 15.1 14,1 18.0 13.8
30 | Chloride (Cl) .vivvuiieriinnnnseesnsnaans 3.7 0.3 0.3 1.5
31| Fluoride (F) .vv tevnivesnennaen eaeareeas 0.0 0.0 0.1 0.0
32 | Phosphate (PO,) Total ...... ve.uu. R U PR A <0.1 Crerameaea e
33 Dissolved .............. Cerereae S
34 | Nitrate (NO) v.ovvvenniernnnes 0.15 0.5 0.2 0.6
35| Silica (Si0y), colorimetric ....... . ... . 2.8 4.2 2.6 3,2
36 | Carbonate hardness as CaCOjz v.vvevevnnnn 17.3 17.1 10,2 15,7 (15.6)
37 | Non-carbonate hardness as CaCQ, ........ 8.1 14,2 16.7 14,8
38| Total hardness as CaCOy ...... Ceerraenen 25.4 31.3 26.9 30.5
39 | Sum of conStituents ......v cvvvsersnarens 37.0 41.4 36.2 40,3
40| Per cent sodium ,,,....... 5.4 5.2 6.0 5.3
41 | Saturation index at test temperatute ,....... -2.8 -1.7 ~2.5 -2.1
42 | Stability index at test temperature ,...,.... 12 11 12 11

Rematks

* See also Station No, 17, page 24
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TABLE III ~ (Continued)

Chemical Analyses of Municipal Water Supplies

Upper Great Lakes Drainage Basin in Canada
ONTARIO
(In parts per million)

STURGEON FALLS

(concl’d) SUDBURY
Sturgeon River Ramsay Lake
No.
Finished water Raw water Finished water
At plant tap At intake well At intake well At house tap
June 6/63 Aug. 1/58 June 6/63 July 22/57 Aug, 1/58 Sept. 22/59 1
22:43 82:197 22:53 44:67 84:175 196:224 2
18.9 19,2 12.2 N R Chenen REEEEE 15.5 3
25.2 24.9 24.8 24,4 24.8 (21.6) 24.4 (18.5) 4
8.2 2.1 3.6 3.2 3.2 leeeiennns Ceesaaes 5
0.9 4 6 3 6
6.9 (6.8) 7.2 6.7 (7.0) 6.3 6.8 (6.4) 7.0 (6.6) 7
25 10 (25) 15 10 10 (15) 15 8
1 0 1 0.8 0 3 9
RN eeees erians T T Creeeerasaes ceaeq 10
siesssnsitsuans e vetaasnes evnnanns NP PO sevenan Y TR Cetetecsesee N cansaas csessndferannenaa [N veeed 11
Cerr s . 87.4 Gaissasseanionass 96.4 104 S e vreeanaaas 12
OO 22.6 RN . 21,6 26,8 IR e, 13
67.4 151 190 143 151 165 14
6.4 13.2 15.4 12,5 13.0 14.8 15
1.4 4.3 5.1 3.9 4.5 4.5 16
0,11 Ceisensan sevearee vadisectaretsinnnenannn Cevassesans NN T Ceseasiareaeed 0.48 17
0.02 Trace e xsrnee teasrsrraraes 0.13 0.08 0.12 18
0.00 Ceanesrrtaaetreas P Crteetteteanrasaan ceessanns vesenen 0.60 19
0.00 0.00 vt rrreartier e 0,05 0.04 0.60 20
0.03 Trace e rrers e 0.0 0.02 0.0 21
teeresteentieraann 0.00 et e, 0.14 0.77 0.11 22
0.00 0.0 0,00 0.05 0.3 0.03 23
1.1 5.2 8.8 4.8 5.0 6.3 24
0.4 1.6 1.6 1.4 L5 1.6 25
0.04 0.05 0.02 0,05 0.05 0.0 26
0.0 0.0 0.0 0.0 0.0 0.0 27
10.1 9.5 11.9 7.6 11.0 16.2 28
18.0 43,1 45,8 40.3 41.9 40,2 29
1.5 7.7 15.4 7.4 10.7 10.6 30
0.1 0.1 . Cerereanana e 0.8 0.15* 1.2 31
< 0,1 [ vereaees e P N P Ceeseeas P Ceaeee F T S eranan e 32
e teaaee s P e ererens enaen .. rerraaaes R K et ereae 0.05 33
0.2 0.3 0.2 0.5 0.2 0.2 34
3.0 1.9 0.5 2.2 1.9 4.5 35
8.3 7.8 9.8 6.2 9.0 (14) 13.3 (15) 36
19.1 42,8 49.5 41.0 41.9 (48) 41.9 37
27.4 50.6 59.3 47.2 50.9 (62) 55.2 38
37.1 82,1 98.7 78.0 85.5 94.5 39
7.9 18 24 17 17 19 40
-2.7 -2.2 =-2.5 -3.2 -2.5 -2,1 41
12 12 12 13 12 11 42

* No fluoride being added
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Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

TABLE III — (Continued)

ONTARIO
(In parts per million)
Municipality ........... P SUDBURY (concl’d) TR S TERRACE BAY
Source(S) vievvvrrenennns Ceterereeaiaaans Ramsay Lake St, Mary's River Lake Superior
No.
- Finished water Raw water
Sampling point At house tap At plant tap At paper mill
.......................... pumphouse
1 | Date of sampling .....ceveverenvnennnnnas May 6/62 June 6/63 June 22/63
2 | Storage period (days) S CITITTETRRETRETRR 38:39 22:23 38:45
3 Samplmgtemperatuxe, Covinnnnnnnenns 12.2 3.9
4 | Test temperature, °C. . ovvvevvninnnnnnnnns 23.8 24,8 24,8
5 | Oxygen consumed by KMnOg vovvvvnnn. R N 4.0 1.3
6 | Carbon dioxide (CO,), (calculated) ........ 5 3
7{pH .....ouut. e, et e 6.7 6.5 (6.95) 7.4 (7.8)
8| Colour...vevvnunn. v e e 10 10 5
O | Turbidity .vuveesverennorrororonensnesce|oeosnensevesenones 0.3 0.5
10 | Suspended matter, dried at 105°C. ........................ R e e veerrtioaanns vees
11 | Suspended matter, 1gn1ted at 550%C, eviir o] iiiiiiiiiiiiiineeihons ereeaeneneened PN .
12 | Residue on evaporation, dried at 105%°C. ...fuevrernrnrvininenilonneernenenns e d e
13 | Ignition 105S @t S50 C. vvrvvirnnnnnnnseadoerereerensesonneohosnanananannnnnaes N .
14 | Specific conductance, micromhos at 25°C. - 192 196 93.4
15 | Calcium (Ca) ........ Crieaenees Ceeven - 14.4 14.9 13.1
16 | Magnesium (Mg) ....... Cerrereenaane eeae 4.8 5.4 3.2
17 { Iron (Fe) Total ....uvvievrinnrnnennennen 0.11 0.07 et e st eteaneaa, .
18 Dissolved ......ovveivnernvennn Cerereerarieanean 0,02 et eereraaaen
19 | Manganese (Mn) Total ............. e 0.02 0.07 See  liiieeiiienen vevere
20 Dissolved ...iveevieeveaseniennnnnnn, e 0.07 Sault Ste, Marie e renreee e .
21 | Aluminum (AL} .oiiiiiiieiiinieniierirens|eeenrieiaenaaannas Trace rereciaesaseananan .
22 | Copper (Cu) ........ R S 0.07 ettt tnenraans s
23 1 Zinc (Zn) vvevennnnrnanonenns . Cebreaeateeaeeennn <0.05 T Cerrerseeeas
24 | Sodium (Na) .....evvvvcnnnnnnenan .. 7.7 9.1 1.1
25 | Potassinm (K) ......ccovvvunnn 1.6 2.5 0.5
26 | Ammonium (NHg) ....covvvuunnn etraaeaen 0.1 0.0 0.0
27 | Carbonate (CO;3) v.cvviuunn. Cerrerraeany 0.0 0.0 0.0
28 | Bicarbonate (HCO3) .vvvvivernennnnanans . 11.6 8.9 50.3
29 | Sulphate (SOp) ..ivveiveninnrieneernnans . 41.5 46.3 4,0
30 | Chloride (C) cvvuvuervnninrorsrnannnnaan 15.1 17.2 0.8
31 | Fluoride (F) .vvvvvnenennenns errrrecnena 0.14* 0.77 erneeaas e
32 | Phosphate (POy) Total ....ooivvvennervone]onsronnnans <0.1 hever  vriineena. .
33 Dissolved .voivviinenen ] ierineennnanns, T . e i bt
34 | Nitrate (NO3) vvvvvvvvnrrnrnaorssancascns 0.6 0.4 1.0
35 | Silica (Si0,), colonmetnc Ceeaeaeas Ceeees 1.0 0.6 2.3
36 | Carbonate hardness as CaCO3; ...ovvvunnns 9.5 7.3 41.3
37 | Non-carbonate hardness as CaCO3 ......... 46,3 52,0 4.7
38 | Total hardness as CaCO3 .vvvvvrvnrennres 55.8 59.3 46.0
39 | Sum of constituents ........eveevenveennn 92.5 102 50.8
40 | Per cent sodium ........... erreeeraraas 23 24 4.9
41 | Saturation index at test temperature ..., .. ~2.5 ~2.9 ~1.2
42 | Stability index at test temperature ,........ 12 1.'2 9.8
Remarks * No fluotide being added
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TABLE III — (Continued)

Cheniical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada
ONTARIO

(In parts per million)

TERRACE BAY (concl’d)

THESSALON

VERNER

Lake Superior*

Lake Huron (Georgian Bay)

Veuve River

No.
Finished water Raw water * Raw and finished water Raw water
At town tap At town tap From wharf At pumphouse At town tap bl:i-g:; i;‘gie

May 25/62 June 22/63 June 24/63 Aug, 8/58 June 24/63 Aug, 20/58 1

24:27 32:45 49:52 90:187 49:66 84:198 2

5.0 6.1 11,7 17.0 10.0 20.3 3

23.0 24.6 24,7 23.4 26.2 22.3 4

0.6 1.9 1.5 1.6 1.1 10.4 5

2 3 10 1 4 4 6

7.6 7.5 (8.2) 7.1 (8.2) 8.0 7.5 7.5 (6.7) 7

5 5 5 0 5 50 (90) 8

0 0.3 0.9 0 1 4 9
.................................... 12,8 10
............................ P O e 10.2 11
.......... 93.6 94.8 133 12
Ceiereraeaiernesd Ceee . TS RN 18,8 40,8 36.0 13
87.3 108 164 154 165 158 14
12.6 12.2 20.7 20.1 21.0 18.8 15
3.3 3.6 6.8 5.5 6.4 6.8 16
0.02 0.02 feteiensracanennrasasfirartiitateranrieans 0.08 0.26 17
0.00 0.00 e eteires et ieany oy Trace Trace 0.05 18
0.00 0.00 T 0.00 RN [ e )
0.00 0.00 0.00 0.00 0.00 20
0.01 Ttace retrreeee e 0.03 0.02 0.0 21
0.05 Trace 0.00 0.01 0.00 22
0.00 0.00 . eieaaee . 0.0 0.40 0.0 23
1,1 1.2 2.1 2,1 2.1 2.8 24
0.5 teresaseane e 0.6 0.5 0.8 0.9 25
..... 0.0 et eenrrs et en e 0.1 0.1 0.1 26
0.0 0.0 0.0 0.0 0.0 0.0 27
50.1 50.0 77.5 74.0 77.3 74.2 28
3.3 4.2 12,1 8.5 10.8 12,8 29
L PPN 4.0 3.4 4,0 2,1 30
0.15 0.0  oiiieiieinenn o f 0.0 0.10 0.0 31
0.27 L ¢ vedens Vebesvseasearans £ 32
........... .. . O AN [ %)
0.9 1,3 0.1 1.0 0.6 2.0 34
2.2 2.3 2.4 3.3 2.0 6.4 35
41,1 41,0 63.6 60.7 (63.6) 63.4 60,9 (60.6) 36
4.9 4.4 16.0 12.1 (9.2) 15.4 14.0 (5.8) 37
45.0 45,4 79.6 72,8 (72.9) 78.8 74.9 (66.4) 38
50,6 | ieeieieens Ceveenes 87.0 80.9 85.8 89,2 39
5.0 4.9 5.4 5.8 5.4 7.4 40
-1.1 ~1.2 -1.2 -0.3 -0.7 -0.9 41
9.8 9.9 9.5 8.6 8.9 9.4 42

* See also Station No. 7, page 20
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TABLE III ~ (Concluded)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

Municipality ........covivvnnn Ceeraeaiaas VERNER WARREN
SouICe(S) viriirereerenrrarsonenas RN Veuve River well
No
Raw watet Finished water Raw and
finished water
Sampling point .....eevvuunne., e ...} At pumphouse At house tap At house tap
1| Date of sampling ........... Ceatrereeen ey June 6/63 Aug. 20/58 June 6/63 June 6/63
2 | Storage period (days) ,...eveernenennvanns 22:43 85:198 22:43 22:53
3| sampling temperature, R ST 21.1 17.8 10.6 8.9
4| Test temperature, °Ce vovevvnvnnnnn PP 25.3 22.3 (17.8) 25.5 25.3
5 { Oxygen consumed by KMoO, ........000.0y 11.6 9.8 11.3 1.7
6 | Carbon dioxide (CO,), (calculated) ........ 8 2 2 5.5
71 pH ...... et ree et et RN . 6.7 (7.2) 7.7 (7.6) 7.2 (7.0) 7.8 (7.6)
8] Colour .. vvvivenenenss PO N 40 50  (90) 40 0
9| Tubidity .ovvivuvennininnnn. 13 2 6 0
10 | Suspended matter, dried at 105°C. ... ...... S B A
11 | Suspended matter, ignited at 550°Ce vvvvevolinnenses heeaee PO A D et B [N
12 | Residue on evaporation, dried at 105°C. ...|.cciiuveinirnnenenns 115 P 294
13 | Ignition loss at 550°C. ..... e reeer s e 40.8 e 67.2
14 | Specific conductance, micromhos at 25°C. .. 109.5 166 116.5 474
15| Caleium (Ca) .ovvrivvevervnossnusnsnanss 10.3 18.8 9.7 57.9
16 | Magnesium (Mg) ........ e eeetrieenearae 5.0 7.4 5.8 20.0
17 | Iron (Fe) Total ............ Cverteeraeane [0 0.39 0.02
18 Dissolved ......viiiiiinnnnnnns 0.01 0.21 0.04 0.00
19 | Manganese (Mn) Total ,.....ievervenennnny 0.04 e i e 0.03 0.00
20 Dissolved .......cc0uunn. 0.00 Trace 0.02 0.00
21 | Aluminum (Al) ..........0000s e e 0.02 0.0 0.06 0.07
22 | Copper (Cu) ...... [ et rear e diat ety Trace  [..iieiiineniniiianans 0.34
231 Zinc(Z0) .oivirennnnneens veavessarsae s <0.05 2.0 0.50 0.00
24 | Sodium (Na) ..vvvivvrevininsannroonansay 1.8 4.0 1.7 8.0
25| Potassium (K) ...ovvevnvnvsvecsnonnsanad 0.8 0.9 0.8 2.2
26 | Ammomium (NHy) ......covvivenniinienans 0.02 0.1 0.2 0.0
27 | Catbonate (COy) ......00ncnn.n eeesaevan. 0.0 0.0 0.0 0.0
28 | Bicarbonate (HCO3) tvuvierinvennnsnsonss 23,5 77.8 23.3 21.4
29 | Sulphate (SOg) +vvvevvrrvseernsnacrananns 27.3 13.9 26.8 28.6
30| Chloride (C1) ...vivvvvvrnnnnvens P 0.2 4.4 2.4 16.3
31 { Fluoride (F) ..... PN Cebereerarae 0.15 0.0 0.15 0.10
32 | Phosphate (PO,) Total .........0c0uvenna ., N evaa . < 0.1 <0.1
33 Dlssolved....... ...... 15 2 eeeeanse T PO PR
34§ Nitrate (NO3) cvvevvnennravanosannsaenn .. 0.6 0.9 0.4 18
35 | silica (Si0,), colorimetric ....v0vvinnnnnn. 2.4 6.3 2.4 15
36 | Carbonate hardness as CaCOjs vvvvevarrann 19.3 63.8 19.1 176
37 | Nom-carbonate hardness as CaCOj3........ . 26.8 13.5 29.0 51.3
38 1 Total hardness as CaCO; +.vvvvvevnenans 46.1 77.3 48.1 227
39 | Sum of CONStitUENtS ....ccenvevrnrnnsnnns 60.2 97.1 61.8 272
40| Per ceat sodium............. Crtereeeersd 7.6 9.6 7.0 7.0
41 | Saturation index at test temperature ,...... -2.3 -0.7 -1.9 +0.4
42 | Stability index at test temperature ,........ 11 9.1 11 7.0
Remarks

108




TABLE III — (Concluded)

Chemical Analyses of Municipal Water Supplies
Upper Great Lakes Drainage Basin in Canada

ONTARIO
(In parts per million)

WIDDIFIELD
Lake Tukanee
(Lake Tutney) Trout Lake
No.
Raw and
finished water
At Service Station
tap prior to
chlorination
June 22/63 1
41:59 2
11,7 3
24.7 4
6.1 5
1 6
7.7 7
25 8
0.9 9
et tesonnnasenns 10
................... 11
................... 12
................... 1
61 1
7.6 15
2.6 16
v eieneatreeannnad 17
................... 18
hae tanv ettt aarenas 19
Caesanes Ciesaraees 20
. See T RETERER T ETREE See 21
Michipicoten i teaxsssvaanns North Bay 22
‘Township 0.05 23
0.8 24
0.3 25
g(l..) 26
. 27
31.3 28
6 >
. 30
0.10 31
.................. 32
bereeviiirnnennnnns 33
21]4. 34
. 35
22.3 36
. 37
29.7 38
37.7 39
5.5 40
-1.4 41
11 42

* . .
Community in the

Upper Great Lakes
drainage basin but
Trout Lake is in the
QOttawa River drainage
basin,
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TABLE IV

Some Small Community Supplies in the Upper Great l.akes Drainage Bas;'n in Canada

COMMUNITY eovvvunavnnnineinnennnns ALGOM NORDIC MINE*
Towasite Trailer Camp
s **
Total Population Setved .......ov0e i _1_92 1963 1_92 1963
125 100 estd 750t 0
Ownership ..... et veeneac e .v.. |In 1959, Algom Uranium Mines Ltd.; in 1963, Rio Tinto Miring Co. of Canada Ltd.
Source ........ e eesses e . Ryan Lake Pecors Lake (via canal)
Treatment eeneraens Cheeseseeas . Chlorination Chlorination in 1959; in 1963, no system
Storage capacity (thousand gal) ..... P None None
Industrial use ..... e eserscaerenen ve None Lake water also used in mine and mill
Sampling point .....vvuveenivnnan Ceaens At dining hall tap Chlorinated - at bunkhouse tap Untreated - at open canal
1 | Date of sampling .....ce0vvvnnnns eeees Sept. 25/59 Sept. 25/59 Sept. 24/63
2 | Storage period (days) .evevivvnnrersosas 187:196 185:196 22:27
3 | Sampling temperature, °C. ......... [N 17.5 20,5 12,5
4 | Test temperature, °C. v ivvevevnvnnan oo 26.8 26.7 25.7
5 | Oxygen consumed by KMAO, o vvvvviiv e | veeneennorninaneronneceadonisinonss PN
6 | Carbon dioxide (CO,), calculated ........ 2 3 0.8
VAT : Cerieeenee iereaeanes . 7.0 (6.1) 6.8 (6.6) 6.1
8| Colour ........ Cebeeenenaenn eesas . 0 1} 5
9 | Turbidity ....... ereenen eevereneane 0.8 1 0
10 | Residue on evaporation, dried at 105°C. .. Cereeeeeas R AU DU et ieraiereeae, R RN e ieeireeanaa e
11 | Ignition 1055 at 550°C. v vvevernteanenars [ eoreeronrnrnennnenncinns P S
12 | Specific conductance, micromhos at 25°C, 48,7 225 788
13 | Calcium (Ca) .....0uuns e R 5.6 26.6 112
14 | Magnesium (Mg) ..o.vvvvrnnvennnnansans 1.1 4.4 16.8
15 | Iron (Fe) Total ............ Cheeieeaaas 0.10 0,23 0.08
16 Dissolved......vnuvns. 0.01 0.00 PR
17 { Manganese (MR) ......covvvnvrnvas e 0.02 0.10 0.49
18 Dissolved .....ccivvunss 0.01 0,00 ..., Cieeeeeaean PN
19 | Aluminum (Al) . .ivereinnnnnnenaeranenes 0.0 ¢ ¢
20 | Copper (CU) vvvvnerunvannasnnoss 0.02 0.00 0.00
21| Zinc (Zo) oovvvinnennnns Ceee e 0.00 0.00 0.08
22 | Sodium (Na) ......... e srenraraeany 0.8 5.2 14.2
23 | Potassium (K) cvvesuvenan Cherriesens Ve 0.6 2.6 13.7
24 | Ammonia (NH,) .......... Ceeeriaiiaenes siseescisoes creeenen ‘ee 0.0 fesecessstaacncinnacas ceee
25 | Carbonate (COj3) «.vevveeennnnnas envana 0.0 0.0 0.0
26 | Bicarbonate (HCOy) ...... Creeiiaerennn . 11.6 10,2 1.1
27 | Sulphate(8O4) vvvvvirveinnnnn, AP 7.1 75.9 330
28 | Chloride (Cl) . Ceerrrereennnnas P 3.5 6.0 16.6
29 | Fluoride (F) vovevevnas P e 0.0 0.0 0.50
30 | Phosphate (PO,) Total..,... P TP PP IR ereaeeanan Chriecenanen e Ceriereraaan .
31 Dissolved ............ 0.0 0.0 v eeee b e st
32 | Nitrate (NO3) cevveevirnornnoncnnsaeenss 0.0 1.0 33
33 | Silica (Si0,), colorimetric vvvuvrvvinuanns 2.0 3,0 3.3
34 | Carbonate hardness as CaCOy o.vvvennnn. 2.5 8.4 (7.5) 0.9
35 | Non-carbonate hardness as CaCO; ....... 9.1 75.5 347
36 | Total hardness as CaCOj3 vvvvvvennunes .. 18.6 83.9 348
37 | Sum of constituents ... ..vvuvereaan eans 26.4 130 540
38| Percent sodim ,.uvevrivnnnravarvannan 8.3 11 7.8
39 | Saturation index at test temperatute ..... . ~2.6 ~2.2 ~3.3
40 | Stability index at test temperatute ......., 12 11 13

Rematks

* In Elliot Lake Improvement District, about 314 miles from the community of Elliot Lake
** Mine still operating but no trailer camp or bunkhouses,

T Population includes 250 in bunkhouses

a population according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961.
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TABLE IV
Some Small Community Supplies in the Upper Great L.akes Drainage Basin in Canada

ALGOM QUIRKE MINE*
Quirke Townsite, Trailer Camp

CAN, MET MINE*

Townsite and Trailer Camp

CONSOLIDATED DENISON
MINE*

Townsite

FECUNIS MINE*

Hillcrest Townsite

and Campsite
1959 1963
1,120 (1382) (290b) 100 estdt

1959 1963

No data ot

1959 1963
800 estd (6062) (145P) 125 estd

1959 1963
50 estdt oft

In 1959, Algom Uranium Mines
Ltd.; in 1963, Rio Tinto Mining
Co. of Canada Ltd.

in 1959, Canadian Metallurgical
Explorations Ltd.}

In 1959, Consolidated Denison
Mines Ltd.; in 1963, Denison
Mines Ltd.

Falconbridge Nickel Mines Ltd.

Dunlop (Long) Lake, nearby

Quirke Lake, nearby

Quirke Lake, nearby

Moose Lake, nearby

Chlorination In 1959, chlorination Chlorination Chlorination and ammonia addition
Standpipe No data Elev. tank - 80 (estd) Elev. tank - 80 (estd)
In 1959, about 2,35 mgd used Lake water also used in 1959 Lake water also used in mine | Lake water also used in mine and
in mine and mill in mine and mill and mill mill
At highway No. 108 bridge At mine office tap At mine tap
Sept. 24/59 Sept, 29/59 Aug, 20/58
186:197 183:203 85:196
16.7 19.8 21.7
26.8 (21.2) 26.8 2%.? (22.9)
3 3 1.5
6.5 (6.7) 6.4 6.1 (5.7)
0 5 5 (15)
0 2 0
......... 69.6
.................................. Cereseneseneterrsane 20.8
32.9 281 85.2
3.9 33.9 8.1
0.6 3.4 L5
0.04 0.25 sevenae Leserertersiessacennonne
0.00 0.12 Trace
St e s xR ExsARssEEERsE=aa See 0.12 Cereeeie e Ceeiraesererearaee
0.00 Consolidated Denison Mine 0.04 0.25
Trace and 0.0 0.0
0.00 Stanrtock Mine Trace 0.6
0.00 (This Table) 0.0 0.4
0.8 6.6 2.0
0.5 4.6 1.5
0.0 0.2 0.1
0.0 0.0 0.0
6.8 4.4 1.1
6.8 90.7 29.8
0.2 8.9 1.3
0.0 0.15 0.0
0.0 0.0 e et eresretaacateana
0.1 0.6 0.3
1.5 2.4 2.0
5.6 (5) 3.6 0.9 (1.0)
6.5 94.0 25.5
12,1 97.6 26.4
17.8 154 47.9
12 12 13
-2.7 =2.9 —4.4
12 12 15

(GRCIENEORV I VR SN

DO bt bh et ek et ek b et b et
OO XIAWVNDBRWN=O

NN
N -

NRNNNN
0~ O\ bW

* In Elliot Lake Improvement
District, about 10 miles north
of the community of Elliot Lake
1 Townsite and staffhouse
population only; includes
cmployees of othet operating
mines and of the newly-opened
Ontario Reformatory,

* In Elliot Lake Improvement
District, north of the community
of Elliot Lake.

t This mine was sold to Con-
solidated Denison Mines Ltd.
about 1960 - 1961; in 1963 it was
not opérating and some mine
and mill equipment had been
sold and was being dismantled.

* In the Elliot Lake Improve-
ment District, north of the
community of Elliot Lake

* near Onaping, Ont.

T Hillcrest Campsite (12 homes) was

used during development; in 1963
this camp was not operating.

11 About 200 persons, including
development staff at mine but none
llve at the mine site,
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TABLE IV
Some Small Community Supplies in the Upper Great Lakes Drainage Basin in Canada

COMMUNITY ..ivvvnnennnnnananss cevenas FROOD MINES* GARSON MINE*
Towasite at Frood - Stohie Mines Townsite
Total population setved ............. voee m }_9.6_{. Eﬁ .]:._9_?1
961 (1243) 90t (200h) 495 328
Ownership ..ovveverenrironens Cererenne International Nickel Company of Canada Ltd, I:;eé:::;:ftgfeke‘ Company
: Well, 90 ft deep, north of
Source . vvuiennns caerarsetaretranes cees Whitson Lake townsite
Treatment .......... serererirasranas e Chlorination Chlorination
Storage capacity (thousand gal)........... Elev. Tank - 235.,2 Elev. wooden tank - 5.5
Industrial use .......... N Lake water also used in the mine Kf}{i‘ ?::?ozlzsii‘;s;gri;st}el:
Sampling point....ovevivsivrnnnnneraenns At staffhouse tap At lake At townsite tap
1| Date of sampling.vvvvevsrrnviacinrennens Aug, 20/58 June 25/63 Sept., 23/63
2| Storage period (days) .. vevevereannianenns 84:198 49:65 22:28
3 | Sampling temperature, °C. +.0vv.uenn. vees 18.0 23.9 15.3
4| Test temperature, °C. vovvvvervevnennas ves 22.0 (19.5) 24.0 25.4
5 | Oxygen consumed hy KMaO, oovvuvnunenns 1.0 0.5 =t usamEEmEgREEEEEssransass
6| Carhon dioxide (CO,), (calculated) ....... O P 7 2
2 1) 3 SR v 4.4 (4.8) 4.2 (4.3) 7.9
8| Colour ..v.vuvinnnns e resaeererenn 0 (10) 0 0
9| Turhidity ........vvus PN 0 3 0
10 | Residue on evaporation, dried at 105°C. ... 62.8 74.4 eeereaas e reeeneree e
11 { Ignition loss at 550°C. ....... Cevrereeeay 12.0 12.4 R, P e
12 | Specific conductance, micromhos at 25°C, . 123 141 293
13 | Calcium (Ca)..... ot eerereee et . 8.5 8.8 35.0
14 | Magnesium (Mg) ........... P PN 2.6 3.5 10.8
15| Iron (Fe) Total ...... OO eeecereseenanen s aas 0.00
16 Dissolved ...icvviviirviiinanns 0.01 |..... esseraae Ceeseaaea 0.00
17 | Manganese (Mn) Total .......o00vuns. P N 0.00
18 Dissolved .,....... P 0.33 ..., e eeseter e 0.00
19 | Aluminum (Al) ...vivennivnnnennese P 0.13 0.40 e reeteatesesitasetrenaeans .
20 | Copper (Cu)........ o eeseve e aeaaany . 0.09 0.08 0.00
21| Zinc(Zn) .overennnennn, esensana vereusse 0.02 0.05 0.01
22 Sodium (Na) ...... Cheseerrareana 2,1 3.4 5.7
23 | Potassium (K)..... e et . 1.0 1.3 0.6
24 | Ammonia (NH3) v.vvvvvnnnnnnrnncenns 0.05 0.1 eeeerreeseresenaas
25| Carhonate (CO3) vvvevrvnvnnnnoonns seenen 0.0** 0.0*** 0.0
26 | Bicathonate (HCO3) ..vivvvrivvnnnennns - 0.0 0.0 92.2
27 | Sulphate (SOg) .o vvvrvvnvnsnssnnnnsoassns 37.6 41.0 45.9
28 | Chloride (C)) ....... 3.0 5.4 11.9
29 | Fluoride (F) ...... everrerereeeanes e 0.0 0.18 0.12
30 | Phosphate (PO,) Total +...vivvevenrrunac]vosssncssencaanaasnns <.0.1 rerreer s eraeaaannas e
31 Dissolved ......0vvvvnen eereanane B eveaenn PO
32 | Nitrate (NO3) vvvurvenereeneennnereeanns 0.1 0.4 2.7
33 | Silica (Si0,), colorimetric ......... PP 1.2 0.7 13
34 | Carhonate hardness as CaCOj v..vvvuennns 0.0 0.0 75.6
35 | Non-carhonate hatdness as CaCOj3 .v.o.... 31.9 36.3 56.4
36 { Total hardness as CaCO; +vvvvvuns. e 31.9 36.3 132
37| Sumof constituents ......cvovevennenennns 56.9 65.1 171
38| Per cent s0ditm ,.vvvvvrnnsnnanaranes 10 14 8.6
39 | Saturation index at test temperature ......ofeeerecenresns feeereee ey -6.3 -0.1
40 | Stahility index at test temperature ,.......}.ceeveeonennnasaenns . 17 8.1

Remarks * Frood Mines town was amalgamated with the City of * Adjoins community of
Sudhury, January 1, 1960. Garsoh in Neelon - Garson
1 Staffhouse or townsite population, Township - see Tahle IIT

** Acidity 5.4 ppm as CaCO,
**% Acidity 7.0 ppm as CaCOj;

@ population according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961.
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TABLE 1V
Some Small Community Supplies in the Upper Great Lakes Drainage Basin in Canada

HERON BAY SOUTH* HIGH FALLS
Towasite Townsite
_]isz 1963 1963
1507 (1902) 175t (167b) 300

Ontario Paper Co, Ltd. The Great Lakes Power Co, Ltd.

Pic River, nearby A creek, nearby

Coagulation (Infilco), filtration, chlorination (alum, lime and activated silica). None; gravity flow to system

-Clear well - 22 Pressure tank - 3 None
Treated water is also used for heating and cooling in the plant None
Raw water Finished water At townsite tap
At highway No, 17 bridge At townsite pump At townsite tap
June 22/63 July 2/58 June 22/63 June 23/63
38:51 26:40 32:45 50:58
13.3 14.4 12.8 11.1
24.6 26.3 24.6 25.5
15 7 S N cesseanns e 8.4 11.6
2 2 1 0.9
7.9 (8.1) 8 8.1 (8.5) 7.6 (7.6)
8 180 20 50
110 0.9 2
. Y T Cesesnrans Veressaas
58.8 sreenranns chieaesnanenany ciaeana Cevtennetataatasas ces
177 271 63.8
27.9 43.3 9.4
6.3 6.2 1.8
2.4 0.03 0.28
0.06 0.00 0.07
tesesrterrrraanany 0.00 0.01
0.00 0.00 0.01
0.08 1.2 9.06
0.00 0.00 0.50
0.00 0.00 0.30
0.7 0.8 3.0 0.6
0.6 0.9 0.6 0.3
0.0 Cesacsseeresananns Ceeenane .o 0.0 0.0
0.0 0.0 0.0 0.0
105 95.6 95.2 22,2
7.6 6.9 55.1 11.6
0.6 1.4 1.0 0.4
0.13 N 0.18 0.17
<0.1 et ienans vearans Ceeeaenann .. <0.1 <0.1
0.5 0.3 0.8 0.4
5.7 4.3 1,2 8.4
85.7 78.4 78.1 18.2
9.8 7.9 55.6 12,8
95.5 86.3 134 31.0
102 93.6 160 44,1
1.5 2.0 4.4 3.9
-0.1 0.0 +0.2 -1.5
8.1 8.0 7.7 11

OO~ AV BN

* Community near Marathon, Ont,
t Estimated; incteases at times to about 300 when bunkhouses are filled,

* 7 homes only supplied

96900—8
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TABLE IV

Some Small Community Supplies in the Up per Great L.akes Drainage Basin in Canada

COMMUNITY ...iivivinnennnen eenaeaed LACNOR MINE* LAWSON QUARRY
Townsite Trailer Camp Townsite
Total population served ....... PP 1959 1963 1959 1963
1471 0** 7941t 0+
Ownership .oivviiiininiiiiiensnnennn, Northspan Uranium Mines Ltd.
Sheriff Lake and the McCabe Serpent River via creek,
Source ....... heeens iseaeaes seeeveeod Crotch Lake system Pecors Lake, creek, canal,
Westnet and Dumbell Lakes
TrEAtMEN &uyyvnerveeennnnnnnans ey Chlorination Chlorination
Storage capacity (thousand gal).......... None ;I;nle9_596(;:lev. tank at
. In 1959, 4.5 mgd, lake
Industrial use ..... evesrescerenserseeed No data water u;ed in mi;xe and
mill
Sampling point . ....cvivierirareann
1| Date of sampling ............... cereeand
2| Storage period (days) c...veeerseoeinaansd
3| Sampling temperature, ®Ce v.uvverrnnnensd
4| Test temperature, °C. ....... PN
5] Oxygen consumed by KMaOg...vovvivees.
6| Carbon dioxide (CO,), calculated ........ |
7] PH.ovvvvunn et teiaai e aera e
8| Colour ............. et ebee et aae e
9| Turbidity ...vviiiniiiiiiiinnns
10| Residue on evaporanon dried at 105° Couinl
11| Ignition loss at $50°C. .......
12| Specific conductance, micromhos at 25°
13| Calcium (Ca). N
14] Magnesium (Mg) ............ Cieveenaeead
15 Iron (Fe) Total ..... Ceeeiereasanaes P
16 Dissolved......... Cereresenans No data See See
17} Manganese (Mn) ,........ PN (assumed similar to Pecots Lake willisville,
18 Dissolved «vvvvnvinernnn nearby lakes see (Algom Nordic this table
19| Aluminum (Al)............ [ Milliken Mine) Mine Trailer
20( Copper (Cu)....... eeenees Cheeeeneanead Camp,
21 Zinc (Z0) ciuiniiniiiii i this table)
22| Sodium (Na)....,
23| Potassium (K) v.vievvnennennncnonnncensd
24 Ammonia (NHy)..........
25| Carbonate (CO3) vvvvrvrnvecnnns eiesaead
26| Bicarbonate (HCO;) ........ erereaeaennn
27| Sulphate (SOz) cvivvvnevinrnnenn
28| Chloride (Cl) vvvvivevannnn heeeeeneraann
29| Fluoride (F) vivuenveenens.
30| Phosphate (PO,) Total ...... eveseasenas
31 Dissolved .............s
32| Nitrate (NOg) vvevvvnvannns et rseaenennea
33| Gilica (Si0,), colorimettic .v.vivarrnrenans
34| Carbonate hardness as CaCO, ....... ceevs
35| Non-carbonate hardness as CaCO; .......
36| Total hardness as CaCOs vvvvvvvrernnenss
37| Sum of constituents .......... ersiecanen
38| Per cent sodium ,......0viivennenn.
39| Saturation index at test temperature .,.....
40| Stability index at test temperatuce ..... ve
Remarks * In Elliot Lake Im provement District near Milliken Mine

and Elliot Lake community; at one time known as Lake

Nordic Mine
¥ Includes some trailers

1t Includes 431 petsons in a campsite
** Mine and townsite closed since about 1960 - 1961

2 population according to the Tenth Census of Canada, 1956,
Population according to the Eleventh Census of Canada, 1961.
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TABLE IV

Some Smalll Community Supplies in the Upper Great Lakes Drainage Basin in Canada

LONG VACK MINE MICHIPICOTEN HARBOUR MIL LIKEN MINE* MOOSE LAKE LODGE
Campsite Unincorporated Community Townsite and Trailer Camp Campsite
1958 -59 1963 1963 1959 1963 1959 1963
S - T a
120 o* 120 (1363) (159b) 800 estd (328) 375 estg (700b) very few 12 estd
Falconbridge Nickel Mines Ltd ‘(AAl.géfn;i“Ssamral Railway {?tj?;si% ]%lé;l,kli?oUA?z;\:anhil;::s Falconbridge Nickel Mines Ltd.
Ltd.
Small beaver ponds (creek) Smmu';lilt;ake, north of com- E:E:selslyléta::l)(})ecors and Westneq Moose Lake
Occasional chlorination None; gravity flow to system Chlorination Chlorination
No data None Elev, tank - 60 estd None
(;:c:}::ilﬁfecompressors Cooling purposes by A.C. RY. i‘::;lvazxs::er also used in mine None
At creek (from ponds) At tap At townsite tap
Aug, 20/58 June 23/63 Sept, 25/63 1
84:196 40:58 21:27 2
25.6 11,1 17.8 3
24.0 (26.3) 24.6 24.6 4
3.6 15.1 eeeseeseaas ereenans Ceeenee 5
0 4 6 6
5.3 7.0 (7.6) 4.9 7
20 60 0 8
4 0.9 0 9
38.8 68.0 Creeraaesaes Cesesnenaes [ 10
27.2 12.4 - Ceerseresesinaieas [ 11
40.5 71.8 693 12
2.9 10.4 84.4 13
1.1 2.2 18.3 14
0.68 0.24 0.13 15
0.41 0.04 tesessssnncns veenas e tnasae See 16
‘e [SPIPIN verenan - 0.00 1.3 Fecunis Mine, 17
0.02 0.00 vvnrersnnnne Ceveersanas [ this table 18
0.03 0.15 e v eeseateaatranarnarnanes . 19
Trace Trace 0.05 20
0.00 0.0 Vit testeteestasaranean cesaen v 21
1.1 0.5 12,2 22
0.3 0.3 10.4 23
0.1 0.2 sessreaann Ceeraaaas N 24
0.0 0.0 0.0 25
0.0 22.6 Acidity 5.4 ppm as CaCO, 26
12.3 15.9 290 27
0.5 0.5 12.5 28
0.0 0.24 0.50 29
Ceesrenan Ceerrareararans A 0.06 Crteeereenaas teesnnaan ‘ee o 30
N b aetaeneas . Ceereaen F Y S Cereeraraa Cereeee Ceee e 31
0.3 0.7 18 32
2.7 5.0 4.5 33
0.0 (1.5) 18,5 0 34
11.8 16.4 286 35
11.8 34.9 286 36
21.7 47.0 450 37
15 3.0 8.0 38
-5.6 -2.1 —4.7 39
17 11 14 40
* The mine and campsite * In the Improvement District Area almost closed in 1963
were not operating in 1963 of Elliot Lake, about 2 miles
from the community of Elliot
Lake.
** In Jume, 1963 mine was
still operating with about 73
trailers and 23 homes occupied,
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TABLE IV

Some Small Community Supplies in the Upper Great Lakes Drainage Basin in Canada

COMMUNITY o tivnvrnasansssnnacsansnans MURRAY MINE NORANDA TOWNSITE*
Townsite Townsite
Total population served ..... eerasanarese 1960 - 61 1963 1958 1963
50 estd 50 estd 210 estd No dataf _
Ownership .. iviivieieerrnenoenarennnes International Nickel Co. In 1958, Noranda Mines Ltd,
of Canada Ltd.
SOULCE tavnvnennarssrnnn Crveerarareaa Pump Lake, 400 ft south- Well
east of mine
Treatment , . ...eeeanss P Chlorination None
Storage capacity (thousand gal) .......... Concrete tank (1961) - 160 Elev, tank - 150 estd
Industrial Use ..iiivvviie it airrrenan .« | Lake also used for drinking None
water in the mine
Sampling point...,.... . D . At townsite tap 4t townsite tap
1| Date of sampling .......vvvivnvranraane Sept, 23/63 Aug, 15/58 Sept, 30/59
2 { Storage period (days) ..vvveiveervrnrnnes 22:28 85:192 187:215
3 | Sampling temperature, ®°C. +vvv vvurunrnnn 17.5 15.3 14.0
4| Test temperature, °Cs vvuvver.. R cee 24,4 25.1 (18.8) 24.6
5 | Oxygen consumed by KMoOg .....cvouvuves fovunnann, [ P vt taeereanes e vrr el re e e e e aeat s
6 | Catbon dioxide (CO,), calculated ........ 3 4 2.5
2 T ) & S 6.3 7.3 (6.4) 7.5
B COlOUL vivvireurnnnenenrvnrunransnnrena 20 5 (10) 0
9 | Turbidity .......... PPN 0.5 0 0
10 | Residue on evaporation dried at 105%C. . . Joeevrvrevrnvvenennnnnirved 110 i, Ceeeeenas
11 | Ignition 1oss at 550%C: L vuevrreennenrers bveiiieiinnneeanranunennns 68 ... e verrearraaes
12 | specific conductance, micromhos at 25°C. 125 146 205
13| Caleium (Ca) v vvvvinvvveornnereacanans 10.3 15.6 20,3
14| Magnesium (Mg) .....eovveneenncns . 4.4 4.5 6.2
15§ Iron (Fe) Total ..iiiiivreneeierecnnnanss 012 |l . Cbeeeseeeearaany 0.02
16 Dissolved «..vvriiinirerinunean fooverannrnannanerannnaens Trace Trace
17 | Manganese (Mn) Total .......... R, 0.09 e tecear et aaeaena Ceeaes < 0.05
18 Dissolved .. .c..vvvninins bennnnnn Cereeeesansreanns] 0.01 0.02
191 Aluminum (Al) ... iuvniiinnennssonneen foarnocrassasnsraressnnaas Trace 0.0
20| Copper(Cu)..vuveineravoonnarocnannnas 0.05 0.06 0.2
21| ZInc (Z0) eiiieninrrnraneasanssonannns 0.02 0.00 0.01
22 ] Sodium (Na) ..veiivnnnnnans 2.1 4.4 7.6
23 | Potassium (K) .. uvvvvvurneannenannes ees 2,0 1.3 1.7
24} Ammonia (NH;3) ...civuunenn teseraasacans i eretrie ey .. 0.1 0.3
25§ Catbonate (COs) vvvvvunnnrevsonnnananns 0.0 0.0 0.0
26 | Bicarbonate. (HCOz)..vvieevnvrnaaroonann 3.7 55.6 52.8
27| Sulphate (SO vevvvvnrvnearerareannenes 42,8 12.9 20.1
28| Chloride (Cl) vevvivranenannanassansans 1.4 6.9 18,9
29| Fluortide (F) vvvvveeiunernrnneronanonns 0.16 0.0 0.1
30 { Phosphate (POg) Total ..uuveervnenaveoe fovrennanuinnsnereenaosenandonnens Cereearrerane vereseeoderaas et ieveer e
31 Dissolved .......c... B Ceteeaeiaas e 0.0
32| Nitrate (NOg) cvevevroverornrrncnnnnrenn 0.3 1.0 3.0
33 | Silica (Si0,), colorimetric ... ..00vurov.. 0.5 16 19
34 | Carbonate hardness as CaCOjz +vvevv.n e 3.0 45,6 (44) 43.3
35 | Non-carbonate hardness as CaCO3 ....... 41,0 11.8 (19) 32.3
36| Total hardness as Ca2CO0z vvvvvvvenrnnnes 44,0 57.4 (54) 75.6
37 | Sum of constituents ..... .ceeveevenransn 65.8 90.3 124
38 | Per cent sodium ,..,... Ceaeestesaenan .. 8.9 14 17
39 | Saturation index at test temperature .,,... -3.6 -1.3 -1.0
40 { Stability index at test temperature ....... 14 2.9 2.5
Remarks * Near Cutler, Ontario

T Decteasing operation at Elliot Lake area mines has
decreased the townsite population,

2 population according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961,
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TABLE IV

Some Small Community Supplies in the Upper Great L.akes Drainage Basin in Canada

PANEL MINE* PRONTO MINE*
Townsite Trailer Camp No. 2 Townsite**
1960 1963 1960 1963 1959 1963
400 (422) (552b)F 0 440 0 90 90
In 1960, Northspan Uranium Mines Ltd.; in 1963, Rio Tinto Mining Co. of Canada Ltd. In 1959, Pronto Uranium Mines
Ltd.; in 1963, Rio Tinto Mining
Co. of Canada Ltd,
Quirke Lake Well 96 ft deep Lake Huron
Chlotination Chlorination
None None
Lake water (about 3.5 mgd) also used in 1960 in mill and mine None None
At lake shore From lake near Blind River

June 24/63 June 8/63 1

49:66 31:60 2

18.9 21.7 3

24.4 24,1 4

0.9 4.2 5

Seeesestattiettsasastanea 2 6

5.4 (6.1) 7.5 (8.1) 7

0 5 8

0.3 2 9
246 74.4 10
53.6 32.8 11
344 o 123 12
43,1 14,1 13
5.7 4.5 14
br v v v et evanvanns EEEEEEN SvYvreve ettt Tt T a e a ey tr 15
0.00 0.00 16
0.20 0.00 18
et eesrsarnnavenannn vevaaaen 0.01 19
See 0.00 0.00 20
also 0.05 No data 0.00 21
Consolidated 5.8 2.2 22
Denison 6.1 0.7 23
Mine > 0.5 0.1 24
0.0 0.0 25
0.0 46.4 26
121 15.2 27
5.6 2.1 28
0.23 0.08 29
<0.1 <0.1 30
bacecannans Ceeererraeren .e b vereratetaeaenn Ceetiietai e 31
22 1.7 32
2.5 2.7 33
0.0 38,1 34
131 15.8 35
131 53.9 36
212 66.1 37
8.3 8.1 38
....... ~-1.2 39
......................... . 9.9 40

* In Elliot Lake Improvement District, near Algom Quirke Mine on shore of Quirke Lake,

1 Townsite 80; campsite 320

* In 1963 known as the Pater-
Copper Mine

** near Spragge, Ont. on shore of
Lake Huron,

" 969009
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TABLE IV

Some Small Community Supplies in the Upper Great Lakes Drainage Basin in. GCanada

COMMUNITY ..ivviiinnnnninnnoseenannnes

PRONTO MINE*

Townsite and Trailer Camp ***

Total population served....... eereeee 1959 1963
170 estd 125 estd' T
Ownership ... vovvvennnnns Cerererenenas In 1959, Pronto Uranium Mines Ltd.; in 1963, Rio Tinto Mining Co. of Canada Ltd.
SOULCE v evuvrvavavnvnseravenns PN Lake Lauzon
Treatment ....... Cheriseerraes Cebe e Chlorination
Storage capacity (thousand gal) ........... . Elev, tank - 180
Industrial use .......... Cesesasaanen eeen Used as drinking water in mine and mill
Sampling point . vuuiveinsanns Cheeeta s At highway No, 17 At nill tap At highway No, 17
1 | Date of sampling.......... Ceeterarrenea, Sept. 25/59 Sept. 29/59 Aug. 6/58 b
2 | Storage period ((days) .vvvunenvenviornsses 197:207 183:203 85:104
3 Samplmgtempetature,oc.................. 19.4 v e eserrrinarraraaneaans 24.5
4 | Test temperature, O Co vuvvverenoooveerenns 26.8 26.8 25.2
5 | Oxygen consumed by KMnO, ....... S A Cheerenaey 1.7
6 | Carbon dioxide (CO,), calculated........... 1
7 |pH civvevts SesEssarzsanarass Ceerrerareaa 6.8 (6.5-6.8) 6.4 (6.1-6.5) 6.8 (7.5)
8 | Colour.......... e v .. 0 0 5 (15)
9 | Turbidity ,...... et rrarr e 2 0.8 0
10 | Residue on evaporatxon dned at 105°C. veeifeenniniinnnn.. R eeeeens .o 58.8
11 | Ignition loss at 550°C. ........ [P PSR Ceeienaeeaan R e resereaeanns 13.2
12 | Specific conductance, micromhos at 25° C. - 96.7 459 69.7
13 [ Caleium (Ca) vvvviieenerersansernrrnnans . 9.3 38.6 6.7
14 | Magnesium (Mg) erenenes Cevetierareennaas 2.3 18.2 1.8
15 { Iron (Fe) Total .......cvvunn. PP . 0.08 0.31 e terteeraratsaaaaaan
16 Dissolved ..iiiierianinnereninss 0.00 0.11 Trace
17 | Manganese (Mn) Total ........oeiivnnnnnnafanenas P R L1
18 Dissolved ......cvvvnirans 0.00 0,05 0,00
19 | Aluminum (A} ......00ivnnnn Cheeenaearans 0.00 Trace 0.03
20 | Copper (Cu) ..... bevaieeaa Cherenene .. . 0.00 0.00 0.00
21 | Zine (Zn) ..ovinvnn, N Chresiananaen 0.00 0.00 0.05
22 | Sodium (Na) ........ [P eveae N 3.3 16.6 1.7
23 | Potassium (K) v.veuveeenvovonsoannnanansn 1.1 4.4 0.6
24 | Ammonia (NH;3) ...cvvvvniunenann vevere s 0.0 0.0 0.05
25 | Carbonate (CO3) vevnvrerevnrnvensnsoncans 0.0 0.0 0.0
26 | Bicarbonate (HCO3) ........... ereearaen 7.3 5.6 5.7
27 | Sulphate (SOg) v.vvvnvannnan Cererrseraeren 24,9 167 18.7
28 | Chlotide (CI) tvviunvrnnvinvnnervonivnnans 5.1 26,9 1.8
29 | Fluoride (F) vuviiivevrnrensenronnannnnnas 0.1 0.1 0.0
30 | Phosphate (POg) Total .. iiiveurirunnereres |eneeveroasnenenernnesesedonceaeeesenrossararensodeeeeennenvesnoarnsesaseones
31 Dissolved ,.vivivuvavnnen 0.0 [0 X o R Cecareaneaans
32 | Nitrate (NO3) vvvvnvevrnrnnaas. Cibererenen 0.3 0.3 0.6
33 | Silica (SiQy,), colorimettic .uviiuviveranann. 2.6 2.9 1.6
34 | Carbonate hardness as CaCO3 ..vvvvvnrrans 6.0 (7) 4,6 4.7 (7.1)
35 | Non-carbonate hatdness as CaCQOj3 vvovvunn. 26.3 166 19.4 (16.4)
36 | Total hardness as CaCOs vevvvecinvonnrens 32.3 171 24,1 (23.5)
37 | Sum of constituents ,,....... J N 52.6 278 36.4
38 | Percent soditm ,,..0nveuvvvnennn PP 17 17 13
39 | Saturation index at test temperature ,.....,. -2.8 =2,7 -3.0
40 | Stability index at test temperatute ,.,...... 12 12 13
Remarks * In 1963 known as the Pater-Copper Mine

*** Near mine, north of Spragge - a townslte, trailer camp and a bunkhouse area
t In 1963, townsite and a few people in bunkhouses and 3 to 4 houses nearby,

2 Population according to the Tenth Census of Canada, 1956.
Population according to the Eleventh Census of Canada, 1961
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TABLE IV
Some Small Community Supplies in the Upper Great Lakes Drainage Basin in Ccanada

RCAF STATION (NORTH BAY)

SPANISH*

Townsite* Unincorporated Community
1963 1957 1963
2,500 150 (789%) 125 estd (1,536P)

Department of National Defence

In 1957, C.P. RY.; in 1963, privately owned by E. Mitchell*

Four Mile Lake

Spanish River, nearby

Chlorination and pH adjustment (lime)

Chlorination in 1963

Elev, tank - 200

Elev, tank - 60

None None (1963)
Raw water Fm;&h;i watet At store tap At house tap

} June 26/63 June 26/63 Sept. 30/59 June 8/63 1
50:55 47:64 187:215 25:51 2

22.8 16.1 16.5 11.7 3

24.7 25.5 24.7 25.6 4

3.9 4.0 Cerreressrerearsaaas vessenan o 7.3 5

4 4 5 5 6

6.2 6.5 (8.5) 7.0 7.0 (6.9) 7

10 10 25 30 8

2 1 3 4 9
Gevarsesneasiensavass tviesabertunesiianeratsnervenancasasfesesacatisaaraersesansna .o Vesrsevesensarrennn vaseseas 10
....... Pehcaessteaasaarrrraresaarrafsetaaranaaastsvanansncanesasaasfiereneraraaararactsernnenvesenasal 11
41,6 56.5 102 127 12

3.0 4.1 10.5 11.7 13

1.4 2.6 2.6 3.8 14

......... 0.19 0.50 0.50 15
0.01 0.03 0.11 besoosvasansnartenans seserasnssen 16
chsevevevssveeatrtatvennna ‘e 0.00 < 0.05 0.00 17
Crrsestenstatvrarsenn 0.00 0.0 Lo S D £
0.05 0.30 0.50 21
0.9 0.9 4.8 5.8 22

0.8 0.9 0.8 1.0 23

0.0 0.05 0.3 0.2 24

0.0 0.0 0.0 0.0 25

3.9 7.2 31.2 32.2 26

12.4 11,7 16.5 21,7 27

0.5 2.4 5.3 5.9 28

0.09 0.13 0.0 0.10 29

<0.1 T N Cirerseerssasrasanaas] 30
N 0.0 ke S ) 1
Trace Trace 0.2 0.9 32

1.2 1.0 4.2 5.0 33

3.2 5.9 25.6 26.4 34

10.2 15.0 10.8 18.5 35

13.4 20.9 36.4 44.9 36

22.2 27.3 61.0 71.7 37

12 8.1 21 21 38

-4,1 -3,4 -1.9 -1,9 39

14 13 11 11 40

* Permanent married quarters and 12 trailers at Station

* This system not normally used for drinking water,
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TABLE IV

some Small Community Supplies in the Upper Great I.akes Drainage Basin in Canada

COMMUNITY ivveiirennnrnrnoennannsnns STANLEIGH MINE* STANROCK MINE* STRATHCONA MINE*
Towasite and . . .
Trailer Camp Towansite and Trailer Camp Campsite
Total population setved ..o vvvvivinnnn Ve 192 . 26.3_”‘ 25_9 1963 M
1,010(242)(125b) 10 estd 700t (908b) 425 estdtt No data but very small
In 1959, Stanleigh Ura- . .
Ownership ..vvivesnnvenes Chereeraereaans nium Mines Ltd.; in 1960, Stanrock Uranium Mines Ltd. F:'alconbndge Nickel
At - Mines Ltd.
Rio Tinto Mining Co. of
Canada Ltd.***
pumbell Lake via ..
Source ........ vttt sessr e, ceranne Pecors and Westner Quirke Lake, neatby i;r;:ll lake near mine
Lakes and creeks
Treatment ,.,....o... werreavenns eeraaaan Chlorination Chlorination Chlorination
Storage capacity (thousand gal)............| Elev, tank - 60 Three treservoirs - 200 total None
(one G5.5 for fire protection only)
In 1959 lake water lLake also used for

Industrial use ... .. c0vnienniiianvan

also used in mine

Lake water also used in mine and
mill

cooling mine compres-

and mill sors and drilling
Sampling point ... .v.veveesreenses e | AT laboratory Atlaboratory | At gatehouse At lake
1| Date of sampling ....... J I Sept. 25/59 Sept. 25/59 Sept, 24/63 Aug. 20/58
2| Storage period (days), PERETRRRTTRRERRE vee 185:196 185:196 21:27 85:196
3| Sampling temperature, R o 21.5 19.5 15.3 20.9
4| Test temperature, °C, ... Ceireerrraen. . 26.6 26.6 (21,2 24.5 22.4 (22.5)
5] Oxygen consumed by KMnO ....... [ eerecesreeteherannnas vrverrerdiiiii it B
6| Carbon dioxide (COy), calculated [ 2 - S A ereereaeans
7ipH c.ovinnns ceeescersssssrearnsne e es 7.0 (7.3) 6.6 (6.0-6.4) 5.0 4.5 (5.1)
8] Colour.....cvvvnvnnn. ereneaeseesanens e 0 (40) 0 0 0 (25
9 Turbnduy........... ........... 2 0.4 0.5 0
10| Residue on evaporation, dried at 105°C. AP R S A R 242
11| Jgnition loss 8t 550%C, vevvruuenrnnuanseas] covervareenonnavesaceohanes e eteaaaa Ceeeavaaae. 30.0
12} Specific conductance, mlctomhos at 25°C. .. 267 242 363 352
13| calcium (Ca)....... Ceesrssasaseraaraannn 30.3 28.9 44,1 30.6
14| Magnesium (M) ......000eune Ceverasearse 5.8 3.5 6.0 8.4
15| Iron (Fe) Total ..... veevssrsrvasatanass - 0.37 0.17 0.16 weoveaos vevsvusanvann
16 Dissolved . vvvvennanncnnans P 0.00 0.13 e pooearnn .. 0.03
17 | Manganese (Ma) Total ........ vebeeaanas 0.10 0.10 0.20 1.5
18 Dissolved ........covinnn . 0.00 0.02 P P S Cerrassresaaes
19| Aluminum (Al) .. .ovvvvninnivnnnnnn 0.00 0.0 mEreaaser e 0.35
201 Copper (CU) vvvuervrsrnnnans heresaanaaan 0.00 Trace 0.01 0.05
21| Zinc (Zn) c.oveveennnnenns et rsessseetaare 0.00 0,05 0,16 0.5
22| Sodium (Na) .. vovuvvrnnvernocens ETEEEY 7.0 6.2 5.8 11.0
23| Potassium (K) coovvvncnnnceanovansncannne 3.8 3.9 (] 1.8
241 Ammonia (NH3) ......... A, 0.0 0.0 b v et e 0.3
25| Carbonate (CO3) v evverennnnnonnss ravases 0.0 0.0 0.0 0.0 (0.0)
26| Bicarbonate (HCO;) vvvivvensenneransnans . 14,1 7.1 2,7** 8,3*#
27 Sulphate (SO4) cvvvevrrnernrornnvoesanoves 91.7 77.2 126 138
28| Chlotide (Cl) v.vvvenrunnennnrecensesnsses 8.2 7.9 7.2 5.2
29 ] Fluoride (F) vvvevenrvnenrsnnnsnssnannans 0.0 0.0 0.20 0.0
30| Phosphate (PO,) Total ......c0e0veeen R P A b erreerearaa PP F R S Cereeeeanes
31 Dissolved ....vvuervnnnnnn 0.0 1 O A G
32| Nitrate (NOg) ....... hetereeet et taeaan, 1.5 6.0 23 1.5
33 { Silica (Si0,), colorimetric...... Cearaerene 4.4 3.2 2.6 7.4
34| Carbonate hardness as CaCOs v.vvveveavnne 11.6 5.8 (5.6) 0.0 0.0
35| Non-carbonate hardness as CaCO; ....... .. 87.3 79.7 135 111
36| Total hardness as CaCOj3 +.ueenvvsevvnsnen 98.9 85.5 135 111 (113)
37| Sum of constituents ....vvievvrensonerncas 160 141 222 207
38) Petcentsodim ... ...cvvuennennss eranen 13 13 8.0 16
30| Saturation index at test temperatute ........ -1.8 -2.6 —4.,8 =5.5
40| Stability index at test temperature ,........ 11 12 15 16
Remarks * In Elliot Lake Im=~ * In the Improvement District of * Mine is still being

provement District near
Milliken Mine

** (35 in townsite and
teailer camp,375 in
staffhouses

offices only being oper-
ated(offxces are 3 homes

in townsite),

Elliot Lake, about 4 miles from
the community of Elliot Lake
** Acidity as CaCO,
Includes staffhouse population
TIn June, 1963, about 103 trailets

*#* Mine has not operated| and 42 homes; in Sept, 1963 about
since 1961; laboratory and| 80 trailers and 25 homes still

occupied,

developed

** Aci

dity as CaCO;

2 population according to Tenth Census of Canada, 1956,
Population according to Eleventh Census of Canada, 1961
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TABLE IV

Some Small Community Supplies in the Upper Great Lakes Drainage Basin in Canada

TIMAGAMI WILLISVILLE*
Unincorporated Community Townsite
1963 1963

75 (1,000T) (7612) (473D)

125 estdt (1272) (115D)

Ontario Northland Railway (O,N. Ry)*

International Nickel Company of Canada Ltd.

Lake Timagami, nearby

Frood Lake, nearby

Chlorination

Chlorination

Elev. tank - 25

Wooden tank - 15 estd.

O.N. RY. also use this water supply

About 12,000 gpd used for heating and cooling in 1960

At lake At tap Raw water Finished water
At outlet - At housetap
Whitefish River

June 5/63 June 5/63 June 7/63 Sept, 13/63 June 7/63 1

22:44 22:44 25:52 22:28 25:52 2

21,1 21.1 22,2 16.4 18.9 3

24.7 24.6 28.0 24.5 27.8 4

6.3 6.5 4.6 3.7 5

3 3 3 1.5 6

7.1 (7.6) 7.0 (7.0) 6.7 (7.3) 6.6 6.9 (7.1) 7

5 5 5 10 8

3 2 0.9 0 3 9
61.6 60.4 e S Cerrenaeas . 48.0 10
25.2 21.6 Ceeeecenaas eetr e Ceetraattteenranane 12.8 11
83.4 84,5 68.1 70.3 75.2 12
8.8 8.6 6.2 6.4 6.4 13
2.5 2.6 2.5 2.6 2.4 14
0.03 0.07 0.04 0.00 0.12 15
0.00 Trace Cetetecescancartan I erenans ceeenan cees 0.01 16
0.01 0,02 heraees ereennas e 0.00 0.00 17
0.01 0.01 Cerireneas Cirseecenes 0.00 0.00 18
0.03 0.03 Levttseessrassaanna D Trace 19
...... 0.03 20
0.00 0.00 0.00 e Ceerseaaanaans - 0.05 21
2.1 2.1 1.2 1.2 1.4 22
0.4 0.4 0.7 0.7 1.8 23
0.05 0.02 0.0 Ceereasaanan 0.04 24
0.0 0.0 0.0 0.0 0.0 25
19.7 17.6 6.7 7.4 7.3 26
15.5 15.7 21.1 21.1 20.6 27
2.6 3.5 0.2 0.7 2.0 28
0.06 0.06 0.07 0.10 0.07 29
<0.1 <0.1 srssassane Cearasas PR e Ceraeaees < 0.1 30
..... 31
0.6 0.1 0.2 0.1 0.2 32
1.2 1.1 0.8 0.3 1.1 33
16.2 14.4 5.5 6.1 6.0 34
16.0 17.9 20.1 20.5 20.0 35
32,2 32.3 25.6 26.6 26.0 36
43.6 42.9 36.3 36.9 39.6 37
12 12 9.0 8.7 9.7 38
~2.1 -2.3 -3.0 -3,1 ~2.8 39
11 12 13 13 13 40

T Total population which increases in summer due

to tourist business
* System installed in 1925

* Townsite for Lawson Quarry
T In 1963 quarry was not working full time and some houses in the
townsite were vacant,
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SPECIFIC CONDUCTANCE, MICROMHOS @ 25°C

DISCHARGE IN SECOND-FEET x 102
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Figure 5

RELATIONSHIP BETWEEN MINERAL CONTENT

AND RIVER DISCHARGE

MICHIPICOTEN RIVER AT HIGH FALLS ONT.
Station No 116, 1957-1958
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SPECIFIC CONDUCTANCE, MICROMHOS @25°C
DISCHARGE IN SECOND-FEED x 102
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Figure 6

RELATIONSHIP BETWEEN MINERAL CONTENT

AND RIVER DISCHARGE

LITTLE WHITE RIVER NEAR BELLINGHAM, ONT.
Station No 99, 1957-1958
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DISCUSSION

In terms of area, the drainage basin covered by this report represents about 16 per cent of Ontario and 1.8
per cent of Canada., As defined in this report (see page 12) the basin lies within Northern Ontario and, except
for several islands in Georgian Bay and a small part of the nearby mainland, it lies within the CanadianShield
physiographic region.

Table I shows the relationship between area and 1956 and 1961 populations of this basin and other drainage
basins of Eastern Canada. The Upper Great lLakes Basin is about 17.6 per cent of the total area of the Great
Lakes-St. Lawrence River drainage basin in Canada (383,000 square miles). Within this basin in 1956 dwelt 5.9
per cent of the Ontario population: 1961 it increased to 6.2 per cent. This represents about 3.3 and 3.5 per cent
of the population of the total Great Lakes-St. Lawrence River system in 1956 and 1961, respectively. Table I
shows a 22 per cent increase in the basin population from 1956 to 1961. During the same period Ontario’s and
Canada’s population increased by 15.3 and 13.4 per cent, respectively.

The chemical quality of the larger and more industrially important rivers of the basin is reported in detail
in Table II. Since geological and climatic conditions are essentially uniform throughout the basin it is believed
that most surface waters not studied in this survey are generally similar in quality to nearby waters dealt with
in Table II. Some differences in chemical quality of surface waters in some watersheds are shown in Table II
but these differences are, in most cases, readily related to local geological and/or climatic conditions, or to
human activities such as industrial contamination, agriculture, regulation of discharge, etc. These differences
are, however, insignifi cant in so far as over-all quality and end use of the water are concerned.

No attempt is made in this report to discuss in detail the data of Table IL It is recognized that statistical
studies, at least of some of the data, might be advantageous, not only in determining mean or median quality
but, possibly, in extrapolating quality to other periods of time and season. Lack of discharge records at many
sampling points, the influence of regulating dams at other points, and the fact that this study was necessarily
carried out over several years and was not designed for statistical evaluation, hinders such treatment.

Table II also shows that major surface waters of this basin are generally very soft to soft waters when
classified as follows:

Classification Total Hardness as CaCOQ; (in parts per million)
Very soft - up to and including 30

Soft - up to 60

Medium hard - 61 to 120

Hard - 121 to 180

Very hard - greater than 180

Within the basin a few surface waters are in the medium hard to hard category; these are mostly on St.
Joseph and Manitoulin islands and the adjacent mainland, which are in the St. Lawrence Lowlands physio-
graphic region. A number of other waters from mining and industrial areas also are hard and correspondingly
higher in mineral content, evidently because of industrial waste contamination.

The mineral content of surface waters of the basin is mostly carbonate hardness, i.e. the bicarbonates of
calcium and magnesium. These waters are correspondingly very low in alkalis, sulphates and chlorides; they
have markedly negative saturation indices, stability indices of 11 or greater and, being usually saturated with
oxygen, are therefore quite corrosive. Total mineral content of uncontaminated waters is seldom above 100 ppm
and is generally in the range of 50 to 75 ppm or lower. This quality is typical of waters of the Canadian Shield
where between 80 to 98 per cent of the dissolved mineral content (as equivalents per million) is alkalineearth
salts, Surface Waters rising and flowing through the Canadian Shield are seldom turbid, but are often highly
coloured.

Water Survey Report No. 3! showed the increase in variation in hardness and mineral content as the waters
of the Great Lakes-St, Lawrence River system flowed to the sea. This report shows in more detail the increase

in these parameters within the Upper Great Lakes portion of this system; for most purposes these increases are
not significant.

1 Dept. Mines and Technical Surveys, Mines Branch, Upper St. Lawrence River—Central Great Lakes Drainage Basin. Water Survey Report
No. 3, Mines Branch Report No. 837, Ottawa, 1954.
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Lake Superior water has a mineral content (ppm) and total hardness (ppm as CaCQj;) of about 55 and 45,
respectively; the St. Mary’s River shows little change in quality from Lake Superior water. However, Lake
Huron (Georgian Bay) in the vicinity of Manitoulin and St. Joseph islands is considerably more mineralized and
harder, rising at times to 110 ppm total dissolved minerals and 100 ppm as CaCOQ;, total hardness. Lake Huron
at Parry Sound does not show this same increase in mineral content but is still a somewhat harder and more
mineralized water than that of Lake Superior. The more mineralized water of Georgian Bay is no doubt due to
non-mixing of drainage from more mineralized islands and nearby mainland areas, notably the limestone regions
of Manitoulin Island and St. Joseph Island. Rivers from this region markedly influence the quality of water of the
north channel of Georgian Bay, south of Thessalon, Ont.

The quality of other tributary drainage into the main lake-river system varies, but seldom significantly.
Drainage from the French River-Lake Nipissing basin is somewhat more highly coloured than some other small
tributary basins, rising to 40 Hazen units. It is very soft, with low mineral content. A number of small creeks
and the Veuve River are noticeably higher in hardness, mineral content and turbidity, no doubt because of
industrial and/or agricultural activities in these basins. Some of the creeks are highly coloured—up to 150
Hazen units.

The Wanapitei River basin, except for obviously contaminated portions, has waters similar in quality to
the French River system.

The large Spanish River system is also a coloured, soft water (about 30 ppm as CaCQ,); some small trib-
utaries are evidently contaminated by mining activities in the Sudbury region of the basin.

As already mentioned, rivers of the Manitoulin and St. Joseph islands are different in quality to the usual
mainland Canadian Shield waters. Although they are low in colour and in non-carbonate hardness they are much
harder, with mineral contents rising to 175 ppm.

Rivers and lakes in the Elliot Lake area of the basin (Serpent River system) are naturally very soft and
coloured, many having only about 20 ppm as CaCQ, hardness, which hardness is the principal mineralization.
The effect of mining activities in this watershed is illustrated by the increased mineralization, especially non-
carbonate hardness, of some lake waters over the period of this report.

The Mississagi River system, as well as most tributary rivers entering I.ake Superior and St. Mary’s River
as far north as the Magpie River, are typical waters of the forested uplands areas of the Canadian Shield with
total mineral content ranging around 35 to 40 ppm.

Rivers entering Lake Superior north and west of and including the Magpie River show some increase in
mineral content and hardness; this is particularly evident in Black and Pic rivers. These rivers are also more
highly coloured. Tributary rivers of this portion of the basin are, for the most part, still typical of Shield waters
in that they are primarily relatively clear, coloured, non-carbonate waters. Except for a few rivers or lakes,
such as Mojikit Lake, Little Gravel River, Walker Lake, all studied surface waters entering the system from the
north are of this general character, i.e. somewhat more mineralized than those entering south of the Magpie
River.

Figures 4, 5 and 6 are included in this report to illustrate the seasonal change in major constituents of
some basin rivers. Similar graphs can be prepared from Table II for other rivers which were sampled on a monthly
basis. However, most rivers of any size in this basin are controlled, at least at one point, by dams, either for

hydro-electric development or other industrial purpose and, as a result, variations in chemical quality with
discharge are not readily apparent.

Figure 4 shows the relationship between discharge, total hardness and total mineralization in the Spanish
River at Espanola over about a two-year period. Dams control river flow on this river upstream at High Falls
and Turbine and at Espanola. The water discharging at the Espanola dam during late 1957 and 1958 shows
increased mineral content with increased discharge. Total hardness and total mineral content (specific conduct-
ance) follow almost identical curves. Greatest discharge occurred in late 1957, the spring run-off or discharge
in April being not quite so great. However, water quality, in so far as mineral content and hardness are con-
cerned, was about the same at both periods. In July, 1958 a major increase in discharge did not show nearly as
great an increase in mineralization and hardness. Since discharge in this river is controlled by reservoirs or
dams, power demands, etc. it is difficult to relate quality and discharge. In contrast to most rivers of the basin,
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increased mineralization follows increased discharge. Control dams and resulting reservoirs level out changes
in quality; the water released at Espanola varied during 1957-1958 from 24 to 44 ppm as CaCO; total hardness
and from about 62 to 120 micromhos specific conductance., These variations are, however, insignificant for
most end uses of the water.

Figure 5 shows a similarly parallel relationship between specific conductance (mineral content) and total
hardness in the Michipicoten River at High Falls where a hydro-electric dam again controls discharge. However,
despite such control, when discharge is relatively constant mineralization decreased rapidly instead of increas-
ing during the late part of 1957, rising to a high in February, March and April, 1958. With the spring run-off,
when some increase in discharge was evident, a low-mineral water was discharged. Mineralization rose steadily
from a low in May until September even though changes in discharge occurred. Mineralization is again mainly
due to hardness salts and even when the most mineralized water occurred it still had only about 42 ppm hardness
as CaCQO,.

Figure 6 is a similar graph of water quality and discharge in a small river—Little White River near
Bellingham—a tributary of the Mississagi River system. No control of discharge is known on this stream and it
is seen that the expected increase in mineralization with decrease in discharge occurs. Discharge again rose
rapidly in December 1957 and then decreased rapidly to a low value until the spring break-up in March, 1958.
Peak run-off occurred in early May. In July 1958 there was a major increase in discharge with a retumn to low
discharge in mid-August. This river does not have a high discharge; it ranges only from 200 to 1,200 cfs, so
that a heavy rainfall or flash flood in the small watershed will markedly influence the discharge curve. Specific
conductance (mineral content) and total hardness of this river water again follow parallel curves. The varia-
tion in these parameters over the 1957-58 period is relatively minor in comparison to the change in discharge
e.g. a more than three-fold increase in run-off (from 340 to 1,200 cfs) results in only a decrease of conduct-
ance of 15 (from G0 to 45 micromhos) and in hardness of about 6 (from 23 to 17 ppm as CaCO;). Such changes in
water quality are insignificant for most industrial and domestic uses.

Table II further shows that most rivers tributary to the Great Lakes in this basin are essentially of the
same character with regard to mineral content and hardness. They are generally highly coloured, and rela-
tively free from turbidity except possibly for a few days during the spring run-off.

Within this basin there has been in recent years an increase in the population served by organized systems,
excluding those systems serving very small mines and campsites. In 1961 about 87 per cent of the basin popula-
tion was so served. Since the total number of communities served has not increased since about 1959 this
population growth has been largely in the established urban areas, a pattern common to most of Canada during
this period. In 1963, twenty-nine of the thirty-eight water supply systems in the basin were owned by the munic-
ipalities, the remainder being either privately owned or jointly owned by municipal and private interests.

During the period 1959-63 about 94 per cent of the population served with water used surface water alone
or mixed with some ground water (Table V). Only 16 per cent of the population served received untreated water
in 1963, a dectease from 19 per cent so served in 1959. In 1961 and 1963 about the same population used waters
after chlorination only, as used waters with treatment additional to chlorination, but the number of systems
employing such additional treatment was only about one-half the number using chlorination alone, i.e. the large
centres and systems normally employed treatment additional to chlorination. Such additional treatment is usu-
ally to remove colour and, for short periods, turbidity. Some also treat the water to reduce corrosion of the
system. Organic colour is not considered detrimental except for esthetic reasons, but its removal is usually

demanded in larger systems. Such removal also improves bacteriological control of larger supplies using surface
sources.
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TABLE V
Municipal Systems, Treatment and Population Served, 1959, 1961 and 1963

Number of communities and population in hundreds Number and population
served with water by organized system setved by
Year
Improvement Unincorporated Small Town-f Municipally** ovt{::fii::z
Cities Towns Villages Townships Districts Communities car:nseifésmmeic Totals ::v;x:e:ins purchased
P ! ’ yste systems
5 13 [1] 11 5 3 35 37 20 8
1959-60
2,044* 347 488 188 37 106 3,105 2,460 436
5 14 [} 11 4 2 36 20 7
1961
2,339 405 434 166 23 3,367 2,775 358
5 14 0 11 5 2 22 37 22 7
1963
2,550 410 488 169 26 51 3,643 3,045 404

* Lower figure is populationto nearest hundred

1 Not included in totals and statistics of Tables V and VI.
** Includes those operated by a Public Utilities Commission,

All are private - or government - owned systems,

TABLE VI
Municipal Water Hardness, 1959, 1961 and 1963
Number of communities and estimated Number of systems and estimated population Percentage of population served
population in hundreds served in served with waters classed as residing in
Year
Cities Townships, Small Medium Cities Townships
Towns and Improvemcn't Townsites? (Oﬁ%f(;) hard (12!1.-{?:?80) Yo?;hl?g) Towns and Improvemen’t
Villages Districts, etc, | and Campsites (61-120) Villages Districts, etc,
18 19 35 22 8 5 2 77.0 23.0
1959-60 )
2,391+ 713 106+ 2,779 147 146 33
19 17 19 9 6 2 8L.5 18.5
1961
2,745 620 2,964 170 197 36
19 18 22 20 9 5 3 81.3 18.7
1963
2,960 683 51 3,266 174 158 45
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TABLE V

Municipal Systems, Treatment and Population Served, 1959, 1961 and 1963

Number and population Water sources and estimated populatioa Number of water sources aad estimated popula- Percentage of population
served by ia hundreds served tion, served with water treated as follows served using
Privately Jointly . .. Surface and
owned owned Ground Surface Mixed No Chlorinated Additional mixed Untreated
water water water Treatment Treatment water
systems systems waters
8 1 8 22 2 9 15 8 94.5 19.1
174 35 169 2,423 513 592 1,274 1,239 60.1
8 1 8 21 3 7 16 9 93.8 18.1
185 50 210 1,777 1,380 609 1,369 1,389 58.7
8 1 9 21 3 7 18 8 94.0 16.4
194 101 218 1,977 1,448 598 1,532 1,512 58.5
TABLE VI
Municipal Water Hardness, 1959, 1961 and 1963
Percentage of population served with Weighted hardness (ppm CaCO,) of municipal waters
water classed as
: Cities, Townships. Small .
Soft M; dx;.m Hard \I:er}' Towns and Impxdvemel;t Townsites (ir:;:t: il::icse li‘;;is l')l;: ostianls
ar ar Villages Districts, etc,| Campsites G &
89.5 4.7 4.7 1.1 S - 45 S-45 57 156 45 45 51
G-105 G- 205
M- 45 M- 45
88.0 5.0 5.9 1.1 S-38 S - 44 - 132 39 54 51
G- 108 G- 154
M- 55 M- 45
89.7 4.8 4.3 1.2 S - 37 S- 44 34 145 38 53 51
G- 107 G-177
M- 55 M-45
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Only eight to nine of the larger municipal or organized systems use ground waters alone, Tables III and VI
show that ground waters, at least in parts of the basin, are not especially high in minerals nor abnormally high
in iron and/or manganese.

Also, within this basin are a number of very small communities, campsites, and mine townsites,having
some form of a central or organized water supply. In 1959, thirty-five such systems were noted serving about
10,600 people. By 1963, when uranium mining in the basin had almost ceased, many such systems were not
operating or had been dismantled; at that time the twenty-two remaining systems served about 5,100 people.
Table IV, which gives some data on these small supplies, shows that in 1963, twenty of the twenty-two systems
used surface water, and eighteen of these treated the water, but by chlorination only.

Most of the population of the basin receive soft waters since most organized systems use surface waters
which are usually very soft to soft in character. About 90 per cent of those served, receive water having total
hardness less than 61 ppm as CaCO,. Only about 6 per cent use hard or very hard water (121 ppm as CaCO; or
greater). Table VI shows that in 1961 and 1963 about 81 per cent of those served with water lived in cities,
towns and villages; the remaining 19 per cent lived in townships, improvement districts and unincorporated
communities.

The weighted average hardness of all waters supplied by organized system in the basin is 51 ppm as CaCO;.
The weighted average hardness of ground waters supplied by systems varies from 132 to 156 and the surface
and mixed waters between 38 and 54 depending on the year of study. It will be noted that since the larger urban
centres use mostly surface water these have weighted hardness below 45 ppm as CaCO;. Even ground water
supplied to cities, towns and villages has a weighted average hardness below 120 ppm. Harder ground waters
are supplied in some townships, improvement districts and unincorporated communities.

The small campsites and mine townsites are also supplied mostly with soft water, the average weighted
hardness as ppm CaCO;, of these supplies studied being 57 in 1959-60 and 34 in 1963.

SUMMARY

Surface waters of the Upper Great Lakes basin, a part of the Great Lakes-St. Lawrence River system, are
for the most part very soft to soft (below 60 ppm as CaCO, hardness); surface waters in a few areas are in the
medium-hard to hard range.

Waters of the main St. Lawrence River system in this portion of the basin are quite constant in chemical
quality, even softer than many tributary streams, but there is a definite increase in mineralization in parts of
the Georgian Bay region of Lake Huron.

Most tributary rivers show little significant change in chemical quality, including turbidity, with season or
river discharge. Many rivers are, however, highly coloured. Tributary rivers generally show decreased mineral
content with increased discharge, except for some rivers whose discharge is controlled by dams, power develop-
ment, etc. when the opposite relationship has been noted,

The good quality of these surface waters is evident from the large proportion used in organized systems
without any treatment other than chlorination. Additional treatment is usually for colour removal.

Over 93 per cent of the basin population is served by organized system; this high percentage is due to the
rough terrain and lack of agriculture, etc. with resultant concentration of population along the main lake-river
system and at centres of mining, lumbering etc.

The main problems arising in the industrial and municipal use of surface waters in this basin are organic
matter (colour), corrosivity and, occasionally, turbidity. The problem of economically treating these very soft
waters to reduce corrosion when very large volumes are used in major industries is still not completely solved.
Since the industries in the area use very large quantities of water, e.g. the pulp and paper, and steel and mining
industries, the need to reduce contamination is very important. The increase in mining and associated indus-
tries in the basin demands that careful control of large volumes of industrial waste waters be maintained. This
is especially true when tourism is a major industry and access now is possible to much of the area including
the upper reaches of rivers. The Canadian Shield, especially this forested basin, is noted for fishing, hunting,
and other recreational sports. Careless contamination of the numerous small streams and lakes vital to the
tourist industry would have a serious effect on the economic growth of the region.
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APPENDIX A
Surface Water Sampling ILocations

STATION PAGE
112 Agawa River near AZAWA .. ... vvv vttt iniin et iieaner ot ianansesnonarneassaenns 50
137 Agausabon River at Terrace Bay .. ...vuiiniiru i iinernntsoresnenrionstranesassnansan 56
66 Aux Sables River above MasSey ...uvvveirinn ittt rn et iasintreraneneenrniensnns 38
114 Baldhead River, South Branch, north of Agawa .......iiiiiiiiiininiiaiineieniiinnne, 50
10 Batchawana Bay (Lake Superior) near Batchawana .......c.iiiiiveininrnerinennannens 20
107 Batchawana River near Batchawana . ... ...ttt iiietiiinitiniiioineronraaroananeens 48
135 Black Fox Lake east of Jackfish ... . ittt i i it 56
128,180 Black River above Heron Bay South .. ...ttt ittt iiiiiriiaieiniisianninnnns 54,68
129 Black River near Heron Bay South .. .u.iiiiiiniiiiiiiiinieiiinrriaensinssnannnsnans 54
154 Black Sturgeon River near Everard .. .. .. cu it iiiiiiiiiniiiiiniaennrnanirsrarensnnss 60
152 Blackwater River at BeardmOore « . v vv v et it tne it aetsen ot teeaasnnernesonsanns 60
89,172 Blind River at Blind River ...ttt iin i iinie s ettt raetanesenttnenaraanscnnens 44,66
37 Boucher Lake at Falconbridge ........iiiiiiiiiiiiiriiiininii ittt iiririniesnns 30
100 Big Basswood (Wakwekobi) Lake near Iron Bridge ...... .. iiiiiiiiiinniiiienianeeanns 46
90 Burying Lake near Aubrey Falls . ... ittt it i it ii ettt ci et it 44
102 Caskawan River near Milford Haven, St. JosephIsland .......coiviiiviiiiiniianinnnns 48
118 Catfish Creek notth of Wawa ... . ittt ittt ittt tn it et sanrseeanns 52
126 Cedar Creek west of REeZAN ..ot ivt ittt iit ittt ttiairianeroiarsansoararennans 52
62 Clear Lake near SudbUry .. o.vvviiiiitn i iiiiininiinenniioeaninsonesnssnnsnsennans 38
113 Coldwater River north of Agawa ..., ..ttt iiitiriiiioinnnniostonreectiosrnanaens 50
26 Creek, east of Rodgers Creek,near Beaucage ... .uvuveiur i cneeinenrinennarsaennnes 28
75 Creek, inflow to Quitke Lake ...ttt iiiiiin ittt ennsentiinsenannsans 40
156 Current River at Port Arthur ... ... it iiitierinetionieeenenonirerieresasanorsasensas 62
142 Cypress River near Nipigom .. uvuuutineenevriaisairoansonanseranassnseansssassoany 58
121 Depew Creek southeast of White RivVer ... .iveiiiiiiiiiiiieniiiiniiirrresenenannanns 52
84,171 Depot Lake near Elliot Lake .. .. viii it iintiniiiie ittt iiastnasrineioanonrnnss 42,66
158 Dog Lake at dam, north of Kaministikwia .. .vuvieiinnneiereienineninnarsneanaans 62
25 Duchesnay Creek near NoIth Bay ... .cuiiiiiiinriiiiiseeirsarasnacnssvsnnronsannns 28
74 Dunlop Lake near Elliot Lake .. .. vuniiuntiin i iiiniaiieieiannirenasanannans 40
81 Elliot Lake at Elliot Lake .. oo vi i init ittt iennanatoassoanasssoanatsanassans 42
22 French River at French River Station .......c.iuiiiiiiiiiiionnereairvreonsanarscens 26
23 French River (Pickeral River) near French River ........ .. it 26
103 Garden River at Garden RIVer .. .uiiiiriieniiinrnaerarerearaassasassssossssaasncnns 48
Georgian Bay -~ see Lake HUFOD ...t iviniiinrtininnnnnnreeeerennnntnstscaranensss 18
52 Gill Lake near Levack .. .vi v ienine i iiannronsoeraransneesnansasonensenansesnns 34
104 Goulais River near Searchmont . . ... vttt iiinii ittt et ie ittt iaatnaaanarans 48
105 Goulais River near Goulais RIVEL .. i vt itivneearueoreroarosnsraesasserssorsnssanes 48
140 Gravel River West of CAVELS 1. s tuuissner s eieeriesassanetasenstieessrronesansnnns 56
106 Harmony River near BatChawWana . ... oo enuinvn oo earionerraanssosnansiasssnansorsos 48
Helen Lake - see Nipigon RIVEr «...citiiiniiturniranseeeseniionsinsnrananeanannssos 60
80 Horne Lake at Elliot Lake ... cviiiiieittiiiainnteieerninnsescinasnsseanasanannans 42
Huron, Lake - see Lake HUTON ... iiiiiininretnnreenetoneatonronsnsonssnsnsansans 18
68 Ice Lake near Gore Bay, ManitoulinIsland . ........iiiiiiiiiiiiiiiiinrniirinnenanns 38
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144 Jackfish River near NIPISOM . .o vvv vttt ittt iiie et i i it aannaenns 58
143 Jackpine River near NIPIZON ...t unuiitntn ittt iin ittt iinnaeeaneeas 58
98 Jobammageeshig Lake near Thessalon .......... .. .0ttt iinenn, 46
48 John Creek below Cartier .. .. iit vttt ittt i iase i arnen s enas 34
119 Kabenung Lake, north of Wawa .. ...ttt ittt i ciiiiinaenene 52
159 Kaministikwia River at Kaministikwia .. oo vvtiininin it ernaneneeronenennenes 62
160,182 Kaministikwia River at Kakabeka Falls ... .. ... . ... ittt 62,68
69 Kagawong Lake near Kagawong, Manitounlin Island ............. .. .. .ooviiionn, 38
70 Kagawong River at Kagawong, Manitoulin Island ............ ... . oo, 38
59 Kelley Lake near Copper CLIff ... ... it it i e 36
60 Kelley Lake at outlet near Copper CLIff ...... ... ... it 38
Kennebec River - see Serpent RIVEL .. ...iut ittt tineeiinrienonteinen e cannenns 42,66
57 Lady MacDonald Lake at Copper CLiff ... ... .o i i e 36
6 Lake Huron (Georgian Bay - North Channel) at Algoma ................ ..ot 20
164 Lake Huron (Georgian Bay - North Channel) at Blind River ............covvvvinn... 66
8 Lake Huron (Georgian Bay - St. Joseph Channel) near Desbarats ............c.o0on.. 20
4 Lake Huron (Georgian Bay - North Channel) at Gore Bay, Manitoulin Island ........... 18
3 Lake Huron (Georgian Bay - North Channel) at Little Current, Manitoulin Island ....... 18
5 Lake Huron (Georgian Bay - North Channel) at Meldrum Bay, Manitoulin Island ........ 18
1 Lake Huron (Georgian Bay) at Parry Sound ... .. ...vutintiuiininnsnerneiransnncses 18
2 Lake Huron (Georgian Bay) at South Baymouth, Manitoulin Island ................... 18
7 Lake Huron (Georgian Bay - NorthChannel) at Thessalon ............. ... ... .00, 20
147 Lake Nipigon at Orient Bay .. .. .iuvunr i rs e envuionrosuensnnesnsesnsss 58
20 Lake Nipissing at Beaucage POt .. ...ttt iia i nenanaess 26
19,167 Lake Nipissing at Callander ...... ... ittt 26,66
21 Lake Nipissing (West Arm) near Noelville . ..., ... i i, 26
64 Lake Panache at Lake Panache ............. e e s escbesa v n st e sk 38
10 Lake Superior (Batachawana Bay) near Batchawana ...........ccoiiiviiinninnrnnns 20
11 Lake Superior at Marathon ... .. PN 22
14 Lake Superior (Thunder Bay) at Port Arthur ....... .. it iiiii i iiivnvenenss 22
13 Lake Superior (Nipigon Bay) at Red ROCK ... vivniniini i iiiiinnneeinnennennnas 22
12 Lake Superior near ROSSPOIt .. vuut v vt tntunetone oot enatsenonosaorserseasaneas 22
15 Lake Timagami at TIMaZAML .. vuvvetevnennnuennrnosoennsneaeraranrsotassarsenes 24
28 Laronde Creek near Meadowside ... .uuveeininiirineiineenernonratosnsneonnsnenss 28
87 Lauzon Lake near Algoma (Mills) ..o vttt i i ieeieiartnnnnns 44
86 Lauzon Lake at Pronto Uranium Mines, near SPragge .....,...coeevunvrnrnnensnnens 42
153 Leonard Lake near Beardmore ... v vv i eentnnrnrearaaraseononsanresnnesssnanns 60
65 Lily Lake near Webbwood .. uvvuuusereirenaneareerannenneeaneaeeneneenenens 38
141 Little Gravel River west of Cavers ..o viuin it inreeteenorneeenantnrsensoesnsans 58
132 Little Pic River west of Marathon ...... ..o it i i iiiae i, 54
29 Little Sturgeon River at Meadowside .........vuiiuiironeienenernsonnrarennsnanns 28
99 Little White River near Bellingham .........vivtin it iiin e, 46
157 Loch Lomond at Fort William . ...... ot ivirtiiinniriniinneennenaerunrnnnennennss 62
63 Long Lake near Sudbury......voveuenie civtiiiiiiiennnriieinannrianerinenannss 38
117,177  Magpie River near Michipicoten Harbour ........ ..o, 50,68
73 Manitou Lake at outlet, Manitoulin Island ............oviiii it iiniiiiininne, 40
166 Marten River at Marten RIVEL .. ...ttt iiinnin i trnneonrannsnnnes 66
88 Matinenda Lake at outlet near Blind River .......cioiiiiiiiiiiiiiiiiinnninnneanns 44
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58 Meatbird Lake near Copper CLiff ... ... ittt ittt ennans 36
116 Michipicoten River at High Falls ... ... .. ittt iii it ieaeenn, 50
176 Michipicoten River near Michipicoten Harbour . .. ..ouviviivi e, 68
72 Mindemoya Lake at outlet, Manitoulin Island . ... . cv vt iiin i iieiinnnennn. 40
71 Mindemoya Lake near West Bay, Manitoulin Island .. ..........cciiviniiinennnn.. 40
93 Mississagi (Wenebegon) River below Aubrey Falls .........c.coiiiiiiini ., 44
94 Mississagi River at Grand Falls Dam near Thessalon ...........ccovivvii ., 44
95 Mississagi River below Grand Falls Dam .........iiiviiiiiiiiveeriennnnennn 46
96,173 Mississagi River near Dean Lake ... ... .iiuriiiiiniiiiniirninnnneenensnnns 46,66
146 Mojikit Lake at Summit Dam .. ... iuiuttiniir i cieiin e 58
145 Mojikit Lake (Ogoki River) at Waboose Dam . ... ...uviiiiiinniunennenneneennns 58
110 . Montreal River at mouth at Montreal River ... ..ot ieni i, 50
109,174 Montreal River at Montreal Falls ... ... . i i i i i i i iie e 48,68
51 Moose Lake near Levack ... .ottt iinin ittt ieiin e nenaas 34
39 Murdoch River near RULLEr . ... uiuuin vttt iiin et iiniiiiiiiin e enenns 32
Namewaminikan River - see Sturgeon River near Geraldton .................. ..., 60
Nipigon Bay - see Lake Superior at Red Rock . ovvvivreiviiiinniierinreeninneennns 22
} Nipigon Lake - see Lake Nipigon at Orient Bay .......vviiiiiiiiiiiininnneenan, 58
148 Nipigon Riverat Cameron Falls .. ...ttt it iiiniinn ey 58
149 Nipigon River (Helen Lake) neat Nipigon ... .cuuvietunnnrernineeinnrrornnnennns 60
Nipissing Lake - see Lake Nipissing ........ciiiiiiiiii i iiiinnnnan, 26
Ogoki River (Mojikit Lake) at Summit Dam - see Mojikit Lake at Summit Dam ....... 58
Ogoki River (Mojikit Lake) at Waboose Dam - see Mojikit Lake (Ogoki River) at
WabooSE DaM o vttt vttt ittt et iae e et e s e tan et e 58
115,175 Old Woman River south of Michipicoten Hathour . ... ..cvveiiiiiiiiiininennnnnnnns 50,68
50 Onaping Rivernear Levack ... ... oiieiiniinenee veennnns e 34
Panache Lake -see Lake Panache ....... ... .. 00ttt iiiiiiinninnineennnnnennn. 38
108 Pancake River near Batchawana ... .....u.iveivinenenennn cineneernennannennens 48
139 Pays Plat River west of ROSSPOIE o .t tvtviniiinne et tetteeiinententeernennnsns 56
78 Pecors Lake near Algom-Nordic Mine, Elliot Lake ........cciiiiiniininnnnnnnnn, 40
130,181 Pic River above Heron Bay South .. ....... ... ittt ittt 54,68
131 Pic River near Heron Bay South .. ... ... i ittt iiiieiiininenne, 54
Pickerel River - see French River near French River .........cviiiviiininnn. 26
163 Pigeon River near Pigeon RIVEr ...t iuintiunrue it cireennennrenennntrnennnns 64
134 Prairie River east of Jackfish ... . i i iiiii it i i i it i et i eanaanes 56
77 Quirke Lake at the Consolidated Denison Mine, Elliot Lake ...........ciivnin. 40
76 Quirke Lake near the Stanrock Uranium Mine, Elliot Lake .........c.cvvvinvn . 40
56 Ramsay Lake at Sudbury ...... ..ttt ittt it rnnteennnannneenns 36
97 Rapid River south of Aubrey Falls .. ... i iu ittt it iin i 46
38 Red Pine Lake at Falconbridge .. ......c.vuitinii it iirirnraaneanns 30
133 Ripple Lake west of Marathon . ... ...t iviiiii i iiiii ittt iineeennns S4
49 Roberts River near Milnet ... iuii ittt ittty 34
92 Rocky Jsland Lake near Aubrey Falls ... ... ittt inininnnranrans 44
27 Rodgers Creek near Meadowside . .. ... oitiiiiiit ittt it eneaiaaannannns 28
151 Rolland Lake near Jellicoe ...ttt ittt ie i ietetenentraneaneneans G0
85 Ryan Lake near Algom-Nordic Mine, Elliot Lake ........... .. oo i, 42
9 St. Mary’s River at Sault Ste Marie .. ... vvv i vttt itinti i inettonnnneunnnnesenss 20
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79,170  Serpent (Kennebec) River near Cutler .......... .. iiuiniii ittt ininnnns 42,66
161 Shebandowan Lake near Mabella . ...... .ottt ittt nnanenas 62
162,183 Shebandowan River near KaminiStikWiad . ..ovuvuureonnneneeeneceonnseneirserinensns 62,68
67 Silver Lake near Sheshagwaning, Manitoulin Island . .......... ... .o i iiiiiinoo, 38
61 Simon Lake near Naughton ...ttt iiiii it iiininiinninenraennnns 38
114 South Branch, Baldhead River north of Agawa ...........iiiiiiiiiiiinniieinennns 50
168 South River near SOUth RIVEEL ... ivvt vt iuenseneeraeennnerereansaneseonesansenneens 66
120 South White River southeast of White RiVer .. ... .cvvvtiinirniieriinenriennenansans 52
43 Spanish River at ESPanola .. ... uuiuiniiiniiiiie it ininniinesonosansanenenans 32
40 Spanish River at High Falls ... ...ttt iiitiiiniernieenarennnnons 32
42 Spanish River near MCKEITOW ... v v uiiiinetnneurrerianernnnnnnnas i et 32
44 Spanish River near SpanisSh .. ... ouiiiiiiiiin it iriiierniiinenieeeineeenonsenns 34
41 Spanish River below Turbine ... ...ttt rini it iinin e teraraseresans 32
136 Steele River, east of Jackfish .......coiveirernnerinonnnnennnns P 56
83 Strouth Lake near the Stanleigh Uranium Mine, Elliot Lake ..........c . ooiiiiviint, 42
17 Sturgeon River above Sturgeon Falls ... ....viiiniuiiiiiiniiiiiiniaianieesnoennes 24
18 Sturgeon River below Sturgeon Falls . ... ..iiiiiiiiiiniiiniiretinierinnnennaneens 26
150 Sturgeon (Namewaminikan) River near Geraldton ..........coiviiiiniiiiiinininrann, 60
Superiog, Lake - see Lake Superior .........c..ovvnn. LS 22
101 Thessalon River above Thessalon ...... ... ittt rierinnens 48
Timagami Lake - see Lake Timagami .. .....c.ovtiitiint et enarreoernonnsasas 24
16 Timagami River near River Valley .....cutitiinininiinnniniearanrarersennnncees 24
165 Timagami River near Field ... ... i ittt ittt it inrinrnnaanss 66
24,169 Tomiko River north of North Bay . ... uuuiti it iiuninenstarenreonearaeinoneneeenns 26,66
111 Unegam Lake north of Aubrey Falls . ... ..ttt it iiinr e 50
46 Vermilon River near Creighton (MINes) .. ....ouiitiiiniinnirnennenrnesnensnnnanes 34
47 Vermilon River below Kusk Lake ... .iiiiruiriinnrroieeneearnrnroeaennacocessans 34
45 Vermilon River near Larchwood ... . .iuin ittt ittt ti it ninincannranas 34
30 Veuve RIiver Near Hagar ... ve i v enaet et rtornecnsearesenernsacraeeneaeenaeas 28
32 Veuve RIVEr at VeImer ... ottt iiit e ettt enensetonosecronsenessarnennsns 28
31 Veuve RIVEr at Warfen . o oo vt i in st sennnreenoeestnsaceacansonanssansonnneenas 28
125 Wabikoba Creek west of REZaAn .. .icuuun i innner e ienannoenneneonenenatnsnnnnsas 52
100 Wakwekobi (Big Basswood) Lake near Iron Bridge .. ... ..o iviiii i, 46
138 Walker Lake near Schrelber . ... ..., ittt it itiiintinnensntrneennnans 56
33 Wanapitei Lake (Bowlands Bay) at Bowlands Bay .......ciiuieiiiininennnneniennns 28
35 Wanapitei River at dam below Coniston . ... . .vuneniiiniiiiiorernenennnsronsonnns 30
36 Wanapitei River near Wanup . ... .oooiiununnvintnanenrarunennneranenneneenronsensns 30
34 Wanapitei River at Wanapitel ... ...ttt iiiniiiiiererreinaaenonns 30
93 Wenebegon (Mississagi) River below Aubrey Falls ......... ... iiiiiiiniininns, 44
91 Wenebegon River near Aubrey Falls ... .. iiiiiiiiiiiiii it iininen oo 44
82 Westner Lake near Elliot Lake ... ..oitiun it iiinineiensesntnnsenanneanns 42
122,178 West White River northwest of White River . ....ivuiiiiiinnieninneisneorernnnnennss 52,68
124,179 White Lake at Narrows near REAN . .. ..uvvi ittt iiut et iniinencensainsreons 52,68
123 White River nEar REGAm . .o i v iiiiii it eninttneneroetnneneeeenennnirnononeonsns 52
54 Whitson Lake near Frood (Mine) at Sudbury ...........oovnniiinen.. N 36
55 Whitson River at Chelmsford . .......uitiiiintinntieineeenereoenessneeenssnnecnsos 36
53 Windy Lake near Onaping .............. e e ettt ey 34
155 Wolf River near Hutkett .. .. .viviniievnrinnrtnennennnenns et e 60
127 Wowun Lake at Manitouwadge ... ...ieiitinntnniunrnoneroernoseoanoanonesannns 54
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Blind RIVeL .t ittt vt ittt ittt et taiaecanansacnsasassoisanonsoeesnnnennans 70 82
L= o3 =Y (GO 71 83
Chelmsford ... vttt it i i i ittt i et i it sttt st e 71 83
CONISLON 14ttt vttt ta et teeineassnassenasassussorssassasnaasssossenassnns 71 83
Copper Cliff (. it i i i it it i it it it e i i e 70 84
Creighton (MINES) v\ttt it ittt ittt it iane e tananeeanentsanaenens 71 85

O 0 T 8- e 71 86

| D o T ¥ e (oY - A N 72 87
Falconbridge .. vt it it i i i it e e et e ey 73 88
Ferris West Township f oottt ettt ittt ini ittt it it iiiaeiiaaeneananaenan 73 89
Fort Will am . ovi it ittt in ittt iie ittt tnier et tvanaatasnssnansnnnsnennns 72 89
GRISOM « v vt tte v nt v en st teatsansaenessseessesoennssnasasesenaasossnsronsesssnsns 73 91
Garson Township - See Neelon Township and Garson . ... .. oviiiiiiiiiniiiienn, 73,77 91,96
Gateway - See Widdifield Townshipt ... .. v i i 73,76 92,97
GOLE BaAY 4 it ittt ittt eneaeta ettt i e e e 74 92
Jamestown - See Wawa and Michipicoten Township........ ..o oot 80,76 109,95
Korah Township .. i ittt i i it i i i it i i i et e 74,79 93,102
| ¥ AR 75 93

| BT o T3 3 ¥ 75 93
8 75 93
ManItOUWAAZE . v vttt e e e e i 74 94

L Y ¥ ¥+ 75 94
T R R R 75 95
MEKim TownsShip o\ vvtiiiet i it ittt it i it i i i s 76 95
Michipicoten Township ... ..vouut ittt i ittt ittt iana e anas 76 95
Neelon Township «ov vttt it i i it i i i as e as 77 96
o R 77 96
NOLth Bay T 4ottt ittt i it ittt it i i e 76 97

[0 Y 77 98
e ¥ U T Y PN 77 98
PoOWASSANT T t vttt it it it et e e e e 78 100
Red ROCK . iiii i it it ittt i e et e i i e i e 78 101
Sault Ste Marie . ...t ii it i i i e i e 79 102
LYoy T 15 Y=3 S G PO 79 103
LYo Te U o B 223 o o YN 78 103
Sturgeon Falls ...t i i it e e 78 104
SUABULY « o\ttt et i e i e et 79 105

+ Municipality in the Upper Great Lakes drainage basin but using water from the Ottawa River drainage basin.
1 Municipality not classed within the Upper Great Lakes drainage basin but adjaceat thereto, and included in
this report to bring the data up to date, See also Water Survey Report No. 3.
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Tarentorts TOWRSHIP e et vnvruroneueeanrer s ernaniensaesseresssssroansansenns 79 106
TEIPACE BAY v v vene aeevne e e snnneannenasrenanaserranteeertutsettnneaieaens 80 106
TRESSALON « vt v vt s ene s ot eennnoasensenesonesesosssanesersosssessessnsnsrnssssns 81 107
B S L =Y < T I T 81 107
Warren .......... et e e ettt ettt et e e 81 108
Wawa - See also Michipicoten Township ......c.vvei it 80 109,95
White RiVEr . v.vvvinveearannns ettt avee et e et e 80 109
Widdifield TownshipT . .vv.vvtvnvnnnin it aiiiiii it 81 109,97

+ Municipality in the Upper Great Lakes drainage basin but using water from the Ottawa River drainage basin.
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PAGE
Algom NOrdIc MIME . vttt ittt it ittt it it it it s as i e i tneaaa et 110
AlZom QUITKE MINmE ¢ vttt ittt ittt ettt e e e e s 111
Can. Met MIDE ...ttt it it ittt tenaten e eaonsnnesssaesnasioassnessnssannsnnsnans 111
Consolidated Denison Mine - *DenisSOn’ . ... ittt it vttt ireiet it rattenenereanas 111
Denison - See Consolidated Denison MINE . i v iiin it ineinneeetnrenesssretirssrsssssnsannas . 111
Fecunis Mine ....... et ettt atetes e e taeaeaaacesaaa ettt e i s 111
Frood Mines - T Fr00d7 ..ottt ittt itae it ettt it s a et e ey 112
GAISOM MIME vttt i iit ot et i ta e sienoeasasaassnassnosaesanenensannsessssisnnsasnssnssnsys 112
Heron Bay South ...ttt i i it i iae i iaa it ae ittt 113
High Falls ..o o i i ittt ittt et i eiat ittt sa s aanenas 113
Hillcrest Camp - See Fecunis MINE ... ..iiiiinniiiinentretiieettainatnnnane e rasnnnaeaenns 111
JoACIOL MII e & it ittt ettt teitetenetaseneesoennseeetonessasasssonssananessnessononsonsnnsn 114
Lawson Quarry - See Willisville ... .. i i i i i i i e 114,121
Longvack MIME .. .on ittt ittt it it e i e e 115
Michipicoten Harbour ... .uuiio ittt ittt ies et ittt s 115
MITEK e MIME & ottt ittt ittt et e i e e et e et e 115
Moose Lake LLodge .. ovvvrn ittt ittt eintn et it i i 115
MUEFAY MINE ottt ettt it i i e et e 116
NOLANAA TOWISIEE &+ o vttt vttt et ens taesasneeensenesossnossnssnssoissvesenassenasssnsnsseesos 116
Nordic - See Algom Nordic Ming . .. o.vu ottt i i it e e es 110
Northspan Uranium Mine - See Panel . ... .. it it i17
2Tt =y .Y £ L= 117
Pater Copper Mine = See Pronto Mine .. ... . ittt ittt 117
PrLONEO MIME & ettt ettt e aeeeaaasastasoesnaassasansnonenanotoneenrassanasasssnnsnnas 117
RCAF Station (NOrth Bay) .. v otmit ittt iat ittt iairan et tee et rasasansos 119
SPAMISh L L it i i 119
Stanleigh Mine .« .oit et ittt a i 120
Yo T3 .Y £ 12 =S 120
SErathCona MIME ..ottt ittt it taasetae st eetaaneaasesatnsoseenaeasaessosoesssnsonsns 120
Yo=Y T R 121
RV T 2 1 = O 121
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