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SUMMARY OF RESULTS 

The results of analytical studies on the 

mineral content of six major rivers of Canada are 

reported in detail, together with-available discharge 

data. This is part of a world wide study of the run-
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INTRODUCTION

It

v

Early in 1958, Mr. S. K. Love, Chief, Water Quality

Branch, U. S. Geological Survey, Washington, D.C., requested

the cooperation of the Industrial Waters Section, Mines Branch,

in a world wide study being initiated by the Committee of World

Wide Run-off of Dissolved Solids of the International Association

of Scientific Hydrology of the International Union of Geodesy and

Geophysics (IUGG). This Committee under the direction of

Professor L. J. Tison, Gentbrugge, Belgium, plans to obtain data

on the amount and nature of dissolved solids reaching the oceans

from all the continents. As co-ordinator of this work on the North

American continent, Mr. Love asked the Industrial Waters Section

to carry out the collection and analysis of the run-off from major

Canadian rivers draining into the oceans. The proposed study was

to extend from June, 1958 to June, 1959 and quarterly samples

were requested so that seasonal discharge and chemical quality

could be correlated.

This report details the work of the Industrial Waters

Section in assisting this Committee in determining the dissolved

solids content and discharge of major Canadian rivers.

All discharge (flow) data were supplied by the Water

Resources Branch, Department of Northern Affairs and National
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Resources, Ottawa. 

Mr. W.R. Bridges, Sanitary Inspector, Department of 

Health and Public Welfa,re of Manitoba, collected samples from the 

Nelson River at the Kelsey Power Project. 

PROCEDURE 

Arrangements were made to collect samples in accordance 

with the procedure of the Committee as outlined by the coordinator, 

Mr. S..K, Love. Special sampling equipment, originally loaned by 

the  U. S.  Geological Survey, was later acquired by this Section. 

The following samples were collected whenever possible: 

(1) one, one-half gallon sample representative of the river near 

its mouth, but above tidal influence on chemical quality, 

(2) one, one-half gallon sample, immediately filtered and acidified 

(5 to 10 ml con.centrated nitric acid) by the collector, and 

(3) one small sample, filtered at the site and intended for the 

determination of iron and manganese. 

The filtered and acidified sample was collected;  for the  U. S. 

 Geological Survey for chemical and spectrographic analysis for about 

30 trace elements. Owing to lack of tim.e and equipment no attempt 

was made by this Section to determine these trace elements, as 



special techniques and methods must be developed or adapted for

\

such work.

Initially, an extra sample of the raw water was collected

and forwarded with the acidified sample to the U. S. Geological

Survey, in order to correlate the analytical results of the two

laboratories and, thereby, the results of the studies in Cs.nâ.da and

the United States.

Analytical methods used in the Industrial Waters Se9tion's

laboratories were standard procedures, being either those of the

American Public Health Association* or the American Society for

Testing Materials**.

Difficulties were encountered in establishing suitable

sampling stations on far northern rivers because of inaccessibility

and resulting problems of sample collection and shipment during

the winter months.

*American Public Healtlz Association, Standard Methods for the
Examination of Water, Sewage and Industrial Wastes, 10th Edition,
( 1955), Am. Public Health Assn., New York, N. Y.

'*American Society for Testing Materials, Manual on Industrial
Water, 2nd printing (1954), ASTM Special Technical Publication
No. 148-A, Am. Soc. for Testing Materials, Philadelphia, Pa.



Percentage of area 
of Canada* 

50.3 

- 

The following rivers were chosen for study: 

Drainage basin 
in Canada 

(square miles) 

Fraser River 	 91 0 440 

MackerrAie River 	 696 0  700 

Nelson River 	 375,555 

Churchill River 	 107,985 

St. Lawrence River 	 383,38-5 

I 

1, 655, 065 

**Yukon River 	 129,000 

* 1:cColumbia River 	 40,055 

**Mississippi River 	 22, 155 

,ImelfteretetlerteMeelW 

191, 210 

Total area of Canada stidied 1,846,275 tr- 	 56, 6 

*Total area, exclusive of the Arctic Archipelago - 3, 296, 521 sq miles 

**To be studied by the U. S. Geological Survey since their mouths 
are in United States territory. 

Only about 6.8 per ,  cent of the area of Canada is drain.ed 

b y smaller rivers in the Maritimes and Pacific coastal regions. 

Discharge from these rivers is correspondingly small in comparison 

with the discharge of the rivers reported hereafter °  No study was 
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made, therefore, of these rivers at this tim.e, although data on 

discharge and chemical quality on many of them for other periods 

have already been published in Water Survey Reports (see Appendix A). 

Flow records are not available on most of the rivers 

draining into the Arctic Ocean and Hudson Bay, nor are these rivers 

generally accessible for regular sampling. However, even though 

only about 56.6 per cent of Canada (excluding the Arctic Archipelago) 

is covered by this report, it is considered that the percentage run-off 

is considerably greater., 

The larger rivers not reported (chiefly those in the 

relatively inaccessible northern part of Canada), are generally low 

in dissolved solids and similar in quality to the Churchill River 

(see Appendix A, Report No. 858, Water Survey Report No ,  9) ,  

SAMPLING LOCATIONS 

Stations for the collection of samples were set up at 

Lévis on the St. Lawrence River, near Fort Churchill on the 

Churchill River, near Fort McPherson on the Mackenzie River, 

near Amery on the Nelson River and at Mission City on the Fraser 

River. 
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Difficulty in obtaining s'amples of the Nelson River at 

Amery rsulted in the establishment of another station upstream at: 

the site of the Kelsey Power Project. An additional check station 

on the St. Lawrence River at Québec was.arso operated. Additional 

samples of the Mackenzie River at its mouth were obtained during 

the summer of 1958 by field parties of the Geological Survey of 

Canada, Department of Mines and Technical Surveys, 

• 	Figure 1 shows the location of the sampling stations 

operated durin.g this study; each location is further pinpointed on 

a separate map. 

Station No. - St. Lawrence River at Lévis,  P, Q.  

Samples were taken at the low-lift pump (raw water intake) 

of the waterworks of the City of Lévis which is across the river 

from the City of Québec. The intake extends about 400 ft into the 

river and is always at least 30 to 40 ft below the surface. 

Station No ,  2 St , Lawrence  River at Québec, 

Check samples of this important river were taken in 

midstream from the ferry linking the cities of Québec and Lévis. 

Figure 2 shows the location of sampling stations No. 1 

and 2. 

Samples No, 1151 and 1152 (Table 1), taken from the ferry 

at low water and at high water respectively, show that water quality 



is not affected by the tide, even though there is appreciable rise and 

fall in the water level between tides, 

Station No„ 3 - Nelson River near Amery, Man, 

Samples were taken at Mile 352 on the Hudson Bay Railway 

near Amery, Man. As difficulty was encountered in 1958 in obtaining 

properly acidified samples froxn this location, raw water samples 

only were obtained in March and May, 1959 (Samples No, 1448 and 

1529), and filtration and acidification of these were carried out later 

In the SectionTs laboratory. 

Station.No. 4 - Nelson River at the Kelsey Power Project, Man. 

As a check on samples collected near Amery, addition.al 

samples of the Nelson River were obtained at the Kelsey Power 

Project. The two sampling locations on the Nelson River are shown 

in Figures 3 and 4. 

In Figure 4 there are also sketch maps showing the flow 

of water and the exact location of the sampling at the Kelsey Power 

Project for the January and April samples (No, 1320 and 1495). 

Station  No  5 - Churchill River near Churchill, Man. 

Samples were collected 100 yards east of an island in the 

centre of the river, off Drachm Point and above the mouth of Goose 

Creek„ This location, some 8 miles u.pstrearn from Churchill, is 

shown in Figure 5. 



Station No. 6- Fraser River at Mission City, B. C.

The location of this sampling station is shown in Figure

Samples were collected in xxzidP.river, from the railway bridge.

Station No. 7- Mackenzie River near Arctic Red River, N. W. T.^^ ..^.^.-,•..^^^..^..'..^.^^.^n...^...^_^.^.^,.._..^,..,^,.^...^.^..,^,..,^^^,r^....,^,^,-^,._..^..^.. .

Three samples were obtained by Royal Canadian Mounted

Police officers in mid..,river, 3 miles upstream from Point

Separation and below the mouth of the Arctic Red River. This

location is shown in Figure 7, together with the location of the

sampling points listed under Station No. 8,

Station: No, 8- Mackenzie River Delta, N. W. T,

During the summer of 1958 a number of samples from the

several mouths of the Mackenzie River were collected by a field

party of the Geological Survey of Canada. To illustrate the complexity

of the problem of obtaining representative samples of the Mackenzie

River, typical analyses of several of this river's outlets are included,

namely:

(i) Peel River at Fort McPherson, N. W. T.

(ii) Husky Channel at the foot of Mt. Goodenough, N. W. T.

(iii) West Channel near Aklavik, N. W. T.

(iv) East Channel at Reindeer Depot, N. W. T.

f
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TABLE 1 

Chemical Quality of River Waters 

Station No. 1 - St. LaWrence River at Lévis, P.Q. 

. 	 . 	_ 

Laboratory number 	 9491 	 9659 	 , 1.4-82  

Date of sampling 	 Feb. 20/57 	, Apr. 23/57 	 Apr. 21/57  
• Storage period (clays) 	 14:23 	 6:21 	 6:23 

 

99 	 8, 	 0•11 Temp. at sampling (°C)  	3. 	1 	  

Temp. nt testing ( °C) .... 	. 	„ 	25.3 	 23.4 	 24.7  
Level 	 30 ft. 	 35 ft. 	 30 ft.  

	

. 	 . 	  

Oxygen consumed (Kr)1n04)  	 ' 	. 	 6.4 	 6.4  

Chem. oxygen demand  (0.0. D.)   	. 	  

Carbon dioxide (00,), calculated 	 1.7 	 2.  6 	 1,4 

PH  	. 	7.9 	 707 	 8 0 0 

Colour (Hazen units) 	 20 	15 	 id  

' 	 • 	0 	 40 	 ICJ 	.  n rbidity  	 • 
• 

Alkallnity as 	f-phenolplithalein 	 0 	 0 	 . 	0  
cacio, 	1,..TeLa1 	 72.9 	 62.9 	 74,6  

0 Bust). matter, 	dried  ai  105°C. 	
172  
92 ' 	" 	, Ignited 9.1: 550°C 	 •  

i- e •F3. on evaP..dried at I05 °C'. 	• 	
152 

P , 	" 	" , Ignited at 550°C. 	 107  

Conductance, ruicrorahos at 25°C. 	' 	" 	
243.8 	 . 	199.3 	 249.4 .  

	

103 ,, 	 83«3 	 103 
Hardneris as [Total 	  

CaCO, 	L  Non--carbonate   	. 	29.7 	 20.4 	 28.5  

Calcium 	(Ca)  	. 	31.4 	 24.8 	 - 	29.8 

Magnesium 	(Mg)  	. 	5.9 	 5.2 	- 	 7.0  
Strontium . 	(Sr.) 	.. 	   

Sodium 	(No) .  • 	 • .• 	
7.3 	 5.9 	 7,7  

Potassium 	(K) 	 1.3 	 1.2 	 1.1  
Lithium 	(L1)  	. , 	 .  

Iron  (Fe) 	Total 	  
Dir.-,f.zolyed.  	 . 	 0,04  

 .Aluminum 	(A-1) 	
0,01 , 
,.  Piaui g 	 001.  ancee 	(Mn)  	 . 

CoPPer 	, (Cu) 	 00  ' 	 . 	 .  

Zinc 	... (Zn)  	. 	 .0..0  
, 

Lead 	. , (Pb) .   	
0 () 	 ().C) Ammonia 	(a113) 	 40 	 O.  

Carbonate 	(003) 	 0 	 0 	 0  
Bicarbonate 	(1100,) 	 88.9 	 76.7 	 90.9  

	

22.4 	 • 17.8. 	 23.3 Sulphate 	• ( 1304) 	  

Chloride 	(Cl) 	 17.0 	 11 •8 	 17.2  

Fluoride 	(P) 	 ., 	 0.0  

Phosphate 	(PO4)  	• 	
. • 1.2 	 1.2 	 005  Nitrate 	(NO,)  	. 	 

Silica 	• 	uem  	. 	2.1 	 2.6 	 . 	
1.9 

• - 3.3 	 108 	 . 133 
Su 	of  constituents  	

..- 	4.2 	 ..0.1 
Saturation index at test ternperatUre 	•. 	.  	 .-.0.6  

	

8.3 	 'D 	 M 
utabutty index ni; test temperature 	 8.  
5 riodium 	 13.2 	 13.1 	 13.8  

Boron- 
% error 



TABLE I (Contrd)

i

,

Station No. 1 - St. Lawrence River at Levie, P.Q. (Ooa:tt4d)

lanboratory number . . . . Mw891 )155. . . . . . .11.7.6. 1496. .... . . 1528.
Date of un.mplint................ Sept. 31^8.... Septo.. 2">^5$ ..Dac...3^B8.... Apr...20,/.59...Apr...29/89
Storage period (days) . . . . . . . . . . . . .. r ^ ^.U . . . . . . . . . . . .^j?: tsn . . . . . . . . .1^ ; :or? . . . . . . . . . . ^ " r.4 . . . . . . . . . . tt: V

Temp. at nanrpling (°C) .. . . . .... . . ... ` . . ..... .. M ... ... .... ^ ...... . .

7'emp, at testing (OC) .... ... ... .. ........ ...... .. 2.A 4?I . . . ..... .2A 4A ......... . 24A,

Level _ ^4..^t.9 . . . . . . . ^ . . . . . . . . . . . .4A. .#'t.4 . . . . . . . . . . 17 . . . . . . . . . . . ... . .

Ox.yren consumeti (iCPdnOi) . . . . . . . . .4,e4 . . . . . . . . . . . . . . .4-9 . . ... .. . . . . 4.4.. . . . . . 8q^.. . . ... . .. , . . ^M9..

Ch.tu. ottyI;tau ;Iertirand (C.O.i).) . . .... . . . .. . . . . ..... . ... . . .... .... ....... . .

Carbon dloxitlo (c'JO,), culculnted . .. IiWP..... . ........ 6-:%.. .... ,^,_: . ! ....... . ^0a.......... . ®4g..

pzl .• .................... ..... 7•5...... ....... 7p3.. ........ 7.^6... ......... ?4$......... at4..
Colour (Haver) unitn) . . . . . . . . . , . ^ 6 . . . . . . . . . . . . . . . .1^ . . . . . . . . . . . . 20 . . . . . . . . . . . . ^5 . .

^

^
Tttrbiclity ..................... ....,........ ......... .. .. . ................. ........ .

A1ltn.l.ln.U;y nes f-Phenolplrthnlein , 0

6 76 ..

0

ê 0 ... 0-9 1

0 0

`"Cttct0, , 'l'otel ........, , ,e ........ .. .,^7,........ ... . ,1 .............6 .....,..:$fiq.2,........., )7tt^..b

ttuep. s.natter, drled at 1015°C. 12a? . . . . . . . . .... 27 b? 12.8 .... .........40.9. , , . . . 40.3 ^

'

23.^ ,

'.of 00 ltS^xitedFttC6t)°C. .., ... ..... ^r^^a`'.. ..... ^a6... "iS%*Ô.......,....... 9?^}e

Rer^. on nvap.,drtod r.rt 10G°C. 156
11^

1^k3 ,
^.{^9r

......:],3J
^^6 '

^12
i12•^

1^4•
^b3it;n.it(d at 13G0°c1. .. . .............

Conductance, mi.aromhor3 nt 26°C .

`

2^? s9, ^6.0 236^1 163.5. .'. 186.4

Hardness as ^t'otn.l .. r. y 95w6 ..... ....+. . ....^.. ........0.^9 9 .......... "^.9r^.
t:nt;o, ^ Non --carbonate , .. 2^g9 ... ... ..... ...26.4.. . ..... .. .A,P. .. .. ...... aRQ. ..... ..... 9.1.7..

Calclrun ...Cu) ^_^~. ,. 2801 .26.6 . . .. . .. .. .28*4 . . .... . ...19.6 . . . . .. . . . 23.6

Nln.m7esium (Mss) ............ ...6,2........ .........6.i 7.. .......... 74 ..'. ......... At2.......... .. 4fg .
Strontium (Sr) ..........
k=,ottiurn (tTo•) ............. . 7a4 ....

r

.
........ 8^:0 .

........'.

......... 6^9 ..
.......' ........

........ 4.3.........
.
. 5.1

Potassium (K) l•0 .....
^

...... 1..2
^r&®®

....... 1.0 .
Tra^A

......... lql..........
°

.. ^t^..
I'ti;hitrrn (7-i) ............ .........,. . ........ ........ .. .......... p . ......... . ....M...

qron (ro) Total . . .... . . . . . . . . 1.42 . . . . . . . . . . . . 0.91. . . . . . . . . . . 0„50 . , . . . . . . . 2•.0. . . . . . . . ^.09

l) .t,^rao:^^na . . . . . . . . P. ► P2 . . . . . . . . . . . ^.R42t . . . . . . . . . . 0.0^ . , . . . . . . . . ^.P,^ . .. . . . . . . .Q.Q5
.rüuminum (Al) ............. .. 0,.07.... .......^1.°raéw. ......... 0.0.

''
....... Or0 0r0

Mnn^oarese (Mn) ............ .. 9.1 6 ..... .... 8m6 . ......... 6,16 . ........ Or^^t......,.. . ^t8..

Copper (Cu) . . .. . . . . , . . . 0.0 . . . . . .. . . . .. . Or0 . . .... . . 6 ^0 . . . . . .. . . . `'raac..... . .. . Q•0

Zinc ( Z 1 1 ) 0.0 .... . .... .....0.°.^.. .. D.tO.. ....... ^•Q.......... ^40....

I,c2ild (Pb) ............. 0•0 ...
Or05

........ " .

0 • 1
......... . 17 ..

^ 0
........ `^ .........

0 11 0
. 7

O•QnroR)onin (l71{^) . ...... . .... . .... .... . .... . . .. ^ ......... .. .. .. ...... . ............. . ....

Carbonate (r,a,) ........... P .... ....
81 3

....... 0.. .
81.7

........ 4. .
04.2

....... a. ........ 0
56.3 68:6

Bicarbonate (11CO,) . . . . . . . . . . 0. .
21.3 21.0 22.7 16 18.0

Culphn•te • (604) ........... .....
1ô 9

.......
^ 6'^

........ .. .
1^•8

.. . .. .. ........ .. ..
$r^ ^.0.6

Chloride (Cl) ... ........ . . .... .. ...... .
l^

..........
^ b

.................
^ ^Fluoricio (F) ......... .... ........... t ............. . ........ .0:0. ........ . . ^

2Phosphnte (PO4) ........... .. ....

0 ^
........' .

Od1
......... ..

0*1

........ ........
0e8

.
0^5

Nitrate (NOs) ...........
^o

. ....!
i 9

.........
7..8

......... .
0.7

................
3.5

..
2.4 .a) . . . . . . . . . . .5111cm ( . . . . . .? . .. . . . . . . . . . . .. . . . . . . . . 1 . . . . . . . . .. . . . . . . . . . .

123 125 86.7 101
Soin ol'conatttuerAs ............ ....

-0 7

....... ..
-0.9

......... .
-0.5

........ ........
'C^.7

.
-0•2

Saturation inaler, at test temperature . • ....
' $. V

........
' 9 ^^• : ' 8. 6' '

F3Cr^htlitY Index Lit test temperature . . . . .
14.^

. . . . . . .
5

. . . . . . . . .. . . . . . . . . . . . . . . . . .
na

"^ur3oaiu,a ............ ...... ......... ............... ................. ....................... ........

Boron .... 0.11 - 0.0 ......... - .
^ exrox^^.^ .. .....• ........... ..^0^^............. .0.4...........^b..^ ............0.^............d:$. .. ..
..............................................................................................................
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TABLE 1 (Cont'd) 

Station No. 1 - St. Lawrence River at L oris, P.Q. (ConclId) 
__. 	 7------- 	 _ 	.- --- --- 	- 	 ,. 

Laboratory number 	 1735 	1619 	 1739 	, 1841  
Date of sainpling  	May.  27/59 	June 16/59 	July 21/59 	Aufp• 25/59  
Storage period (days)  	.P. 305 	 :.3,e 	 :,17 	 9:10  
Temp. nt sampling ( °C)  	.15A 	eft5 	 23.3 	 21.1  
Temp. nt testing CC) 	, 	 a7»4 	. 	??^3 	 28.8 	 27.6  

. Level 	 .e_et 	 5  •e' 	 49  f 	 -  .... 	 .  
Ox.ygen consumed ( .1(11104)   	
Ohms. oxygen demand (C.O.D.) 	.. 	• 	  

. 	.. 	 2.6 Carbon dioxide (00,), calculated . 	30 	50 	 1.5  

pH 	 . 	7.6 	7.4 	 7.9 	 7.7 	 . 

Colour (Hazen units) 	 •15 	30 	 20  
Turbidily 	 ' 	6 	. 	15 	 12 	 1.5 _ 	. 

• 
Allsalinity us 	r.pbenolplithalein 	0 	 0 	 0 	 • 	0  

	

CaCO 3 	)rot a1  	. 	66.2 	62.8 	 73.1 	 66.  

	

. 379,17.0 	 .. 
Susp. matter, 	dried  at 105°C.    

ignited at 550°C.  	10.5 	17.2 	 8.5 	 ..‘  

Reg. on evap.,(1ried 	 160. 	137 	 172. 	 - at 105 °C.  	.
re? 	106 	7  • 	 IW. , 	 *. ignitcli at 560°C, 	 

• Conductance, mic.romhos nt 25°C. 	230.1 	204,5 	 247,3 	 231.5,  

Hardness us j- Total 	 92.8 	- 	86.4 	 104 	 96.4  

	

7 	 5 0a003 	I. Non -carbonate , 	26.6 	23.6 	 39. 	 29.  

Calcium 	(Ca)  	27.8 	26.4 	 3079--------7----2F171--------  

magnesium 	(Mg) 	 54. 	8.0 	, 	6.5 	 6.4 

Strontium . 	(Sr)  	
. 5.9  sodium 	(No,)  	6,15  
. 1  2 	1.1 	 1.2 	 1.4  Potassium 	(K) 	 

Lithium 	(Li)  	, - 	 - 	 - 	 - . 

iron (Fo) 	Total 	 0.42 	1.4 	0.48 	 1.10  
Dissolved 	 0.07 	0.6S. 	 0.07 	 .= 	. 

Aluminum 	(Al) 	 0.21 	0.0 	 0.16 	 . 
lenganoSe 	ilsiln) 	 0.0 	. 	0.0 	0.0 	 .•• ! 

.0  0 	-  0.0 	 Trace 	 ** 	 copper . 	 . (ell) 	' 	 , 

Zinc 	... (Zn) 	 0.0 , 	 0.0 	 0:1 .  
Lead 	,.. (Pb) . 	

.- 
	 ... 	 - 	 ... 

, 	• Ammonia 	(NH3) 	 0.0 	 _ 	 t3:1 	 0.2  

Carbonate 	(003) 	 0 	 0 	 0 	 0  	 
Bicarbonate 	,(11CO3) 	 80.7 	76.6 	 89.1 	 81.6  

f3ulphato 	• ($0k) 	
20.3. 	18.0 	 .21.1 	 21.2 

Chloride 	(Cl) 	 14.4 	12.7 	. 	18.6 	 16.7  
Fluoride 	(P) 	 0.0 	0.0 	 0.0 	 .... 

Phosphate 	(PO4)  	. .0..0 	• 0.02 	 0.07 	 ...  
Nitrate ' 	(NO,)  	. .0.4 	' 	0.2 	 0.6 	 0.4  
Mee 	' 	(UO2) 	 • 1.3 	1.3 	 i.s 	 3.1  

' 	 - 	117 -.• 	108 	 132 , s 	 125 	 sum« constituent's  	 • • 
Saturation index st  test  temperature 	.-0.5 	-0.8 	 .,-0 ..1 	 .4.4  
Stability index, nt test temperature 	. 	8.6 	9.0 	 8.1 	 8.5  
% sodium  	' 	11.8 	12.9 	 13.4 	 13.9  _ 
Boron 
% errér 



TABLE 1 ( Cont'd)

Station No. 2- St. Lawrence River at que be Q, P.Q.

I

\

---------._-------- . . . .......
Lnborn.tory number , , , , , , , , , ,

-- ----- - - ---^
M-889

- ^ ----_-----
1151 1152

- - -^ -_^
1536

D ate of aampling ...... .... ., ^ ^ 2. ^ ".
ftora(teporiorl(deyrs) ..,,.,...,, ,..24^2j ,,,,,, ,,,,,,,,^^ ...... . ,.,.t5AM,.,.,.,., .,...,^2^.^^...,,.,
Temp. at ttampling (°C) . , , . . . , , , . 1 1 - , . , ,

Tenlp. atteeting(°C) ........... 21^7....... .. ,. 26,00..,.,, 26.0, , ,,, 2g.0 ,,,.,,,
4evel ..,...,,, ,, ,,,,,,,,,,,,, , ,.. I.o.W.w4t.qr ..... J^igh,w,0s.4 ...,,,, ,,,.W4.fA....,,..

Oxygen ooneunleci(I(MO.,) ,..,.. ..,4u1,,.,.. , .., 4n9.....,.. .,.,. 5m1,,,,,,,,,,, ,,,,,, 6.'•.5,.,,,,...
^^11FiIL UXy'+z(Bn fleln'J.11Sâ (C.O.t7,) . , . . , , , , , , ,

e^

, , , , , , , ^+ y^ . . . . . ,
JoV

. . . . , , . , , . , . , , ,
^Q

. , , . , ^.{ .. .. . . . . .
Gm^

(.1Fxrborl C^1o%1f3e((.7QJ), CR.lenlriteCt ,
- -

..,, ........
.,..,.,,

.........
....,, ,.,.,...,... .. .., .,..,,..

- : -
7.5 7.4 .7.6 7.6pIl „..,,.. ,. , ,,,,,,,,,, ,.......

Colour (Ciazen uTdft) . . . . . . . . . . . a , 20 20 . . . . . . . . . . . . . . . 20 , . , . . , , . . .
T'ur1,1(lity ..................... ,, ..... ........ 5 ..... .,, ..,,..r.:..,,... ..,., ^:^..,,..,,,,.

.All(nllnity o,e (,-.Pbenolphtbftloln

^

, . Q .
6

0 Q . . , . , , . . . . 0 }^

l05Ct:.C:()s i 't'CtD^ ........ 5? ........ .......6^^0,....,, ..,,,67.°.2,..,....,., .,,,,. 7,,,.,,,,

81181). matter., rlried at iQl'0C.
17.2 ,,,.13.5 ........ . ....... ..,..,...,

11 1. i,^:nir,ed at s50°c. ^.5 e 8,0 5
155 132 142 ^R,eri. on. er(tp.,drl.nd at 1061C. ,

°

......... ..... :.., ,,...,,.. ....... ...,...,.
rr ri 1.g111i e() at )50 C. .... ....... ..... ,..... ... .... ,,,,,.,,,. ... ......... .......

Concil.(ataalcU, mJ.cromhos at 2r°C. 228.6 .., ......218.4 ' 230.!7 ........... ....h`38.8 .......

tI^.rdaern ne f-'i•etal ..---.-.-- 9300 .,.... ,..... 90s0 ..... .... 95.3 .......... .... 79.9 .... ...
Cat;Cl, Non --carbonate . . , -27.3 . . . . . . . . . . . . . . 26.0 . . . . . . . . . . . .28.1. , . . . . . . . . . , . . . .22..6 . . . . , . . .

Calcium (Ca)
- ----

26.9 , . , . .^ . , . . . 25.7 . . . . . . . 27 .5 . . . . . . . . . . . . . . . 23 o3 . . . . . . ,
P+ttl.gnesium (Mi;) .... .,...... 6.3 ....... .........6.3.,..... ....,.6a5,.......,., ,,..,.,5!.3,,..,..,
Stro.ntium (5^) . . . . . . . , , . . . .

7®4 7.0 7:1 5.0F;odil,.m (;tn,) ...,,....... ., ....... ,,........... .,... .,,,,..,,, .......,,.,..
Potassium (K) . . . . . . , . . . . . . lm] . . , , . , , . . . . . l e l . . . . . . . . , . 1•1 ........... .......1^.0

...,,....... 1 :....... .......^^n^o....,. ...,Trace..,....... ......,.......,..,

sl•oll(r'O) Aor;n1 ...,,,.,.... .,. ®
0 .

,,,,,,,,
0.01

,,,,,,
b.09'N c;olY^eà. .,......

.Alinn.trl il lR ( Al ) . . . . . . . . . . . . .
.. ...........

.. 0 e.02. . . . . .
........... .... ,,..,
. . . . . . . . 0^•^4. . . . . .

,...,,,.,.,,.
. . . . . 0..0.5 . . . , . , , . ,

,...,,,..,,,,
. , , , , . 0^,̂ . . . . . . .

hta}l, ,,,c.:;e Ovin) ........,... 0.0 ,..... . .... 0.0 ...... ..... 0.0 ........ ...... 0ô4 .,,,...
' O p 0.0 Q20 6 •0•ll> ............Copper (c .. ......

00
..............

0 0
,..,.,,,..... !

0.05
.,.,.. .

0.0Zinc ... (711) ............ . ...... ..,......... .... .^ ............... ,.....,........
f esatl (Pb) ............ 0.0 ......

^^

........ ° ..,...
04

.,,.. ° ..........
0.1

...... ° ......,
0.1

Ammonia MIES) ...,......., ........•. ......... ....... ....... ,,,,...... ,...,., ........

Q 0 ^Crlt•bonrete (CO,) ........... ......
^]804

....,....... ^
r'8^ v0

.,.. 9..........
81 0

....
.ô9

.... ,,,
^.8

Bicarbonate (11C003) ..,....... . ........ ....... ....,., .... ........... ..., . .......

20.5 21.3 20.2 18.8
Sutplla.to 004) ........ .,. ........

6' 6
..,.,......,

15.7
.. ......,,

16.6
....,,.,.,,

10.4
Chloride (Cl) .i .. .. . . .

^:O
. ... . .. . . . .. .

^ 1

. . . . . ... . . . ... . .
0.1

....... . . . ..
0.0 .

Fluoride (^) ....,...... p .. . . . .
0 2

....... •. . . .. . . . . .
'

. . ... .
. . . . .. . . . . .' 0.02. . . . . .PW04) .........,. . ....... .............. ...........,.., .,..,,.......

Nitrate (NO3) .,......,.. ...Q•.^r ....... ........ 0.1 ....... ..... 00] .,....... ...... 0.6 .......
Silica (l'if02) ,.,,.,,.... ....... .........2•.Q ....... ...... 1Ya.......... ....... 4.0........

kaul of coneltatnentn . . . . . . . . . . . . . . . . . . . . . . . . .1,^ ^ . . . . . . . . . . . X^0. 6 . . . . . . . . , . . . . . .^^:^ . . . . . .
°Q m8 •(iz.turatinr.i 1nW', at teet 1;©mp®rnture . . . . . . .

8•9 .

. .. . , .. . . . . . . .
9 s0

. . . . .
^ 8 ^8

........
^.^

F.7clLb111C.f iladc^»^ at test tempertnture
. .. . . .414

. . . .

.. . . . . . .

. . .
13.7n^noci^nitt ,.. ........ ...... .,......,. •e .......... ......... ................. ...................

Bo ron V ..,j
". V,.. . . . . . . . . . . ., . .,., . . . . . . . . . . . . . . . . . , . . . . .

^ error .............................+9.1...,.......... °0...8........,....0.,...,...,....,, ^0.2........
..............................................................................................................
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TABLE 1 (Gonted) 

Station No. 3 - Nelson River near Amery P  Man. .  

• Laboratory number 	  
Date of sampling 	 '04

1023 	 1448 	 1529  
D 	 .  5j58 	Mar, 9j59 	4U.1/A9 	  
Storage Period (days) 	 10:28 	 p4 :g9 	 3,2:?9 	 
Temp. at sampling (°C)  	. 	 ... 	 . 

'romp. nt testing (°C) 	. 	 . 26.5 	 24 1.4 	 21.9  
Çievel 	. 	, 
	19w 	very low 	 -  

, 	 508 Oxygen consumed (KMn0,1)  	.. 	58 	 5.6  
Clem. oxygen demand (C.O.D.) 	. 	 
Carbon dioxide (CO 3), calculated 	 1.2 	 2 	. 	 2  

pH 	 8.2 	 8.0 	 8.0  
• • Colour (Hazen units) 	 15 	 15 	 15  

Turbidity  	' 	15 . 	 7 	 . 	5 	.. 	. 

Alkalinity as 	f-Phenolph 	 O • 	 0 	 0thalein 	, 	. 

	

CaCO 3 	L..ToLo.1  	. 	109 ,. 	 119 	 117 	• 	  

	

14.2 	 3.8 	 15.0 Bunn. matter, 	clried at 105 °C. 
'14.2  't

" 	 , ignited at 650'"C. 
216.  lien.  on eyap,,dried at 105°C. 	 23.7 _ - 	 240 

 t' 	" 	 171 • 	 180 	 192  " , ignited  ai  550°C. 

Conductance, micromhos  et  25°C. 	
346 	 393.5 	 381.7

■ 	 • 	. 

130 • 7d,..rdness as f Total  	 144. 	 140 	--  
05003 	1,. Non -carbonate . 	 20.5 	 25.1 	 23.0  

Calcium 	(Ca)  	• 	31.0 	 33.7 	 33.3 	-  
magnesium 	(Mg) 	 12..7 	 14,6  
Strontium , 	(Sr) 	  
Sodium 	(Na)  	• 	20.0 	 24.0 	?Aq7 	 
Potassium 	(K) 	 , 	. g.4 	 ga 	 • 	gd 	 
Lithium 	(L1)  	, 	0.05 	 .. 

Iron (Fo) 	Total 	 0040 	 0.59 	 • 0.28  
Dissolved 	 0.06 	 • 	Trace . 	 ■ 	 04 	

. 

Aluminum 	(Al)  	,  0.06 	 0,02 	 • 0.0  
0.0 Manganese 	(Mu) 	 0.0 	 0.0 .  

Copper 	, (Cu) . 	 0.0 	 0.0 	 0.0  
0 	 0.00 	 0. 	 . Zinc 	.... (Zn) 	 0. 	

. 
Lead 	„ (Pb) 	 
ilmmonla 	(Nri,$)  	. 	0 ,1 	 Q 	 0.05  

Carbonate 	(003) 	 0 	 0.0 	 0.0  

	

133. 	 • Bicarbonate 	•(ICO3) 	 1.45 	 142,
. 

	

27,7 	 36.8 	 34.2 
Sulphate 	• (SO4) 	  
Chloride 	(Cl) 	- 	 25.9 	 31.0 • 	 ' 	28 0 7  

Fluoride 	(P) 	 0.2 	 0.0 	 0.0  
Phosphate 	(PO4)  	, 	0.3 	

. 	Trace 	 0.0  

Nitrate 	(N0s) 	, 	. 	0,4 	Trace 	 0.1 '  
Silica 	. 	(SiDx) 	 • 	 3.5 	 2.9 	 02,6 	.  

190 	 217 	.' 	 208. 
5um of constituents  	 ■ . 	

+0.1 	+0.1 +0.3 Saturation index at test temperature 
"•/.6 	 9 	 708 Mabiltty index  a1; tout  temperature 	 7•  

% sodium 	 . 	• 	24.6 	 26.1 	 25.6  

lieron 
% error • 
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TABLE I (Cont°d)

Station No. 4 - Nelson River at the Kelsey Power Project, Man.

Labnra.tnrSnumbor,,,._--- - ,,.,...,,,,. Wp ............... A596 ,.
Data of sampling ............... 5^.44a ,2M9 ............... . AmP.Q,l0.9 ................... ITMe.
Htoratteperiod(rlcr,9s) ...,....... ...... ............ .....^^i^i^. ..,.,..,.,,.,...,......1^:2^

'xomp.atnampl.ing(°C) ..,.. .,.. ,,.... Qa.O. ................... ......1A ,6`7. ,,..,,..,..,,,,.,.,.,.

Temp. attestin(S(°C) ............ .. ,.230ki ............... .. .. .....224... P4 ,..,,........................

ï,evel ...,,..... ,,,,,,,,,,,,,,,, .,.,,,..,,,.,

OxSgennnnnumoct(ICnOn) ,,. .,. ^605^^ .............. ......F^1`^... .......,..,.,,,,,.,...,.6.9.,,..,

Cltr.m. osyNmn dcmta.nrl(C.a.D.) .. .. ,.. ...... . ...............

^ q

....

A

,.,.,................

A 1PCarbon dioxidn Calcul£ited . P. ................ ...... . ...... .....
^....._.

,,,.,,............. ,..........
Of . , . -, . . . . , , . ;_^.:-..._._ ; --

--_._...Q ^ . 2 r . . . . . I . . I . . I^_
$

99. . - . . . . . . . . . . . . . . . . . . . . . . ... ^4 p. .

Colour(Ifiazenutdts) ......... ,. ...... ................ ..... ^A . .... ....................... P .. ,...,

Turbidity ..................... ^ .. ......,........... ......^ , ., ........,...,,..........

Oa0 Oa0 0
Alkalinity as Phennipl►thalef.n

(

,
i^g ^1"^ ^35^2rotal ......,.cacc^, ...................... .,..... .. ....,.......... ,....,........

stteu. tnatter, dr.ieci at 1.0S°C.
°

5°:5 . ..^. , .. . . .^
049

, .13"2. .., ...13. .. .. .2
7. 1

. . . ... . .. .. . . . . ... . . . . 10.6
.®„ 0 0 11tnited at 550 C. . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . 1 .1 -111

260 241 177
ites. on evap.,dri.ed at 105°C. . . .

°

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

205

. . . .. . .
192

. . . . , . .. , . . , . . . . . . . , , . . , , . , .
1310 1 ibnited at 550 C. . . , . . . . . . .., , . . . . . , . . .. . . . . . . . ... . . . . . . . . . .

Conductance, mi.cromhog at 26°C. . , 403 . . .. . . .. . . .. . .. .. .. . . . : . . .?92.. . . . . .... . . . ... . .. . . ..'.277.... ........

^^ ^ 148 144 ,^09.lzardnnr^s as r'otal : ,
[ 27 p 6 19 ^ 0NonNon ••carbonnte . . .CaCO3 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . .

Calcium (Ca) ............ 3^"3 33.0 ... ..................... 25t1.....
15 2 15.1 10.1.Magnesium (Mt;) . . .. , . . . . . . . e . . . . . . . . . . . . . . . . . . .. . . . . , .. . . . . . . . . . .. . . ... . . . .. . . . . . . . . . .. .

Strontium (Sr) .......... .. , .. .................. .... : . .
25t"0

..,................... . .. ....

e1G4PI ... .;sodium (Na) ............ ..................
82

..... ..

^f0

.............,.........
440 .. ..Potassium (K) 0 . . . .. . . . .. . . .. . . ... . .. . . ... . ...... ..... , . . .. , . . . . .. .. .

iaithinrn (FJ ) ............ ........................ ............. ..................................

08O ^ Ooo3 0.03
dron (.P'e) Total . . . .. . . . . . q .. . .. . . . . . . . ... . .. 6'.0y .. . . . .

^ ^^.0
.. ,. . . .... . . .. . . . ..... . . ..

.. 0•"02
1.?.1^;;ol'V(:d ....,... ......0. I...0 ................... .......^s0.. . ...,....................... .

^
•0

luminum (Al) ............./.^ .... ..................

0

..... .
0O

...................... ,..
0"0

Mnne' atnme (lvln) ............ ...... ..........
0o0

....... o
Co0

...........................
C.OCopper . (01) ............ ......................

OpO
.....

0eo5
. ...........................

Q^^Zinc (7n) ............ ................... ........ ...... ...................

Lead ..(l^b) ............ ..................
0.0

..... .
0 0

....,.................. ....
Q e0

Ammonia (NH3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . , . . . . , . , . . . . . . . . . . . . .

0.^ 0"0 0Carbonate (CO,) ...................
146

.....
].42

...........,.........,......
J 0^

Bicarbonate (z^ICO,) . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
36"1

. . . .
37a8

. .. .
2408

t^ulphato • (1904) ........... ... .32.^2 ....................... 3I^$ .
....... , ............. ^^^^ ....

Chloride (Cl) ........... ..... ........................ .... .
d Q O0

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

.....Qr;
Flttorido (F) ...........

'

a ....... .........

Tb"af3p

I . ........

Qr0

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

.. POP, ....oA) ...........Phosphate (T

O

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

Q Q

........

Q A

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

. . . . . . . . . . . . . .Q v 0 . . . . .s) . . . . . . . . . . ,Nitrate (N
sllica (Sfos) ...........

. . . . . , . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . ,y
....... 3a9 ........ ...... ............$19 .......... ......... .. ...7..,3......

222 219 151
. . . . . . . . . . . .yunt n% cnntttituenta . . . . . . . . . . . . . . . . . . . . . . . . . .

1*0•+0 `3

. . . .. . . . . . . . . . . . . . . . . .. . . . .
-0.4

f3.eturation inde:, at test teraperature . . . . . . . . . . . . . . . . .. . . .
.^4

.. . . . . . .
?A

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

. . . . .t;tnbaLit:3 iauloa, at tsvt temperature . . . . . . . . . . . . . .. .
826

.. . . . .
26.8

. . . . . . . . . . . . . . . . . . . . .
25.6......... .....° nodiuu ........,... ..................,q ........ ..............

Boron
' +*0.41........................ +].00 .....% error............................. .. lp^....................................................... ......,

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



s. SA 0.1.1. 
+1.5 *2.6 70.4 +1.1 
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TABLE 1 (0ont'd) 	• 

Station No. 57 Churchill River near Churchill, 
;. .. , 	.•- 	 . 	• •-• - •.------ • 	 •.• 	• 	- • 

Laboratory number 	 M-782 	• 	 1021 	. 	1399 	' 	, 	1673 
Date of sampling  	June 24/58 	

t Sept. 25/58 	Feb. 20/50b 	rune WO 
Storage period (daYa)  	„g9A9 	 13:39 	10:19 	 ii :20 .  

Temp. at sampling (°C)  	• 6 6 	
«. 	 000 	 Ire 

Temp. nt testing CC) 	•. 	
'25.0 	 25.8 	27 9 9 	 25.1  

	

Low 	 9 ft  Gin 	11 ft  

	

. 	. 	 7.8 Oxygen consumed (Ktiln04) 	 9.3 	 93 	 568•  
Chem. oxyges demand (C.O.D.) 	. , 	4 

. 5.8 	 • 	1.8 	 13  Carbon dioxide (CO2 ), calculated 	 4 

pH 	 . 	9.3 	 7 0 7 	 705 	 - 	• 7 0 3 
•  Colour  (Hases  units) 	 •20 	 35 	 15 	 50•  

Turbidity  	• let 	 1. r>  te'r 	t• 
	 • 	• 	 • 	 ?-5  - 	  

' Alkalinity  as 	r-Phenolpbthalein 	0 	 0 	 0.0 	 0•  

	

CaCO3 	L-Tetal • 	. 	58 • 6 	 49.9 	52.3 	 48.3  

. 	 .. Sum matter, dried nt' 105°C. 	 3.2 	 30,4  

	

°C. 	 
" 	." 	, Ignited at 550°C. 	 16,0 	 3.2 	 ft 	 22.5  

!tee. on evap.,driod at 5.05°C.  	96,4 , 	 87,6 	76.4 ' 	 84.4 
t* 	P , 	 " , ignited at 1350°C. 	 62.4 	 59.2 	36,4 	• 	

43,2  

	

- 	 . Conductance, m 	 121.6 	 107 •.7 	118.5  	103,9icromhos at 215°C. 	4 	 , 

Hardamis as f Total 	• •• 	 55.3 	' 	51.4 	53.5 	• 	- 	50,5 
C an°, 	- 	i Non-carbonate . 	 0.0 	 1.5 	 1.2 	 22  

Calcium 	(Ca)  	, 	14.6 	 13.2 	13.2 	 13.3  
Magnesium 	(Mg)  	• , 	4.6 	 4.5 	• 	5.0 	. 	4,2  
Strontium  , 	(Sr) 	.. 	   
Sodium 	(Na) •  	• ,.. 3.2 	 2.5 	: 	3.3 	 . 2.2  
Potassium 	(K)  	, 1.2 	 0.9 	 1.4 • 	 0.9  
Lithium 	(Li)  	•, 0.1 	 0.05 	. 	.... 	 .. 

iron (Fe) 	Total  	1,2 	 0.10 	0.02  

Dissolved 	 Trace' 	 . 	0.02 	00O2 	. 	 • 0.00 
Ahuninum 	(Al) 	 9.03 	 0.b 	"b.0 	 MO- 
Mangandse 	(Mn) • 	 9.0 	. 	0.0 	 0,0 	 o eo  
Copper 	, (Ca.) : 	. 0.4) 1 	 0.9 	.9.0 	 ;;TraCe  
Zinc 	. ... (Zn) 	 9,05 	 0.0 	 0.3. 	 0.1  
Lead 	. • (Pb) 	 6,6 	 - 	 .3 

Ammonia 	(NH3)•  	' 	. 0,05 	 0.05 	0.05 	 0.1• 

Carbonate 	(CO3) 	- 	
0 	 0 	 . 	0 	. 	 0 

 
Bicarbonate 	(HCO3) 	 714 	 608 	 3.8

.  

	

. . 	 6 	• 	58 6 g  , 
3.5 	 3.2 	• 	4.6 	 '3.4  Sulphate 	• (SO4) 	 

Chloride 	(Cl) 	 1.7 	 1.9 	 1.'6 	. 	47  
Fluoride • 	(P) 	• 	. 	.... . 	 04 	 0 0 2 	 0.0' 	• 	Q.Ct ... 
Phouphato 	(PO4)  	• I 

 0.1 	 0 ,7  ' 	 0.0 	 0.04.. 
Nitrate • 	(N04) 	• 	 0..4 	 0..2 	  
Silica 	. 	( 3i0 )  	.• .2.1'4 	• 	 1.9 	 3.5 	. 	

lt 6  

Sum of constituent's 	• 	 67.0 ' 	 5806 . 	64.3 	 56.4  
..... 	 ....1.3  Saturation index at test temperature 	12 	 ..0.8 	 ....1.0 

 

, Stability index at test temperature 	97 	 9.3 	 9.5 	 ' 	9,9 
 

10.7 	-. % socliwn  	. 	 9.3 	11.5 	 8,6, 
Boron 
% error. 



01•I■ 0.05 
0 +1. +1.9 +0.5 
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TABLE 1 (Cont'd) 
Station No. 6 - Fraser River at Mission City, B.C. 

Laboratory number 	 M-803 	 1022 	 1397 	. 	1621  
Date of samplin g  	July  1/58 	Oct. 1/58 	Feb. 12/59 	Tune  12/59  
Storage period (dan) 	 22:35 	7:33 	18:27 	 3:20  
Temp. at sampling ( hC) 	 

	

25.0 	25.7 	 29.0 	 28.1  Temp. at testing CC) 	 
level 	 ' 	202 ft 	 _ 	 4.20' 	15.30'  

2. Oxygen consumed (I(Mn0A) 	 3.6 	 4.0 	 1 	 4.3  

Chem. oxygen demand (C.O.D.) 	. 	  

Carbon cric.ixitio (Co,), calculated 	2.0 	 1.6 	 2 	 2  

PH 	 7.6 	 7.8 	 7.7 	 -7.6  
Colour (Hazen units) 	 10 	 25 	 10 	 30  
'farbidity 	 40 	 • 	s 	 

• 0 	' 
 Alkalinity as 	. r-Phonolplithalei 	 0 	 0.0 

n 	. 	 . 	0 

	

en(...•'(), 	i,-Total  	. 	41.9 	51.2 	 50.6 	 40.4  

Bust). matter, 	d ri ed at 105°C. 	 82.7 	128 	 12.7 	 67.2  
Y1 	 09 'nged  ai 550°C. 	 80.8 	125 	• 	 8.7 	 2.4  

1  
	

•
ti,.  

nes. on evap.,dried 	
76.4 	 77.6 	 80.0 	 69.2 

at 105°C. 	. 	. 	  

• " 	" , ignited  ai 550°C 	 64.8 	 65.6 	 48.0 	 50.4  
94.9 Conductance, ralcrombos at 25°C. 	 111.3 	• 	128.6 	 95.2 

	, 

	

44 0 5 	56.5-- 	58.0 	 -44.7  
hardness  as f Total 	  

	

CRC°, 	- 	1.. Non -carbonate 	 2.6 	 5.3 	 7.4 	 4.3  

Calcium 	(Ca) 	 13.7 	 16.4 	 16.5 	 13.8  

Magnesium 	(Mg) 	 2.5 	 3.8 	 .4.1 	 2,8  
Strontium 	(Sr) 	. . 	  

Sodium 	(Na.) .  • 	1.2 	 1.3 	 1.19 	 1,2  , 

	

, 	 QA 	 Potassium 	(K)  	. 	0.7 	 0.6 	 07  
LIthinni 	(Li)  	, 	0 •05  

[run (Fe) 	Total 	 3.6 	 2.8 	 01P8 	0.58 	 

..1.-Aeotvpd  	0.08 	 0.12 	 0‘9? 	 me 	 
.A.huninam 	(Al) 	 • ,0 • 0 	 0.07 	 005  	4,05  

	

 	.0 	 0.0 	
. 

mcse 	(Mn)  	 'Trao 	 9.0  meng 	 0  

Copper 	. (Ca) . 	 0.0 	
. 	

0.0 	 01,0 	 0.0  

Zinc 	... (Zn) 	 , 0.0 	 0.05 	 0145 	 9.Q  
Lead 	„ (Pb) 	 0 .0  

Ammonia 	(1,11113)  	. 	0.05 	 0.05 	 0.0 	 -  

	

0 	 0 	 0 	 0  
Carbonate 	(CO3) 	

51 1 	62.4 	 61.7 	 49.2  
Bicarbonate 	(H.C.'03) 	 

	

6.2 	 7:2 	 9.1 	 5.7 
Sulphate 	- (504) 	 . 	.. 	  

Chloride 	(Cl) 	 0.4 	 0.5 	. 	0.6 ' 	 0.8  

Fluoride 	(F) 	 0.1 	 0.1 	 0.0 	 0.0  

Phosphate 	(PO4)  	,. 	0.1 • 	0.3 	 0.0 	 0.03  

Nitrate 	(NO3)  	. 	0.1 	 0.2 	 0.3 	 0.0  

Silice, 	' 	(lii.02) 	 4.7 	 4.0 	 6.1 	 4.4  

Sum of constituents  	....55.0 	65.4 	 69.8 	' 	53.3  

Saturation index at test temperature 	.4.0 	 ..0.6 	 ..0.7 	 .4.0  
9 eab1ii.t7 ipcin nt test tcimperature 	.6 	 9.0 	 9.1 	 9.6  

% sodium 	
5.4 	 4.6 	 6.5 	 5,e 	 

Boron . 
%.grrekr 
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TABLE J. (Contvd)

Station No. 7 Mackenzie River near Arctic Red River, N.W.T.

- , ...... . ...........^ Tï ::,-,-. ^:_ - ---_... ....--- --,.... __ .... _,. _._-

LnboratorY number . . . . . . . . . . . . .
-------------

.bIM$5.4. . . . . . . . . . . . . . . . . . . . . . .1024. . . . , . . . . . . . .. . . . . i..1628 .. . . . . , , . .

Date of eamitling . . . . . . . . . . . . . . . JuJ.y. .2.4/58 .. . . . . . . . . . . . . .Qct,.. 2/58 . . . . . . . . . . . .. . .June, 9/5.9 . . . . . . ,

5torage period (days) . . . . . . . . . . . . , . . .29..40 . . . . . . . . . 1. . . . 1. 1. . . . .13 .3a. . . . . . . . . . . . . . . . . . . . . , , . . . . .. 3-5'P,3

° ....C) ....... ..J'emp. at uamoling(

°

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

.. ............ . ....q^6?6M

.. .

. PA ®9 .... . .. .C) .. . . . . . , .Town °t testing ( . ... .. . .. . . .. . . . .. ... . . . . .. ... . ..
b ighLevel .......... : ...... .....,......................,....... ..........

DxYgeu connumed (IC!lfnUA) . . . . S.n^J . . . . . . . . . . . . . . . . . . . . . . . : 5.2. . . . . . . . . . . . . . . . . . . . . . . . ga ^ . . , , . . . .

Cbetn. oxyGeticietua.utl(C.U.D.) . . ...................................... .... ............... . ..........

^Carbon di.oxi.de (CO2), calculated . t^R4 ....... ......... .......... ............ . ... ..........

--------------------'----
-- 7 . ff 8 .05 : . ..

15
59 . . .

Colour (Fl n7.eta u?ti.tA) . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ^
1!Jo9 .

. .. . . . . .

.......,g^?Turbidity ................. .......................,............................... ....

Alhalln-tty Fis `-Phenolpitthalein .. , .94 ^ ....
g^ 76.8 ..

Cat^Qz )3 '1.'ntai ....... . .. ................................. ... .............

t3ut:11t. nnriltnr, trir;d at 10li°C. 21q6 ................-.... ^OsO . ............... ..... ^ ^!2 ..........

° . ... . . . .. .3g40^20 . ^:4 . . . .:. .. .r,. .. .at r• io . ... . .. . . . .. .. . . . .. . . . . . .. . . . ... ..^
175 170.8 ln0 r,8

Ren. on.evap.,drlerl at.l05°C. ... ... ...................... ...................
148.8152

.
0144 ,WPP.ig:?it;eti. at 560°C. . . . . . . . . . . . . .

-
.. . . . . . . .. .......

3•0 '
Conductanao,rn)cromhon 7.F)C. ..... ...

^^

.

10 1C53
. . .an a.otnl .. . .

^

. . . . . .. . . . . . . . . . . . :
29 e 3 . 26.0 . . . . . . . .Non -carbonate , . .t:,avU, . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . .

Calcium ( Ca) ..... ........ .............. ...... ... 32it9..................... .. 2i9t.^^.. ... ....

(Png)i . . . . . . . . . . . . . . . . . . .^ e,^ . . . . . . . . . . , . . . . . . . . T PA . . . . . . . ..1^ •3. . . . . . . . . . . .PAatrnor? .um . . . . .. . . . . . .

Strontium (Sr) .......... ..... ............................. .7.7 " ...... ...,......
.

... ........

61otlium (PTn.) ............ .......... ......i. ^. ......
. , .,.6•1 ....................... .OQ8....

... . ........0 e9
Potansium (Ÿw) .................. ..........................

0.10.1

.

........ .
Lithium (I-,i.) ............ ............... ........................... .......

0.3....2.3. 5..... ..05
Iron (FO) Total . . . . . . . . . . . . ............. .

02Qi„c;olved17 o
3

. . . . . . . . . . . . . . . .
00 . 5 ....0 0 .......Q•

lamin;am (.1) .. .........tA

.

.. ...........................
O 0w ......^^

.. 9!0.......
ÎeIl[;'?.n G.'iP. ( l.'!li])l^'

............... ...............4

. . . . . . . . . .Q 0 0- 0 . . .Cra4e. . . . . . .
Coltper . (r.u) ...... . .., .... . . . .... . .. . . . . .... . ...

0. ......0^
Oo0.... .

Ginc ...(7n) ............ ......................... .... .......t

Lead .. (Pb) ............. .................. ^Q to.. . ............... .. ..... ..... .....

O A

..... ^.ei........

Ammonia (1.II............ ....................r^035 ....................... .... .. ........

Q.0 0.o 0.0 ... ....Carbonate .....,.....W03) ....................110.0...................
11a .6 . .. ..

.
930.. . . .. .. ..6Bicarbonate (HCO3) .. . .. .. . . . .. . . . . . ... ... . . . . .. .... . . . .... ... ..

4 0'23,28.^ 31. •
Oulphato • (soa) ........... .................... .10.Q......... .........

08

....6. ".6 ........
..

Chloride (Cl) .k......... . '2............................................ 6-........ ..... U.0.6 .....

Fluoride M ...........
s.... ^^3 ........................ .. 0.1 ....^ . 0^1 . ...

Piroaphate W04) ........... 0•1 .......................^.r2.................... ,..........0.0.

Nitrate (NO3) . . . . . . . . . . .Nitrate .. .. . Q PA . . . . . . . . . . . . . . ... . . . . . . .2. . . . . . . . .. . . . .. . .
3

. . . . 32. . . . . . . .

Silica ........... ...............................4a0 ........................ .. ........

146 5 .2 122 .....
Oum of constituenta .. .. . .. ..... . . . . . .... . . . ... ... .. .^0.1....... ... ... ..... . .

0.2
. .... 0.4 ..

. .. . .. ...
t3aturation index at test temperature 8. . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . .. . . .7, ... ^ .. .

8.5
f:)tabi.l.tt:7 Index .it tar^t tomporature

.
.... . 8.2

12 4 9.6... .... . . . ... . ....... ..... . .... ...g?9 ..... . ..
ryo notiiu;tt .. .... .. .. .. .. .. . . .. ... .

01'oLl. --
-- 0.0 Qa1

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

^ .^rror .. . ...... .... . . . . .... . ... . .. . -OoS.. .. . . . ... . . ..... . ..... ^0•2 . ...... . . . ... ...... . .. ^2.2....... .

s

..............................................................................................
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TABLE 1 (("encl 9 d) 
Station Na. 8 - Mackenzie River Delta. N.W 

	

Husky 	• 	West 	East 
Peel River 	Channel I 	Channel 	Channel 

- 	 

LaboratorY number 	 ;492e 	M.,939 	- M.,944 	14...945 	. 	14.421.  
Date of sampling  	JUDj,18/5S„Ang...2/58_,Sept..1/58 .Sept...4/58 .Aug....1/58.. 

.1 :76 	46:66 	17;57 	15Ave 	4$,:,,..  Storage period (days) 	 
Temp. nt sampling (°C) 	 15.0 	10.0 	 7ei 	e.7  
Temp. at testing CC) 	• 	 24.8 	25.4 	254. 	W...5, 	......  
lei 	

, 
, _ 	 • 	

- 	 _ 	 - 
Oxygen consumed (Klin04)  	' 	 • 	

- 
 

Chem. oxygen demand (C.O.D.) 	' 
C2.arbort dioxide (002 ), calculated . 	...?•5 	 400 	2,3 	3.S 	2.2 	 

pH 	 7.9 	7.6 	 7.9 	747 	- 7.9 

Colour (Hann units) 	 25 	 50 	 Q0 	A5 	15  
Turbidity  	28Q, 	1,500 	325 	. 	220. 	„ .120 	 

Alkalinity as 	f-Phenolphthalein 	0.0 	0.0 	 0.0 	0.0 	0.0  

	

CaCO3 	Ifrotal  	3.00, ' 	83.2 	94,4 	97,5 	89.8  

Susp.  malter,  dried at 105 °C. 	243 	4227' 	 237    165 	128 .  
223 	 -  " 	" 	„ignited at 650 °C. 	... 	 1,130 	 206 	142 	115  ... 

"- Res. on evap.,dried at 105°C. 	1.90  , 	254 	 241 	199 	172  	 
1 , ignited. at 550°C. 	39 	184 	 178 	167 	141 	
2 	 . 	. 	 . Conductance, micromhon at 25°C. 	.97 .8 	319.1 	2802 	290.5 	261.3 	

Hardness as f Total 	' 	 150 	 152 	 140 	145 	118. 	'  
0n003 	- 	L Non-carbonate . 	49.8 	68.8 	 45.6 	47.5 	28.3  

Calcium 	(Ca)  	40.3 	41.3 	37.5 	39 	34  

Magnesium 	(Mg) 	 124.0 	11.9 	11.3 	11.6 	8.1  
Strontium 	(Sr) 	 •  

Sodium 	(Ne.)  	4e].  .. 4. 	 5.0 	 3.5 	4.0 	761  

Potassium 	(K) 	 .1.0 	 1.0 	 0,6 	0.6 • 	1.0  

Lithium 	(Li)  	, 

Iron (Fe) 	Total 	 10..5 	47,8 	12.9 	1.1 	5.2  

Dissolved 	 0.14 	0.13 . 	0.08 	0.05 	0.03  

Aluminum 	(Al) 	 0.0 	0.0 	 0.0 	0.0 	0.04  

M  anganese 	(Mo) 	 0.0 	. 0.0 	 0.0 	0.0 	'0.0  

• 	 0.0 
CoPeer 	,(Cu)  . 	 .0.0 	'0.0 	 0.0 0.0  

Zinc 	,.. (Zn) 	 0.0 	 0.0 	 0.0 	0.0 	0.0  

Land 	.. (Pb) 	 
Ammonia 	(1,1H3) 	  

Carbonate 	(003) 	 0.0 	0.0 	 0.0 	0.0 	0.0  
1h 	101 	 115 . 	119 	110  Bicarbonate 	(HCO 3) 	 

Sulphate 	• (SO4) 	
46.4 	69.7 	43.3 	50.5 	292 

Chloride 	(Cl) 	 2.5 	1.9 	. 	2.9 	' 	2.1 	8.3  

Fluoride 	(P) 	 0.1 	0.0 	 0.0 	0.0 	0.1  

Phosphate 	(PO4) 	 
Nitrate 	(NO3) 	 0.2 	 0.2 	 0.4 	0.4 	0.2  

sine a 	• 	(£4102)  	.PP5 	4.4 	 4.2 	3.6 	5.2  

172 	186 	161  - 	170 	147.  
Pain of constituents 	  

+Oa  Saturation index at test tetnperature 	, 	 .•0.3 	 0.0 	-.0.2 	Ô.o 
7. Stability index nt test temperature 	

47 	8.2 	 7.9 	8.1 	7,9 
 

% nodinna 	. 	
5.6 	 6.6 	5.1 	5.6 	11,4  

Boron 	  
% error 	 +2.6 	+1,8 	+1.6 	+0.4 	+1 .1  
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.r.C.ADLE 2 

tbftparison of Analytical Results Obtained by Department of Minns 

and Technical Surveys, Ottawa anlby U.S. Geological Survey, Washington, D.C. 

Station No. 1 - St. Lawrence River at Levis, P.Q. 

Laboratory number 	 M-891 	 USGS 54774 	.  

Date of sampling 	 September.3 	1958  

Storage period (days) 	 
Temp. at sampling (°C) 	 
Temp. at testing ( °C) 	- 	 . 	  
Appearance, odour,  etc. 	. 	 . 

 Oxygen consumed (10;in04)  	. 	, f 	, 	 , 	  
Chois.  oxygen demand (C.O.D.) 	. 	 
Carbon dimdde (CO,),  calculated 	. 	4.0 	 2.7  

pH 	 7.5 	 7.7  

Colour (Hazen units) 	 J. 	 7  
. 

Turbidity 	  

AlknlinitY as 	rphenolpbthalein 	 . 	. 

	

CaCO, 	1,-Tota1  	; .. 	66.7 	 70 	-  

Su a ).  ,natter, 	dried  al 10.5°C. 	 . 	 . 

ignited at 650°C. 	' 	  

Po 'n• on eY- aP.,driod at 105°C. 	 156. 	 149 
 

•• 	•• 	•• , ignited ut 	50°C. 	 113 . 	 129  

Conductance, micromhos at 215 °C. 	. 	231.9 	 238 	 , 

Hardness us J-Total 	 95.6 	 . 	97  

	

Cue°, 	t. Non 	 28.9 	 27 -carbonate . 

Calcium 	(Ca)  	, 	28.1 	 29'  

magn esium 	(Mg) 	 6.2 	 • 	6.0'  

Strontium 	(Sr) 	 0 . 19  

 Sodium 	 , 	7.4 	 8.0  

Potassium 	((isi(i )a)   « : 	.   14 	 1:1  

Lithium 	(Li)  	„ 	0.1 	 0.0  

iron (Fe) 	Total 	 1.2- 	 0.52 

D.I.otved 	 0.02 	• 	0.02 	• 	'  

Aluminate 	' (Al)  	. 	0 • 07 	 0.1  

bluer-mimic 	(Mo) 	 0.0 	: 	 0:01  

Copper 	, (Ca) . 	 0.0 	 • 	0.0  

Zinc 	. , . (Zn)  	. 	0.0 	 0.0  

Lead 	.. (Pb) . 	 0.0 	
. 

Ammonia 	(NH3) 	 0.05  

Carbonate 	(CO,) 	 0 . 	 0  

Bicarbonate 	(I1CO3) 	 81.3 	 85  

Sulphate 	• (604)  	
21.3 	 20 

Chloride 	(Cl) 	 16.9 	 . 	 17 	'  

Fluoride 	(F) 	 0.1 	 0.0  

Phosphate 	(PO4) 	 0.5 	 0.0  

Nitrate 	(NO3) 	 0.2 	 0;4•

Silica 	
• 	(SUM   	1, 9 S  	1r 6  

Sum of constituents 	 123 	 125  

Saturation index at test temperature 	. 	 

StablittY index e test temperature 	. 	 
% sodium   . 

. 
Chromium 	  
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TABLE 2 (Cont'd) 

Station No. 2 - St. Lawrence River at Quebec, P.Q. 
• M-889 	 --•-. •USGS 54715 .  Laboratory number  	 ... 

Date of sampling  	'•" 	
Aueust 25, 1958  

Storage period (clays) 	 
Temp. at sampling (°C) 	 
Temp. at tenting ( CC) 	. 	 '.. .. 	  

Appearance, odour, etc. 	 . 	  

Oxygen consumed (Klin04)  	... 	 • 
Chem. oxygen demand (C.O.D.) 	  

Ca m -bon dioxide (003), calculated  	... , 	4.0 	 ?q7  

pH 	  

Colour  (liane» 	 7azen units)  	. ' 	 . Turbidity 	  

•Alliallnity as 	r-Phenelphthalein 
CaCO, 	i,-Toial  	..... 	65.7 	 69  

Susp. matter, 	dried  al  105°C. 	. 

Ignited at 550°C.  	. 	, 	 

Re.  on eirap.,driod at 105°C. 	... 	.. . 	155 	 141  

" , ignited at 550°C. 	... 	. 	116 	 120  
228.6 	 229 	• Conductance, micrornhos at 213 °C. 	. 

Hardness asTotal 	 . 	93.0 	 94  f 	. 
CaCO3 	 - 	 i Non -carbonate 	... 	• • 	

27.3 	 25  

Calcium 	(Ca)  	.... 	26.9 	 28  

magnesium 	(mg)  	. 	, 	6.3 	 5.8  

Strontium . 	(Sr) 	 . 	 0.14  

Sodium 	(Na)  	.... 	7.4 	 8,0  

Potassium 	(K)  	. 	1.1 	 1,1  

Lithitun 	(Li) 	 , , 	0.1 	 0.Q  

iron (Fe) 	Total 	 0,20  
ni•Isolved 	 0.02 • 	 . 	0.02  

Aluminum 	(A4  	. 	0.02 	 0.1  

Manganese 	(Mn) 	 0.0 	 0, 0 , 	  
Copper 	, (Cu) 	. 	.... 	0.0 	 - 	0,00  

Zinc 	,.. (Zn)  	... 	. 	0.0 , 	0,00  
Lead 	„ (Pb)  	 " ." 
Ammonia 	(NE3)  	.... 	  

Carbonate 	(003 ) 	  

Bicarbonate 	(HCO3) 	 80.1 	 84  
20.5 	 20 	 • 

Sulphate 	- (504) 	  

Chloride 	(Cl) 	 ... 	16.6 	 16  

Fluoride 	(le) 	 0.1 	 0.0  

Phosphate 	(PO4)  	. , . 	0.2 	 0.0  

Nitrate 	(NO3)  	.•. 	0.2 	 0.4  

Silica 	( 3103)  	••.• 	1.7 	 1.7  

• 121 	 122  sum of constituents  	..... 

Saturation index at test temperature 	.. , 	. 	  

Stability index e test temperature 	... 	  

	

. 	. 
% sodium  	.. 

Chromiffl 	  
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TABU!  2 (Cout'd) 
Station Eo. 3 - Nelson  River near Amery, Man. 

	

........1.- 	 .... 	 . 	. 	 .....,....... 	..._ 	______ 
, 

Laboratory number 	 1448 	 USGS 55365 ,  

Date of sampling  	, 	March 9,  1959  
Eitorage period (days)  	2 	 ip  
Temp. at trampling (°C)  	., . 	 
Temp. nt touting (°C) 	 
Appearance, odour, etc. 	 

Ox,ygen consumed (KMn04) 	 
Chain. oxygen donia.nd (C.O.D.) 	. 	  
Carbon dioxide (CO 2 ), calculated 	. , 	2 	 12  

• 
 ph 	 8.0 

 

Colour (Hazen units)  	.. 	 . 
Turbidity 	 .  

• 
Alkalinity as 	f-Pb01101PilthaiS1n 	 .  

	

Ca003 	1,-Total  	; 	.. 	119 	ï 	 121 	  

Huse, matter, 	dried at 105 °C. .... 	... • 
II 	If 	'ignited at 650 3C. 	... 	 •  

he's. on evap.,driecl at 105 °C. 	. 	' 	
257 	 • 	' 	258  

ignited  ut  550°C. 	„ 	180 	 205  

	

393.5 	 393 Conductance, micrornhos at WC, 	, 

hardness as f Total 	•   	14e.1 	 141 	  

ono°, 	• 	L Non -carbonate • 	 25.1 	 eQ 	  

Calcium 	(Ca)  	... 	 
ma.gnesium 	(Mg)  	. 	.. 	14...6 	 . 	iz 	' 
Strontium  . 	(Sr)   	 0.10 	  
Sodium 	(Na) .  	•br 	

24.0 	 25  
Potassium 	(K)  	, 	2.7  
Lithium 	(Li)  	, , 	 Q.0 

D'on (Fe) 	Total 	 0.59 	 0.15  

Dirrsolved   	Trace 	. 
 

Aluminum 	(A.1)  	, 	0.02 	 0.1  
, 

Manganatre 	(Mn) 	 0.0 . 	 0.00  

Copper 	,  (Cu) 	 . . 	
' 	

0.0 	 . 	0,00  

 zinc 	.. . (Zn) 	 0.0 	 0,00 , 	 ' 
Lead 	• , (Pb)  	 .. 	. 	  
Ammonia 	. (NE,) 	 '  

Carbonate 	(CO 2)  	. 	• 	0.0 	 0  
' 	: Bicarbonate 	(11CO2) 	 145. 	 147.  

	

36.8 	 34 	 . 
Sulphate 	( 604) 	 
Chloride 	(Cl) 	 . 	31.0 	 , 	 31  

Fluoride 	(P) 	 , . 	0.0 	 .0.0  

Phosphate 	(PO4)  	... 	Trace- 	 0.0  
Nitrate 	(N0)   	bac. 	 0.1  

Silica 	. 	(6102) 	 2.9 	 2.4 	.  

Mum of constituents  	. 	. 	 217., 	 ?16 	  
Onuration inrJoy, at test temperature 
Inability index nt test tempora,ture 	. 
% Eorlituu 	  

0 .01 
0.00 

Bowon 
Chromium 
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TABLE 2 (Oont'd) 

Station No. 4 ....Nelson River at the Kelsey Power Project, Man. 

... 

	

. 	 1495 	. 	USGS 55365 .  Laboratory number  	..... 
"0; 10 Date of sampling  	- 	. 	APril 	"  

Storage period (days) 	 
Temp. nt rumpling (°C) 	 
Temp. nt testing ( °C) 	, 	 .... 	  
Appearance, odour, etc.  	 . 	 .  
Oxygen consumed (KMn04)  	 . 
Chem. oxygen demand (C.O.D.)  	4 	 
Carbon dioxide (CO2 ), calculated 	.. , 	2 	 3.8  

pH 	 8,0 	 7.8  
Colour (Hazen units) 	 5 	 16  

• 	. 	' 
Turbidity 	•  

Alkalinity as 	r-Phenolplithalein 

	

ctiCO, 	1,..Total 	 117 	 122  

Suss. matter, 	dried at 105°C. 	.. 
" 	" 	, ignited at 550°C. 	.. ,  

Pee. on evap.,dried at 105°C. 	 . 	241 	272 	  

" 	" 	" , Ignited at 550°C. 	... 	•. 	1.92 	 196  	
 392  Conductance, micromhos at 25°C. 	.•..•

399.. ..• 	  

Hardness as f Total 	. 	 . • 	1« 	 141 	.  

CaCo, 	. 	1_ Non-carbonate .. 	27.6 	 19  

Calcium 	(Ca)  	4 • 0 0 	
33.0 	 35  

Magnesium 	(Mg)  	. 	154 	 • 	13  
Strontium , 	(Sr) 	 0.10  
Sodium 	(Na)  	... 	25.0 	 . 	25  

Potassium 	(K)  	• 	3.0 	 3.1  

Lithium 	(Li)  	.. 	 0.0  

iron  (Fe) 	Total  	
0.03 	 0.15  

Dinsolved 	 0.0 	' 	 0.01 	. 

Aluminum 	(Al)  	. 	• 	0.0 	 0.1  
. blangancse 	(Mn) 	 0.0 	 0.02 

 

Copper 	. (Cu) ' 	 0.0 ' 	 . 	0.01  

Zinc 	, . , (Zn)  	. 	, 	0.05 	 0.00  

Lead 	.. (Pb) . 	. 
Ammonia 	(NI12)  	. 	  

Carbonate 	(CO.) 	 0.0 	 0  
Bicarbonate 	(IICO2) 	 142 	 149  

Sulphate 	• (80.4)  	
37.8 	 35 

 
Chloride 	(Cl) 	 .. 	31.5 	 • 	 32  

Fluoride 	(Il ) 	 ... 	0.0 	 0,0  

Phosphate 	(PO4)  	•.. . 	0.0 	 0.0  

Nitrate 	(Nch) 	 04. 	 0.1  

Silica 	. 	(610g)  	2.9 	 2.2  

Sum of constituents  	.... 	 R19 	 219 	•  
Saturation index at test temperature 	. 	. 	. 	  
Stabilit;r index at test temperature 
% noclium 	 . 

1301011 
Chromiüâ 
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TABLE 2 (Cont,'d)

Station No. 5- Churchill River pear Churchill, Man.

_^
021 USGS

---
5477

Lnboratory number . . . . . . . . . . . . . . , . . . . . .. . . .
. . . . . . . . . . , . . .. , . .

Date of Isn.mplinr........... ...... . . . , . . .. .

OtornCe periorl(dayk) ........... ... ............... .................... ,..........,......... .......

Temp. at aampl.irrt;(°C) ....,.. .. ............................................ .........................

Ternp. nttertinC,(°C) - . ...... ... .......... ....... ............ .............. .... ................. .......

...
Appearance,odour. etc.......... .......... ............. . .......... . . ...........

OxYOen conuutnocl(ICPAnOj) .,.. .. ......................... ..................... .............................

dc,mcr.t.td (C.O.D.) . .Chenl. o;(3 . , . . . . . , . ^ . S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6. . . . , . , . . . . . , .

: . . . . . . .................
t"arbon dioxlrie((J'p,). calculated . .... ...... . .e.,............,..._..... .. ... .. ..

^^
^

.pll ... : 35^? :^^ ^
Colour (Hnzen u.nitrt) . . . . . . . . . , . . . . ... . .... . ....... . ....... ...... . . . .

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

'f'urbiflit,,y .... ................. ........................ ..................

AlhaLinity as f-PhenolpUthalein .............
53 ,...,...................

tC03 'J'otal . . . . . . . .Ct
................g. . . . . . . . .ÿi ..

F.Suep.!.nattor.. ttrl.eti at 100C. ... ................... ..................... .............................

^.türzltcd at650°C. ........... ................. .......... .$^........................

87.6 . .
T?en. on evrap.,flri.ed at 10 50C. .. . 5J..2 . .. .. . . . . .. . ... .. . . . .. . . . .. . . . . .71

................
l.t'rtited at 560°C. . .. ............................................... ... .

^
°

147.7 .. ' . . ' . ' ' ' . . .' ' . ••.•.C.Conducta.uce, ml.oromhora at 25 . . . . .. . . . . . . . . .. , . . .. . . . ^

'
51.4 a8 .. . . . . ..... . .. .. . .. .. . .

.... ... .....ï ota]li,>.raners ns {( .....,. . . ...,....
1 ......5

d............... . ........
CaCC, d Non--carbonate .. ........................"........

. . . . . . . . .A , .14
Calcium (Ca) . . . . . . . . . . . . . +5 . . . . . . . . . . . . . . . . . . . . .. . . . . ,

.................... . . . . . . . . . . . . . . . .. ..
rnar7toe,lrtm (NIG) ............ .... ................... .

0.0J .................
fitrontinm (Sr)

............. ...Pt?...
sotiit.tm (lTn.) ..,.........

Potas>31um (K) .............

.

..

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

......,................................ OoO^
. . . . . . . . . . . . . . . . .

^
....!o ................ 0

!Q ..................... . ..
J.^lthittrn (1-^.) . . . . . . . . . . . .

.
. . , , . . . . . . . . . .

............949
0 . 1 ......... .........

0 11-
Roll (FO) Aotel . ........... ...........................

020

;
0. . ..........q

lll,^;:olzod ........ . ...... .............................. ........
0 1.............9 , q
, e

N.tttninutu (.nl) ............. .............^ .
. . . . . . . . . . . . . .9 0 0.p0 ..... ,..:.............

>vtttnaa.ncne (Inn) . . . . . , . , . . . . . . . . . . . . . . ... . . . .. . . . . . .
............ 00....

0

.Copper .(Ctr) ........,... ..............ô:ô.............,..
..........

p l^
.^........,........Q...

zinc ...(7rt) ............ ..... ............................
.....

Lead (Pb) .............
............................1............. .........................

............
llmmonia (1ITI,) ............ .................................. ......... ..................

..... ^.......
Carbonato (CO,) ........... ... ........60. 8 .................. „ ...

. . . . . . .

5
... ................. . .

Bicarbonate (11CO9) . . . . . . . . . . . . . ... . . . . . .302 . . . ... . . . . . . . . . . . . ... 0.4
.. . .

tiulphato • (sOa) ........... .... . .......^.:^ .............. ...............
. .....•1.fi............

.........'.........
Chloride (Cl) ........... .... .........0.2...... ........... ..................

0.^ .............
Inluorido p-) ........... . O.Q ... .....................
Phosphate W04) ...........

..... ..U.4 ................ ..........
6.8 .............' .......

Nitrate (l^tOa) ............Nitrate ... ........ . ........... ................
• .....9

:^..

...... . ... ..............
tiiilca (^iO^) ........... . ........................

... .... 5.91 ...............
[sttm of con;3tittientn .. .. .. . . .... .. ... .. ..... . . .... . . .... .

4lratlon 1ndt?T. at tetit temperature . . . ... . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . r . . . . . . . . . . .

f.^tI?.bil[t:3 lSar.loa, at tE;if; fconiporekure . . .. . . . . . .. . . . . . . .. . . . . .. . . . . . .. . . . . .. . . . ... . . . ... . . ..
. . . ... . . . . .. ... . . .

`I^t;ocitu„^ ,........... ......
-

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

^^

CYlY'ot(i^ulTl :.........................................................................xt Y:':....................
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TABLE 2 (Cont'd) 

Station No. 6 Fraser River at Mission City, B.C. 

--- 	 . 	1022 	 • 	• - • 	USGS  54773  Laboratory number  	.. f 	  

Date of sampling  	.. 	. 	October 1, 	1 •5A  
Storage period (days) 	 
'remp. nt sampling (°C) 	 

Temp. nt testing ( °C) 	  

APPearance, odour, otc. 	 
• 	  

Oxygen consumed (K1Y11104) 	 
Chem. o:(3•gen demand (C.O.D.)     	

1.6  Carbon dioxide (C01 ), calculated . 	.. , 	 2.0 	

PH 	 7.8 	 7.7  
Colour (Ha gen units) 	 25 	 3

: 	 
Turbidity 	 .  

AllualintLY as 	r-Ph.enelphthalein 	 .  

	

Ca.00 d 	),••Total 	 . 	5102 	 52  

Bust). !natter, 	dried 11,1; 105 °C. 	 . 
,, 	" 	,ignitod at 550°C. 	 . 	, 	 

P.es. on evap„dried at 105°C. 	... 	.. 	77 9 6 	 73  
ignited at 550°C. 	... 	•. 	65 9 6 	 65  

Conductance, m 	 111.3 	 116icrorahos at 25°C. 

Hardness us f T 	 56,5 	 54otal 	. 

0a003 	. 	L Non -carbonate 	.. . . 	5.3 	 2 . 

Calcium 	(Ca)  	.... 	1604 	 17  
. 

Magnesium 	(Mg)  	3.8 	 209  
Strontium 	(Sr) 	 0.01  

Sodium 	(Na)  	.. 	1,3 	 14 	  
Potassium 	(K)  	.. 	Qr16 	 04 	  
Lathinm 	(Li)  	 0,Q 	  

Icon (Re) 	"Coto.' 	 2.8 	 0.44  
DP.1r;s1ved  	 0,14 	 ■ 	0.11  

Aluminum 	(M)  	, 	0,07 	 0.1  
DIta 11 g Pa 0 a e 	(Mu)   	0,0 	 0,01 	  

Copper 	. (Ca) . 	 0.0 	 • 	0.00  

Zinc 	...  (Zn)  	. 	, 	0,05 	 0,00  
Lead 	. , (Pb) 	  

Ammonia 	(N113 )  	. 	  

Carbonate 	(003) 	 0 	 0  

Bicarbonate 	(11003)  	...  	62.4 	 64  

	

7.2 	 7.6 
SulPhato 	- (SO4) 	 
Chloride 	(Cl) 	 0.5 	 .0.0  
Fluoride 	(re) 	 ... . 	0.1 	 060  

Phosphate 	(PO4)  	.. , 	0.3 	- 	 000  

Nitrate 	(NO3)  	0.2 	 0.5  

Silica 	. 	( 11103)  	. 	400 	 4 	5  

Sum or constituents  	..... 	65.4 	 66  

Saturation index at  test temperature 	. 	. 	  
Stability indon  ai  test temperature 	... 	  
"."., Podium 	  

Chromium o  
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TABLE 2 (Concrd) • 

. Station No. 7 - Mackenzie  River, near,Arctic Red River, N.W.T. 
• 	.. 	.._,....... 	....-........_ ............._ 	,_ - 	• 

Laboratory number 	 1024 • 	 • ITSGS 5e77g 	.  
Date of sampling 	 October 2,  1958  
Storage period (days)   	 4 	  

Temp. rtt sampling ( °C) 	 
Temp. nt testing ( cC) 	• . 	 ... 	  
Appearance, odour, etc. 	 • 	'  

Oxygen consumed  (K?/n04)  	 . 
Chem. oxygen demand (C.O.D.) 	. , 	  
Carbon dioxide (CO2), calculated . 	. 	. , , 	1.6 	 2.9  

PH 	 8.0 	 . 	7,8 	. 	. 

15  Colour (Hazen units)  	• ' 	
7 

	 . 
Turbidity 	  

Alkalinity as 	T.-phenolphthalein 	 .  

CaCO 3 	L•ToLal 	 90,3 	 95  

Bust). matter, 	dried  ai  105°C.  
I, 	

" 	„ignited at 550C. 	 

kteS, on evap.,dried  al  105°C. 	. 	171, 	 169  
. 	. 	. , ignited  at  550°C. 	.  	.149  • 	 158  

Conductance, micrornhos at 25°C. 	, 	269,0 	 274  

ardneE;s as 	T 	 120 	 120  El 	f 	otal 	• 	 .. 
CaCO 3 	- 	Non-carbonate , 	 29.3 	 25 

•  

Calcium 	(Ca)  	.. 	. 	32.9 	 0  
magnesium 	(mg)  	• . 	9 p1 	 11 

•
.  

Strontium  . 	(Sr) 	•  	 0,g1, 	  
Sodium 	(Na)  	... 	7.7 	 8,6  
Potassium 	(IQ 	 0.8 	 0,9 	•  
Lithium 	(Li.) 	 0.,1 	 0,Q 	  

Iron (Fo) 	Total  	0.88 	 0,34  
Dissolved 	 0.05. 	. 	0,04  

Aluminum 	(Al)  	, 	, 	0.05 	 0,1  i 
Manganese 	(Mn) 	 0.0 . 	 0,00  
Copper 	, (Cu) 	. 	• . 	0.0 	 . 	0,00  
Zinc 	... (Zn)  	, 	0.0 	 0,00 	-  
Lead. 	.. (Pb) 	.  	 .. 
Anus cola 	•(NII.3 )  	. 	  

Carbonate 	(CO3) 	 0 	 0  

Bicarbonate 	(IICO3) 	 110, 	 116  

Sulphate 	- (SO4) 	 314 	 30  
' 

Chloride 	(Cl) 	 10  • 0 	 9.0 
. 

Fluoride • 	(P) 	 0.2 	 0.1  

Phosphate 	(PO4) 	 •. 	0.3 	 0.0  

Nitrate 	(NO3)  	0.2 	 0,3  

Silica 	. 	(810g) 	 3.2 	 3,5 	.  

Sum of constituents 	 150 	 151  

Saturation inclex at test teraperature 	. 	. 	  
Stability index  at  test temperature 	.. 	  
% sodium 	 . 	 . . 
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RESULTS 

Table 1 tabulates the results of chemical analyses on all 

raw water samples received during this study. Ionic concentrations 

are reported in parts per million (.; milligrams per litre). The 

factors given in Appendix C will convert parts per million to 

rnilliequivalents per litre, the method of reporting recommended 

by the World Health Organization*. 

Table 2 shows the analytical results obtained on duplicate 

samples by the Quality of Water Branch laboratory, U.S„ Geological 

• Survey and the Industrial Waters Section laboratory, Mines Branch, 

Except for some minor constituents, the agreement between the two 

laboratories was very satisfactory. 

Flow records available on each river are given in Table 3. 

These records were supplied by the Water Resources Branch, 

Department of Northern Affairs and National Resources. A summary 

of their comments relative to these river flows is also included. 

Records are complete only on the more southerly rivers and rather 

meagre records are available on the Mackenzie River. 

Wherever data are available, the run-off in dissolved solids 

from the rivers at the time of sampling is reported in Table 3, 

*International Standards for Drinking Water, World Health Organization, 
Geneva (1958). 
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DISCUSSION 

Although only about 56.6 per c,ent of the total area of 

Canada, exclusive of the Arctic Archipelago, is included these 

studies do includ.e most of the major rivers in accessible areas. 

Much of the Canadian Shield Region draining  into  the Atlantic and 

Arctic Oceans, including Hudson Bay, is drained by rivers 

inaccessible for study upon short notice. If further informationis 

required by the IUGG Committee more time should be allowed prior 

to initiation of the work so that arrangements can be made for more 

accurate sampling and gauging of thes'e northern rivers. 

This study was not continued past June, 1959, except at 

Station No. 1 (St. Lawrence River at Lévis, P. Q .. ), which will be 

operated on a monthly sampling basis over a long-term period. 

The run-off on the days when samples were collected is 

estimated (Table 3) but no attem.pt is made to assess further the 

overall run-off as this will no doubt be carried out by the 

coordinator, Mr„ S.K. Love, in a manner approved by the IUGG 

C ommittee. 

DISCHARGE DATA 

Table 3 shows the discharge data available for the actual 

sampling dates, the average discharges for the years 1957 and 1958 
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and the mean discharge for the 10 year period', 1949 to 1958 

inclusive. 

Comments received from the Water Resources Branch, 

Department of Northern Affairs and National Resources on these 

discharge values are reproduced below. 

Stations No. 1 and Z. - St. Lawrence River at Lévis and Québec 

The daily flows for the St. LaWrence River at Lévis and 

Québec were computed by the use of a tentative stage-discharge 

relationship for the St. Lawrence River at Montréal, with the 

addition of inflows of major tributaries entering the rnain river 

between Montréal and Québec. 

"In view of the estimated long-term average discharge of 

389,000 cfs for the St. Lawrence River at Québec, P. Q. (Table 3), 

it is considered that the average discharge of 500,000 cfs, ,  quoted 

by the International Union of Geodesy and Geophysics, is a reasonable 

estimate of the long-term average discharge of this river at its 

mouth". 

Station No.  3-  Nelson River near Amery, Man. 

The approximate discharge of 87, 400 cgs for the Nelson 

River at Amery was estimated from the discharges measured for 

the Nelson River below Sipiwesk Lake, together with the figures 

obtained on the Burntwood River and the Grass River. The Water 
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Resources Branch comments, that these combined figures "will

give an indication of the approximate discharges to be expected

....however, the combined figures probably would represent slightly

less than the total Nelson River flow at Améry, because some of the

drainage area contributing to the flow at Amery is not accounted

for in the addition of the individual discharges at the three locationso'.,

The average discharge for the Nelson River below

Sipiwesk Lake for the period 1949-58 has been computed at 87,400

cfs (by the Water Resources Branch); therefore, the corresponding

average discharge at Amery, Man., for this period would probably

be greater than 90, 000 cf s. However, the average discharge for the

Nelson River below Sipiwesk Lake for a period of 43 years has been

computed at 72, 000 cf s. so that the long-term average flow at Amery

or at the mouth of the Nelson River would probably be of the. order

of about 80,000 cfs. Accordingly, the average discharge of 125,000

cf s quoted by the IUGG for the Nelson River would appear to be too

high".

Station No, 4.. Nelson River at the Kelsey Power Project, Man.

"The discharges were determined for the gauging station

on the Nelson River below Sipiwesk Lake. Although they are probably

slightly less than the corresponding discharges at the Kelsey Power

Project, owing to a slightly smaller drainage area.at the, gauging site,

these figures will give an indication of the approximate discharge
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to be expected at the Kelsey Power Project." 

Station No. 5 - Churchill River near Churchill, Man. 

"The daily discharges measured on the Churchill River 

below Billard Lake, although slightly less than the corresponding 

discharge at Churchill, will give an indication of the approximate 

discharges to be expected at Churchill, Man. " 

The average discharges listed in Table 3 were obtained 

by multiplying the figures obtained above Granville Falls by a factor 

of 1.3. This was recomm.ended by the Water Resources Branch as 

the drainage area of the Churchill River at Churchill is about 109,000 

square miles, while at the gauging site above Granville Falls it is 

only 82,000 square miles. 

Station No. 6 - Fraser River at Mission City, B.C. 

The discharges for this location were calculated by the 

Water Resources Branch by the application of percentage factors 

to the river discharges at Hope,  B. C.  

"With reference to the long-term average discharge for 

the Fraser River quoted by the IUGG, 94,000 cfs, it appears that the 

figure is for the Fraser River at Hope and that it was based on 

tentative data. The latest figure for this station for the period 

1912-1958 inclusive is 92,900 c/s. Estimated long-term average 

discharge for the Fraser River at Mission City for the same period 
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is 113,000 cfs." 

Station No. - Mackenzie River near Arctic Red River, N. W. T. 

The estimate of the discharge by the Water Resources 

Branch includes the discharge of the Arctic Red River. It is stated 

that these estimates are based on very limited information and that 

the range of probable error is such that the effect of the Arctic Red 

River one way, or the other is probably not significant. 

"It would appear that the long-term average discharge 

quoted for the Mackenzie River by the IUGG (260,000 cfs) is probably 

a very•reasonable figure. The estimate of 290,000 cfs at Arctic Red 

River for the period 1949-58 (Table 3) is likely to be greater than 

the long-term figure because it includes one year (1949) of relatively 

high flow in the 1949-58 period. Probably, the frequency of the 

magnitude of run-off experienced in 1949 has been less than one in 

ten, so that the ten-year average including that year would be greater 

than the long.-term average discharge." 

Station No. 8 (i) - Peel River at Fort McPherson, N. W. T. 

Of the four sampling points in the Mackenzie River Delta, 

flow records are available only at Fort McPherson, and even here, 

the Water Res ources Branch states that "the estimated flows are 

based on very meagre information, and the range of probable error 

is no doubt quite large." 



TABLE 3 

Discharge and Run-off Data 

Sampling 	 Dissolved 	Run-off per day 
Station 	 date 	Sample No. 	Discharge, cfs 	solids, 	thousands of 

ppm 	 tons 	, metric tons* 

No. 1 - St. Lawrence River 	 • 
at Uvi5 1  P.O.t, 	 Feb. 20/57 	9491 	340,000 	 150 	137.7 	125.0 

Average annual discharge: 	 April 23/57 	9659 	458,000 	 110 	136.0 	123.5 
1957: 	 334,000 cfs 
1958: 	 337,000  cfs 	Aug. 21/57 	M-82 	330,000 	 153 	136.3 	123.8 
Mean (1949-58): 	389,000 cfs 

Sept. 3/58 	M-891 	340,000 	 156 	143.2 	130.0 
Average long-term discharge quoted 
by TWO: 	 500,000 cis 	Sept. 25/58 	1155 	342,000 	 1 43 	132.0 	119.9 

Dec. 3/58 	1176 	348,000 	 133 	125.0 	113.5 

April 20/59 	1496 	551,000 	 112 	166.6 	151.3 

April 29/59 	1525 	578,000 	 144 	224.7 	204.0 

Bay 27/59 	1735 	448,000 	 160 	193.5 	175.7 

June 16/59 	1619 	404,000 	 137 	149.4 	135.7 

July 21/59 	1739 	345,000 	 172 	160.2 	145.5 

Aug. 25/59 	1841 	345,000 	 160 	149.0 	135.3 

* One metric ton equals 1,000 kilograms or 1.1013 tons 



TABLE 3 (Continued)  

Discharge 	 Ezz-off Data 

h Sampling 	 Dissolved 	Run-off per day 
Station 	 date 	Sample No. 	Discharge :  cfs 	solids : 	thousands of 	, 

pmm 	tons 	metric tone' , 

' blc. 2 - St. Lawrence River 	 1 

P....21Ighge.A_Ez!.1. 	 Aug. 25/58 	M-889 	342,000 	 1 55 	-31->301 	129.9 

Average annual discharge: 	 Sept. 24/58 	11 51 	366:000 	 132 	130.4 	118.4 
see Station Ho. 1 	 ü 

April 23/59 	1  536 	550: 000 	 140 	, 	207.9 ' 	188.8 , 
	 , 	  

, 
isfo. 	- Nelson River' at Amery. Na n0 	Oct. 5/58 	1023 	859 000 (Sept.25) 	216 	4906  

Average annual discharge: 	 Mar. 9159 	11:48 	38:000 (Mar. 19)** 	237 	24.3 	22.1 
Mean (1949-58): 	87,400 cfs 

May 1/59 	1 529 	759000 (est.) 	240 	48.6 	44,1 
Average long-term discharge quoted 
by IUGG: 	 125,000 cfs 	 J . 

	, 	  

iNo. 4 - Nelson River at Kelsey 
Power Project, Man. 	 Jan. 29/59 	1320 	' 	499 000 (Jan. 27)** 	260 -11.% t,  .. 	■ o-r 	 31.2 

vex'a 	
discharge: 	 April 91 59 	1495 	36:000 (Mar. 19)** 	241 	2304 	21.2 

gennal  	84,200 cfs 	 . 

1958: 	 71,300 cfs 	June 3/59 	1596 	84800 (may 28)** 	177 	40.5 	36.8 

I Mean (1949-58): 	87,400 cfs 

Average long-term discharge quoted 
by IUGG: 	 125,000 cfs 	 . , 
1 
* One metric ton equals 1,000 kilograms or1 . 1013 tons 

** Actual data of discharge record :  therefore rue-off approximation only 



TABLE 3 (Continued) 

Discharge and Run-off Data 

Sampling 	 Dissolved 	Run-off  per  day 
Station 	 date 	Sample No. 	Discharge 2  cfs 	solids , 	thousands of 

PPm 	 tons 	metric tons4  

No. 5 - Churchill River at  
Churchill, Man.  

Average annual discharge: 	 June 24/58 	M-782 	40,700 (June 20)** 	96 	10 0 5 	9 0 5 
1957: 	 29,900 cfs 
1958: 	 34,600 cfs 	Sept. 25/58 	1021 	42,500 (Sept.24)** 	88 	10.1 	9.2 
Mean (1952-58): 	32,900 cfs 

Feb. 20/59 	1399 	27 2 000 (Jan. 24) ** 	76 	5.5 	5- 0  
Average long-term discharge quoted 	 (Mar. 20)** 
by 'IMO: 

none 	 June 27/59 	1673 	61,000 (June 19)** 	84 	13.8 	12.5 

lo. 6 - Fraser River at  
Mission City, B.C.  

verage annual discharge: 	 July 1/58 	M-803 	2552 000 	 76 	52.3 	47.5 
1957: 	 124,000 cfs 
1958: 	 123,000 cfs 	Oct. 1/58 	1022 	166,000 	 78 	35.0 	31.8 
Mean (1949-58): 	117,000 cfs 

1 	Feb. 12/59 	1397 	37,100 	 î 	80 	8.0 	7.3 
verage long-term discharge quoted 
by IUGG: 	 94,000 cfs 	June 12/59 	1621 	275,000 	 1 	69 	51.2 	46.5 	1 

g 

One metric ton equals 1,000 kilograms or 1 1013 tons 

Actual date of discharge record 2  therefore run7-off approximation only * * 



TABLE 3 (Concl 2d) 

Discharge and Run-off Data 

1 
Sampling 	 Dissolved . 	Run-off: 

	

Station 	 date 	 Sample No. 	Discharge, cfs 	solids, 	thousands of 
PPm 	tons 	metric tons. 

No. 7 - Mackenzie River near Arctic  

	

Rive"T . 	 July 241 58 	M-854 	470 5 000 	 175 	222.1 	2017. 

Average annual discharge: 
Mean (1949 - 58): 	290,000 cfs 	Oct. 21 58 	1094 	270,000 	 171 	124.7 	113.2 

Average long-term discharge quoted 
by IUGG: 	 260,000  cfs 	June 9/59 	1628 	360 , 000 	 181 	175.9 	159.7 

No. 8 - Mackenzie River Delta 

Peel River at Fort MacPherson 
N..T. 	 July 18/58 	M-926 	about 20,000 	190 	10.3 	9. 1+  

Average annual discharge: 	Aug. 2/58 	M-939 	U 	20,000 	254 	13.7 	12.4 

	

Mean (1949-58): 	17,000 cfs 

Husky Channel at Mt. Goodenough '  N.W.T. 

No discharge data available 	Sept. 1/58 	M-944 	- 	 241 	- 	- 

West Channel near  Aklavik, N.W.T. 

No discharge data available 	Sept. 4158 	M-945 	- 	 . 199 	- 
_  

East Channel at Reindeer  
Depot, 	N..ii.T.  

No  discharge data available 	Aug. 1/58 	M-921 	: 	- 	 172 	- 	- 

* One metric ton equals  1,000  kilograms or 1.1013 tons 



APPENDIX A

WATER SURVEY REPORTS

Mines Branch R^2;,v^t NI-1, %3397 Waters of

Canada", a report on investigations covering one period 3.934 to- 1943,

was the last general report published and is now out of pri.nt-. In

recent years the Mines Branch has published the following reports

on chemical quality of surface and municipal waters, specific to

certain water courses:

Report No, 833 Industrial Water Resources of Canada -
Water Survey Report No. 1, THE AIM,'SCOPE

PROCEDURE AND INTERPRETATION OF SURVEY
STUDIES, by J. F. J. Thomas, 1953.(75 cents)

Report No, 834 ^ Industrial Water Resources of Canada,
Water Survey Report No. 2, CHEMICAL
QUALITY OF SURFACE AND CIVIC WATER
SUPPLIES, OTTAWA RIVER DRAINAGE

BASIN, 1947a1948, by J. F. J. Thomas,
195Z (75 cents)

Report No. 837 w Industrial Water Resources of Canada -
Water Survey Report No, 3, UPPER STa
LAWRENCE RIVER - CENTRAL GREAT
LAKES DRAINAGE BASIN, by J. F. J. Thomas,

1954 ($1, 50)

Report No. 838 m Industrial Water Resources of Canada -

Water Survey Report No, 4, COLUMBIA

RIVER DRAINAGE BASIN, 1949-1950, by

J. F. J. Thomas, 1953 (75 cents)

Report No, 839 - Industrial Water Resources of Canada -
Water Survey Report No. 5, SKEENA. RIVER,
VANCOUVER ISLAND, AND COASTAL AREAS

OF BRITISH COLUMBIA, 1949-1951, by
J, F, J, Thomas, 1953 (75 cents)



Report  No,  842 
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Industrial Water Resources of Canada - 
Water Survey Report No,  6, FRASER RIVER 
DRAINAGE BASIN, 1950-1951, by J.F.J o  
Thomas, 1954 (75 cents) 

Report  No,  849 - Industrial Water Resources of Canada - 
Water Survey Report  No,  7, SASKATCHEWAN 
RIVER DRAINAGE BASIN, 1951-1952, by 
J O F O J O  Thomas,  1956 (75 cents) 

Report  No,  856 Lndustrial Water Resources of Canada - 
Water Survey Report No,  8, MACKENZIE 
RIVER AND YUKON RIVER DRAINAGE 
BASIN, 1952-1953, by J g F.J o  Thomas, 
1957 ($1.00) 

Report No.,  858 Industrial Water Resources of Canada - 
Water Survey Report  No,  9, CHURCHILL 
RIVER AND MISSISSIPPI RIVER DRAINAGE 
BASINS, 1952-1954, by J. F. J. Thomas, 
1958, (50  cents)  

Report No.,  861 Industrial Water Resources of Canada - 
Water Survey Report  No,  10, NELSON 
RIVER DRAINAGE BASIN IN CANADA, 
1953-1956 by J o  F o J g  Thoinas, 1959 ($1.00) 

Report  No,  864 Industrial Water Resources of Canada - 
Water Survey Report  No.,  11, THE ATLANTIC 
PROVINCES, AND THE SAINT JOHN RIVER 
DRAINAGE BASIN IN CANADA, 1954-1956, 
by J.F. J. Thomas (in press) 

Report  No,  865 - Industrial Water Resources of Canada - 
Water Survey Report  No,  12, WATER QUALITY 
AT SOME CANADIAN MILITARY 
ESTABLISHMENTS, 1956-1957, by J.F.J o  
Thomas, 1959 ($1. 2 5) 

Memorandum. 
Sea?ies No, 132 INTERIM REPORT ON HARDNESS OF MAJOR 

CANADIAN WATER SUPPLIES, by J,F,J. 
Thomas, 1956 (25 cents) 
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Any of the above mentioned publications can be obtained 

on prepayment by cheque or money order payable to the Receiver 

General of Canada and addressed to the Mines Branch Publication 

Distribution Office, Ottawa, Ontario,, 
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A P 11;NI) IX B 

LIST OF WATER RESOURCES PAPERS 

Subdivided accordlng ,to the four drainage divisions of Canada, a list in given below of the officia i  numbers 
of all Water Resources Papers, dealing with surface water supply of Canada, which have been published and which are 
available. While some of the earlier reports cover only one calendar year, or one climatic yen.r ending Septembér 30, 
the more recent issues cover two climatic years; the years (or year) covered are shown in brackets following the  papes' 

 number. Certain issues contain a summary of the mean monthly flows for the whole period of record for those rivers 
for which other discharge data are given; in the lists be.low these are marked by an asterisk. 

ATLANTIC DRAINAGE, INCLUDING SOUTHEASTERN QUEI3EG, NEW BRUNSWICK, 
NOVA SCOTIA, PRINCE EDWARD ISLAND AND NEWFOUNDLAND 

Water Resources Papers Nos. 29 0  (1918-19 fic 1919-20), 370 (192.0-21  8 1921-22), 45* (1922-23 & 1923-24), 52 (1924-25 
1925-26), 63* (1926-27 ec  1927-28), 69 (1928-Z9 8.c 1929-30), 73* (1930-31 ex 1931-32), 77 (1932-33 ex 
1933-34),  81(1934-35 8 1935-36), 830 (1936-37 & 1937-38), 87(1938-39  I 1939-40), 91 (1940-418 1941- 
42), 96* (1942-43  8 1943-44), 100 (1944-45 fc 1945-46), 104 (1946-47  8 1947-48), 108 (1948-49  8 1949- 
50), 112 (1950-51  8 1951-52), 116 (1952-53 e, 1953-54), 120 (1954-55  8 1955-56). 

ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE 
IN ONTARIO AND QUEBEC 

The earlier papers in this series covered the Province of Ontario only, two bilingual volumes were issued 
covering Quebec only, but subsequent issues included both provinces ia  one  bilingual volume 

Ontario - Water Résources Papers Nos. 280 (1919-20), 340 (1920-20,380 (1921-22), 42* (1922-23), 49 (1923-24  1, 1924- 
25). 

• 
Quebec (Bilingual) - Water Resources Papers Nos. 41* (1922- 2 3), 48* (1923-24  8 1924-25). 

Ontario and Quebec (Bilingual) - Water Resources Papers Nos. 58* (1925-26 & 1926-27), 64 (1 927 -28 & 19 28- 29), 7 0 
 (1929-30 ex 1930-31), 740 (1931-32 & 193 2 -33), 76 (1933-34 & 1934-35), 79 (1935-36  8  1936-37), 85* 

(1937-38  8  1938-39), 89 (1939-40 & 1940-41), 93 ( 1941-42  8  1942-43), 95* (1943-44 ez 1944-45), 99 
(1945-46 itc 1946-47), 103 (1947-48 ex 1948-49), 107 (1949-50 & 1950-51), 111 (1951-52 & 1952-53), 115 
(1953-54 it, 1954-55) 

ARCTIC AND W ESTERN HUDSON 13AY DRAINAGE (AND MISSISSIPI DRAINAGE IN 
CANADA) IN BRITISH COLUMBIA, ALBERTA, SASKATCHEWAN, MANITOBA, 

THE NORTHWEST TERRITORIES AND WESTERN ONTARIO 

' . 	For the years 1908 to 1919 inclusive, reports on Hydrometric Surveys in Alberta and Saskatchewan were 
i'Ssued,by the Department of the Interior; these reports are now out of print, but copies are on file in the offices of the 
Water•Resources Branch. The first five Water Resources Papers for Arctic and Hudson Bay Drainage cover Manitoba 
only but subseqtient issues cover the whole of the drainage division. 

Manitoba - Water Resources Papers Nos. 4 (1912,1913 & 1914), 19 (1915), 22.(1916), 24 (1916-17 & 1917-18), 26 (1918- 
19). 

Whole Drainage - Water Resources Papers Nos.  31* (1919-20), 36* (1920.21),  40 (1921- 2 Z), 44 (1922-23), 46 (1923-24), 
50(1924-25), 54* (1925-26),  57(1926-27), 62(1927-28), 66(1928-29),  68* (1929-30  8 1930-31), 71(1931- 
32 ex 1932-33), 75 (1933-34 ez 1934-35), 82* (1935-36 & 1936-37), 84 (1937-38 & 1938-39), 88 (1939-40 
1940-41), 920 (1941-42 ex 1942-43), 97 (1943-44 & 1944-45),  181(1945-46  & 1946-47), 105 (1947-48 8, 
1948-49), 109 (1949-50 ex 1950-51), 113 (1951-52 & 1952-53), 117 (1953-54 R,c 1954-55). 

PACIFIC DRAINAGE IN BRITISH COLUMBIA AND YUKON TERRITORY 
- 

Water Resources Papers Nos. I (1911 ex 1912), 8 (1913), 14 (1914), 1,8 (1915), 21 (1.916), 23 (1916-,17 	19,1,71, 113)(M2482153)7 
19, out of print), 30* (1919-20), 35 (1920-21), 39 (1921-22), 43 (1922-23), 47 (1923-24), 51 9  (702;1945!)-; 
53(1925-26), 59 (1926-27),  61(1927-28),  65 (1928-29), 670 (1929-30), 72 (1930-31 ex 19 3 1 -3 2), 7 0 (193 2-  
33  8 1933-34), 800 (1934-35 & 1935-36), 86 (1936-37 a, 1937-38), 90 (1938-39  8 1939-40), 94* (1940- 
41 & 1941-42), 98 (1942 - 43 & 1943 - 44), 102 (1944-45 e.c 1945-46), 106 (1946-47 e,c 1947-48), 110 (1948- 
49 & 1949-50), 114 (1950-51 ez 1951-52), 118 (1952-53 eg 1953-54), 122 (1954-55 & 1955-56). 

*Included summarties of mean monthly flows for period of record. 

Copies of the above publications may be obtained on apMicationto the Director, Water ResourcesBranch, 
of.  Northern Affairs and National Resources, Ottawa 4, Ontario. The price of Atlantic Drainage papers is 

60cori1-L.sc.pinc,copy for volume No. 104 and previous  issues  and$1.50 per copy for volume No. 108 and subsequent issues; 
fur ciSli-..y.•I'lvaindge'divisions, the price is $1.00 per copy for volumes Nos. 97,99 and 102 and previous issues and $3.00 
per copy  for volumes Nos. 101, 103 and 106 and subsequent issues. 
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APPENDIX C 

CONVERSION FACTORS FOR ANALYTICAL RESULTS: 

PARTS PER MILLION TO MILLIEQUIVALENTS/LITRE 

Parts per million (= mg/1) 	 Divide by 

Oxygen consumed 	 8.0 
Carbon dioxide (CO2) 	 22.0 
Alkalinity (CaCO3) 	 50,0 
Hardness (CaCO3) 	 50.0 
Calcium (Ca) 	 20.0 
Magnesium (Mg) 	 12.2 
Strontium (Sr) 	 '43,9 
Sodium (Na) 	 23.0 
Potassium (K) 	 39.1 
Lithium (Li) 	 6.9 
Iron (Fe) 	 18.6 
Aluminium (Al) 	 9.0 
Manganese (Mn) 	 27.5 
Copper (Cu) 	 31.8 
Zinc (Zn) 	 32.7 
Lead (Pb) 	 103.6 
Ammonia (NH3) 	 17.0 
Carbonate (CO3) 	 30.0 
Bicarbonate (HCO3) 	 61.„ 0 
Sulphate (SO 4 ) 	 48.0 
Chloride (Cl) 	 35.5 
Fluoride (F) 	 19.0 
Phosphate (PO4) 	 31.7 
Nitrate (NO3) 	 62.0 
Silica (SiOz) 	 30.0 
Boron (B) 	 3. 6 
Chromium (Cr) 	 8.7 

JFJ T:JU:pg 


