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1. INTRODUCTION 

Studies of the water qual ity of the Athabasca Oil Sands area 

(Figures 1 and 2) streams, rivers, and lakes have been conducted by numerous 

organizations and government agencies since the 1950's. The earlier studies 

involved efforts by provincial and federal government departments interested 

in ascertaining thesuitability of these surface waters for various uses and 

concerned with the protect ion of human health and aquatic environments. 

Groups involved in subsequent studies collected surface and groundwater 

samples with a greater interest in the development of the Athabasca oil 

sands. Unfortunately, most of the groups did not provide documentations of 

sampling sites or the wide variety of sample collection, storage, and 

analysis procedures they used. 

Subsequent to the establishment of the Alberta Oil Sands Environ­

mental Research Program (AOSERP), a program established by an agreement 

between the governments of Alberta and Canada in Febr.ua ry 1975 (amended 

September 1977), a number of AOSERP projects involving water quality 

sample collection and analysis were instituted. These projects followed 

AOSERP's general objectives (Smith et al. 1979) which were, specifically, 

the definition of basel ine states and detection of changes that might be 

caused by the development of the Athabasca oil sands. 

Under the regional surface water quality monitoring program 

(AOSERP Project WS 1.2.1, formerly HY 2.8.1) the standard.ization of sampl ing 

sites, procedures, and analysis received significant attention. A docu­

mentation of the locations of the water qual ity sampling sites, sampling, 

analytical, and quality control methods used; the volume and availability of 

assembled data; and a comprehensive appraisal of the quality of the data base 
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can be found in a recent AOSERP report (Akena 1980). Another surface water 

quality report (Seidner 1980) in the series provides a discussion of the 

1976 and 1977 data. The regional water quality monitoring program, initiated 

in 1976, has been maintained and now forms a significant part of the ongoing 

monitoring program managed by the Pollution Control Division. The 1981/1982 

water quality monitoring activities will lead to a completion of the general 

baseline studies and a shift in emphasis to monitoring sections of the major 

water bodies which are believed to have the potential to be impacted by oil 

sands development. 

1.1 REPORT OBJECTIVES 

This report provides an assemblage of non-AOSERP surface water 

quality data dating back to the 1950·s. Most of the data were abstracted 

from reports of federal and Alberta government departments, Alberta Research 

Council, universities, oil sands industry, and private consulting firms. 

Unfortunately, the studies culminating in these reports used a wide variety 

of sample collection, storage, and analysis procedures; and, in a large 

number of cases, the data bases did not contain: 

1. descriptions of the exact locations of sampl ing sites;" 

2. a consistency of sites and parameters monitored; 

3. documentations of the sampling procedures, sample preservatives, 
analytical methods, detection limits, and precision; 

4. indications of the quantity, quality, or accuracy of the data 
base. 

This report, therefore, has not attempted to validate or evaluate the data 

bases in terms of AOSERp·s general objectives. It is hoped, however, that 

this compilation of surface water quality data could be used to supplement 
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the AOSERP surface water quality data base, especially in areas where, or 

on occasions when, AOSERP data were not collected. 

1.2 AVAILABILITY OF AOSERP WATER QUALITY DATA 

All the data generated by the AOSERP regional water quality 

monitoring program and the Muskeg River watershed study (Akena 1979) are 

stored in Alberta Environment's NAQUADAT files. Unfortunately, water 

quality data collected by other AOSERP studies, for instance, biological 

and groundwater studies, are not contained in this data bank. Most of 

these other data are, however, published in AOSERP reports. A list of 

AOSERP publications is included at the back of this report. 

The water quality data stored in Alberta Environment's NAQUADAT 

files are updated regularly. In order to obtain a retrieval from the data 

files, it is only necessary to inform the 

Water Quality Control Branch 

Alberta Envrionment 

9820 - 106 Street 

Edmonton, Alberta 

T5K 2J6 
Telephone (403) 427-5828 

of the information required from the NAQUADAT files and agree to pay the 

minimal computer costs associated with the request. 
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2. SURFACE WATER QUALITY DATA FROM ATHABASCA OIL SANDS AREA 
RIVERS, STREAMS, AND LAKES 

Surface water quality data are presented in Tables I through 
177. 
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Table 1. Monthly analysis of Athabasca River water sampled at and near 
Fort McMurray, Alberta (K.A. Clark, Alberta Research Council). 

Athabasca River water samples were collected on a once-a-month basis for 
an entire year, September 1957 to September 1958, in response to requests 
from parties interested in the development of the tar sands (1 of 5 sites). 

Location: Athabasca River, Fort McMurraya 

Date (m-y r) 09-57 10-57 11-57 12-57 02-58 03-58 

Total 
So 1 ids 172 187 206 238 259 269 

Turbidity 15 19 12 2 Clear Clear 

Organic 
Carbon 43 46 40 44 32 26 

Calcium 
Carbonate 87 75 96 80 98 115 

Magnesium 
Carbonate 9 38 34 41 52 38 

Magnesium 
Sulfate 15 17 17 29 10 4 

Magnesium 
Ch 10ri de 18 2 

Sodium 
Ch 10ri de Trace 7 8 15 8 25 

Iron Trace 6 4 3 .3 1.2 

Sodium 
Sulfate 25 48 55 

S iIi ca 10 4.4 

Color 200 120 

pH 8.1 8.1 8.1 8.1 8.0 8.4 

aU . nits were not given in th i s report. 



Table 2. Water quality monitoring: Athabusca River 1968, 1969, 1970 (Syncrude Canada Limited Research Department). 

These are excerpts from Syncrude's Annual Documentation (internal report). They discuss the types of studies done 
that particular year, the results of the studies, and the changes with respect to water qual i ty. Samples were 
obtained from the McMurray Bridge upstream of the G.C.O.S. plant and at Syncrude. 

Location: Athabasca River, McMurray Bridge a 

Date (d-m-yr) 30-05-68 28-06-68 29-07-68 30-08-68 30-09-68 30-10-68 30-11-68 31-12-68 30-01-69 27-02-69 

Sodium + Potassium 1 8 1 1 5 7 15 19 27 17 
Calcium 32 29 28 31 33 44 55 57 48 51 
Magnesium 8 8 9 8 9· 11 15 16 13 21 
Sulfate 15 21 14 7 20 29 42 48 44 53 
Chloride 2 5 3 3 3 5 8 10 25 10 
Bicarbonate 118 115 111 120 128 163 215 225 185 220 \D 

Hardness 113 105 107 110 119 155 119 208 173 214 
Total Solids: Evap. 166 162 146 148 158 224 272 316 269 309 

Ign. 88 94 86 94 96 134 166 178 169 193 
Calc. 176 186 166 172 198 259 350 375 342 372 

pH 7.8 7.9 8.0 8.4 7.9 7.9 8.3 8.1 7.8 7.6 
Resistance 44.77 49.98 49.6 47.5 43. 1 28.4 25.85 27.72 20.48 26.5 
Phenol L .001 L .001 L .001 L.OOI L .001 0.003 L .001 L .001 L .001 L .001 
Chemical Oxygen 

Demand 46. 1 15.7 7.0 10.8 42.8 43.8 
Biochemical Oxygen 

Demand 1 L 1. 3 6 1 2 
Oi 1 5.6 9.2 0.9 0.5 0.4 0.9 2.0 2.0 4.1 2.1 
Total Odor Number 150 50 10 30 5 5 
Suspended Solids: 

Dried 210.0 54.6 39·8 29.8 21.6 5.8 2.6 2.6 7.2 1.6 
Ign. 181.0 47.0 32.8 26.0 19.6 5.0 1.8 2.2 3.0 1.2 

aA11 analyses except pH and resistance (ohm/m) expressed in mg/L. 

cant i nued . . . 



Table 2. Continued 

Date (d-m-yr) 29-03-69 30-04-69 30-05-69 30-06-69 30-07-69 30-08-69 30-09-69 29-11-69 07-01-70 09-03-70 

Sodium + Potassium 27 6 9 5 11 8 8 1.6 13 15 
Calcium 57 16 32 29 34 36 34 44 58 37 
Magnesium 15 4 9 8 9 9 8 10 9 15 
Sulfate 58 14 29 22 27 26 24 25 39 43 
Ch lori de 22 3 4 2.2 7 2 2.6 4 3.9 8 
Bicarbonate 209 61 124 110 131 140 132 150 199 221 
Hardness 204 56 117 105 122 128 119 151 181 20/~ 

Total Solids: Evap. 292 133 170 130 163 168 131 216 258 276 
'gn. 189 70 94 . 76 100 104 46 130 144 174 
Calc. 388 104 207 176 219 221 209 235 322 359 

pH 7.7 7.5 7.8 8.1 7.7 8.1 7.6 7.7 7.9 7.7 
Res i stance 26.6 102 49 54.72 67.92 45.6 47.9 39.2 32.7 27.3 
Phenol L .001 0.003 L .002 L .001 L .001 L .001 L .001 0.001 L .001 0.005 
Chemical Oxygen 

Demand 
Biochemical Oxygen 0 Demand 
011 2.1 1.0 3.5 1.8 2.3 3.8 2.1 6.9 6.5 4.2 
Total Odor Number 
Suspended Solids:Dried 3.4 415.6 117 .2 45.8 16.6 95.4 72.6 4.4 3.8 3.6 

19n. 3.0 375.6 113.2 39.4 13.4 82.8 63.0 2.8 1.8 1.2 

cont i nued ... 



Table 2. Concluded. 

Date (d-m-yr) 12-04-70 11-05-70 30-05-70 30-06-70 07-07-70 31-08-70 28-09-70 

Sodium + Potassium 14 2 11 9 3 6 I 
Ca 1 ci um 54 31 32 30 29 42 40 
Magnes I um 14 7 7 7 11 5 10 
Sulfate 32 16 23 30 21 25 34 
Ch lorl de 6.4 8 7 5 3.5 4 3 
Bicarbonate 215 100 120 105 118 . 130 129 
Hardness 194 106 109 104 118 126 141 
Tota 1 So 1 ids: Evap. 294 168 170 160 188 168 208 

Ign. 198 96 90 94 90 108 208 
Calc. 339 164 200 106 186 212 217 

pH 8.5 7.8 8.2 8. 1 7.6 7.6 8.2 
Resistance 30 52.9 44."6 52.4 55.9 44.7 " 40.7 
Phenol 0.012 L .001 L .001 L .001 L .005 L.D05 0.009 
Chemical Oxygen 

Demand 
Biochemical Oxygen 

Demand 
OJ 1 1.6 2.9 1.2 3.7 0.9 1.7 0.3 
Total Odor Number 
Suspended Solids:Dried 5.4 204.6 80.8 579.0 89.8 25.0 29.0 

19n. 4.4 182.2 70.0 514.0 82.4 19.0 22.4 
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Table 3. Water quality data, Alberta 1961-1973 (Publ. 1975, Inland Waters 
Directorate, Water Quality Branch, Ottawa) 

The report presents a summary of water samples collected and analyzed bet­
ween 1961 and 1973. The water quality data (chemical, physical, and 
biological) were collected by Water Quality Branch labs as part of the Na­
tional Water Quality Monitoring Program. The Athabasca River, Fort McMurray 
and the Clearwater River, Fort McMurray were monitored between October 1967 
and December 1973. 

Location: Athabasca River, Fort MCMurra~a Station 00AL07DAogOl For Period 
11/10/67 to 05/12/73 (Lat. 56 46' 53", Long. 111 24' 9") 

103015 1030lL 1010lL 10151L 0201lL 02073L 00210L 00211L 
pH pH Total Alkal ini ty Apparent Turbldi ty Saturat ion Stabi I i ty 

Alkal ini ty Phenol- Colour Index Index 
Phthalein (CALCD. ) (CALCD. ) 

CaCOs CaCO a Rei. Units JTU 

SAMPLES 3 61 60 55 60 62 59 59 
LOW 7.2 7.6 64 0 5 ],0 -0.4 6.1 

HIGH 8.8 8.6 200 0 100 650. 1.2 8.7 
AVERAGE 7.9 8.1 119 0 39 42. 0.3 7.5 
STD. DEV 0.8 0.2 31t 0 21 86. 0.3 0.5 

BACKUP CODES 21L 71L 

02041S 0201tiL 10603L 1040lL 1050lL 10451L 10551L 0600lL 
Specl fic Specific Total Honfi! tered Fixed Fi! t rab Ie Fixed Total 
Conduct. Conduct. Hardness Resi due Nonfll tered Residue Filtrable Organic 

Residue Res I clue Carbon 

lIS/em "S/cm CaCOs 

SAMPLES 3 62 61 21 22 I I 10 
LOW 220 193 73.4 3 LI 212 177 2.0 

HIGH 267 476 221. 865 810 212 177 30.0 
AVERAGE 249 296 136. 223 199 13.9 
STD. DEV 25 82 38. 307 280 7.7 

06051LS 0620lL 0630lL 06lt0lL 06531P 06711L 0840lL 
Total Bi carbont. Carbonate Free COf Phenol i c Ch lorophy II A Oxygen 

Inorganic (CALCD. ) (CALCD. ) (CALCD. Haterial Consumed 
Carbon 

SAMPLES 10 55 55 60 2 2 5 
LOW 16.0 78 0 0.8 L.002 L.OOI 3.4 

HIGH 35.0 228 0 7.0 0.017 0.012 12.1 
AVERAGE 22.1 141 0 2.2 0.009 0.006 6.0 
STD.DEV 6.5 39 0 1.4 0.011 0.008 3.6 

a All results except pH expressed in mg/L unless otherwise indicated. 

continued ••• 
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Table 3. Continued. 

07602L 0700lL 07105L 07551l 05105l 09105l III 03l 11201l 
Total Total Dissolved Dissolved Dissol ved Dissolved Disso Ived Sodi um 

Ni trogen Kjeldahl Nitrogen Ammonia Boron Fluoride Sodium Absorption 
Ni trogen N0 3 & N0 2 Nitrogen Ratio 

ReI. Units 

SAMPLES I I 55. 12 2 25 61 61 
LOW 0.63 0.6 L.OO5 L.I 0.03 0.06 3.6 0.15 

HIGH 0.63 0.6 0.371 O.li 0.08 0.23 20.8 0.98 
AVERAGE 0.073 0.2 0.06 0.11 9.8 0.36 
STD. DEV 0.069 O. I o.Oli O.Oli 4.8 0.16 

BACKUP CODES 06L 04L 

12102L 13302P 1410lL 15255L 15313L 15363l 15413L 16303L 
Dissolved Extrble. Reactive Phosphorous Phosphorous Phosphorous Phosphorous Dissol ved 
Magnesium Aluminum Silica Dissolved Total Dissolved Total Sulphate 

Ortho P04 Inorg. P04 morg. P04 Phosphate 

SAMPLES 13 2 62 16 7 10 6 51 
LOW li.3 0.20 0.3 L.002 l.002 0.002 0.010 8.8 

HIGH 15.0 0.46 8.0 0.050 0.023 0.035 0.033 55.6 
AVERAGE 9.3 0.33 4.9 0.013 0.011 0.012 0.021 30.2 
STD.DEV 2.9 0.18 1.4 0.015 0.008 0.010 0.008 11.5 

BACKUP CODES OIL 02l 57l 59l JIlL 64L 

I 7203L 19103L 2010lL 24052L 24302P 2510ll 25304l 25304P 
Dissolved Di 5s01 ved Dissolved Dissolved Extrble. Dissolved Extrble. Extrble. 
Chlori de Potassium Calcium Chromi urn Chromi urn Manganese tlanganese tlanganese 

SAMPLES 61 60 60 I 2 16 3 2 
lOW 0.6 0.6 21.2 L.'004 L.OIO L.OIO L.OI 0.04 

HIGH 40.5 4.0 67.2 L.004 L.OIO 0.01 L.OI 0.05 
AVERAGE 4.6 1.4 40.5 0.01 0.05 
STD. DEV 6.2 0.6 11 .2 0.0 0.01 

BACKUP COOES 04L 

26102L 26302P 27302P 2810lL 28302P 29105L 29305L 29305P 
Dissolved Extrble. Extrble. Dissolved Extrble. Dissolved Extrble. Extrble. 

I ron I ron Cobalt Nickel Nickel Copper Copper Copper 

SAMPLES 19 2 2 I 2 13 6 2 
LOW L.OOI 0.82 0.003 L.OO L.OOI L.ODI loOI 0.002 

HIGH 0.340 1.40 0.005 L.OO 0.007 L.OI 0.01 0.003 
AVERAGE 0.094 1.11 0.004 0.004 0.01 0.01 0.003 
STD.DEV 0.094 0.41 0.001 0.004 0.00 0.00 0.001 

BACKUP CODES 04L OItL 06L 06L 

conti nued ••. 



Table 3. Concluded. 

30105L 30305L 30305P 3810lL 3830lP 4230lP 47302P 48102L 
Dissolved Extrble. Extrble. Dissol ved Extrble. Extrble. Extrble. Dissolved 

Zinc Zinc Zinc Strontium Strontl urn Molybdenum Si Iver Cadmium 

SAMPLES 13 6 2 I 2 2 2 
LOW L.OOI L.OI 0.003 0.20 o. 19 L.05 L.OI L.OOI 

HIGH 0.011 L.OI 0.013 0.20 0.19 L.05 L.OI L.OOI 
AVERAGE 0.007 0.008 0.19 
STD.DEV 0.004 0.007 0.00 

BACKUP CODES 04L 04L OIL OIP OIL 

48302P 5630lP 80311P 81101L 82103L 82301 L 82302P 9210lL 
Extrble. Extrble. Extrble. Dissolved Dissolved Extrble. Extrble. Dissolved 
CadmIum Barium Mercury Thallium Lead Lead Lead Uranium 

SAMPLES 2 2 2 I 13 6 2 I 
LOW L.OOI L.I L.05 L.O L.OOI L.OI L.OOI 0.0004 

HIGH L.OOI L.I L.05 L.O L.OS L.OI 0.005 0.0004 
AVERAGE 0.02 0.003 
STD.DEV 0.02 0.003 

BACKUP CODES OIL 

18160L 18161L 18162L 18163L 
~ 

Aroclor Aroclor Aroclor Aroclor 
1254 1248 1260 1016 

(PCB'S) (PCB'S) (PCB'S) (PCB'S) 

119/L IIg/L 119/L 119/L 

SAMPLES 2 2 2 I 
LOW L.024 L.032 L.055 L.003 

HIGH L.024 L.032 L.055 L.003 
AVERAGE 
STD. DEV 
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Table 4. Detailed surface water quality data, Alberta 1974-1976 (Publ. 
1980, Inland Waters Di rectorate, Western and Northern Region, Water 
Quality Branch, Calgary) 

The report contains detailed chemical, physical, and biological data from 
short-term special studies, surveys, or long-term monitoring of selected 
surface waters in Alberta during the period of 1974 to 1976. Among the 
stations monitored were the Athabasca River at Fort McMurray and at Fort 
MacKay, and the Clearwater River above Fort McMurray and at Upper \.Jingdam. 

Location: Athabasca River, Fort McMurray, Station 00AL07DAOOOl ab (Lat. 
56D 46M 545, Long. IllD 24M 95, UTM 12 475400E 6292900N) 

02061S 02041S 02041 L 1030lS 1030lL 02073L 0201lL 1040lL 
\I.eer Specific Specific pH pH Turbi diey App .... nl Nonfillered 
Te~. Conduct. Conduct. Colour Residue 

SAI1PLE DATE 

lIST SUBII 
D II Y HR ID °c USIE/cm USIE/cm JTU REL. UHITS 

18 02 74 1200 0001 .0 405. 7.6 15.0 45. 17. 
18 03 74 1200 0001 .0 374. 7.7 89.0 60. 294. 
15 011 74 1200 0001 370. 7.8 13.0 50. 16. 
04 06 74 1520 0003 17.0 247. 237. 8.2 7.9 42.0 
DB 08 74 0705 0003 19.0 IBo. 197. 8.1 29.0 30. 
17 10 74 0715 0003 . 5.0 277- 8.4 8.1 23. 35. 
22 01 75 1500 0003 .0 363. 7.8 7.6 3.7 L5. 
19 06 75 0630 0003 15. 237. M M 22. 50. 
21 DB 75 0805 0003 17. 224. B.2 8.2 16. 20. 
0, 02 76 IS25 0003 O. 393. 7.2 7.5 6.2 10. 

27 08 76 IBoo 0003 15.0 206. 8.0 91. 80. 13. 
21 II 76 1000 0003 I. 340. 32,. B.2 8.1 6.0 30. 4. 

1050lL 0620lL 10lSIL 1010lL 20103L 12102L 1210lL 1060lL 
Fi .... d BI carbonI. Alkallnlly Total Diuolved Dissolved Dissolved Total 

Non'll tered (CALCD. ) Phenol Alkallnl ty Calcium IIIIgnesium IIIIgneslum llardne •• 
Residue Phthalein (CALCD.) 

SAI1PLE DATE 

lIST SUBII 
D II Y HR ID CaCO] CaCDl 

18 02 74 1200 0001 13. IB8. O. 154. "8.0 011 12.7 172. 
18 03 7" 1200 0001 219. 173. O. 1"2. "".0 011 13.6 166. 
15 04 74 1200 0001 7. 168. o. 138. "5.0011 10.6 156. 
04 06 74 1520 0003 135. . 0 III. 32.0 Oil 7.8 112 • 
08 08 7" 0705 0003 liD. o. 90.0 30.0011 6.6 102. 

17 10 74 0715 0003 13B. • 0 II 3 • 39. Oil 7." 12B. 
22 01 75 1500 0003 195. .0 160. 5". Oil 13." . 190. 
19 06 75 0630 0003 122. .0 ".9 31.6 B.6 
21 08 75 0805 0003 II 7. • 0 96.0 31.3 8.4 S.5 113 • O6L 
0, 02 76 1525 0003 IBo. .0 I"S. SO.O 1".2 
27 08 76 1800 0003 ". 89.0 28.2 9.0 
21 II 76 1000 0003 3. 166. .0 136. "3.1 12.2 --

aFor a description of procedures used refer to: Analytical Methods Manual, 
blnland Waters Directorate, \o/ater Quality Branch, Ottawa, Canada 1974. 
All results except pH expressed in mg/L unless otherwise indicated. 

con t i nued ••• 
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Table 4. Continued. 

10602l 111 03l 19103l 17206l 09105l 16306l 1~102l 00201l 
Total Dissol ved Di ssolved Oi ssolved Dissolved Dissolved React i ve Total Dissol ved 

Hardness Sodium Potassium Chloride Fl uori de Sulphate Si 1 iea Sol ids 
SAHPlE DATE CCAlCD. ) CCAlCD. ) 

HST SUBH taC03 

D H Y HR lD 
35.0 04L 6.6 221. 

IB 02 7~ 1200 0001 18.0 I.B 6.3 03l 
IB 03 7~ 1200 0001 13.0 I.B 4.B 36.0 04l 

15 O~ 7~ 1200 0001 15.0 1.9 5.~ 39.0 O/jl 
O/j 06 74 1520 0003 6.7 1.6 1.6 .1 16.0 04l 4.B 137. 

OB 08 74 0705 0003 5.2 .9 2.6 .1 lB. 3.5 121. 

17 10 74 0715 0003 B.4 1.3 2.5 .1 2B. 3.6 15B. 

22 01 75 1500 0003 1/j. 2.5 6.4 .2 36. 5.9 22B. 

19 06 75 0630 0003 114.3 7.7 1.2 2.2 .1 23. 3.0 137. 

21 08 75 OB05 0003 112.7 6.1 1.1 1.9 .1 22. 3.7 132. 

09 02 76 1525 0003 lB3.3 14.5 2.0 B.O l.1 44. 5.6 227. 

27 DB 76 lBOO 0003 107.5 6.4 .B 1.0 • 1 lB. 9·0 126 • 

21 11 76 1000 0003 157.B 11.5 1.7 /j.0 .1 29. /j.B lBB. 

06051l 06001l 15406l 07002l 07106L 07602l 06604P 06532P 
SAMPLE DATE Total Total Total Total Dissol ved Total Dissol ved Phenoll c 

HST SUBH Inorganic Organic Phosphorous Kjeldahl Ni trogen Hi trogen Cyanide Material 
Carbon Carbon HI trogen NOa & H02 CCAlCD. ) 

D H Y HR ID 
04 06 74 1520 0003 20.0 15.0 .OB3 13l .8 , .020 .B2 .OO~ 

DB DB 74 0705 0003 19.0 10.0 .047 .3 L.OI Q.31 .002 
17 10 74 0715 0003 23. 12. .036 .5 .01 .51 l.Il02 
22 01 75 1500 0003 34. 9. .016 1.3 .14 1.44 .006 .005 
19 06 75 0630 0003 lB. 15. .074 .4 l.OI Q.41 l.005 .009 

21 DB 75 oB05 0003 lB. 10. .063 .4 L.OI Q.41 .006 L.005 
09 02 76 1525 0003 2B. 10. .02 .3 .19 .49 .005 .010 
27 oB 76 I BOO 0003 19. 23· 1.3 .035 L.005 L.OOI 35P 
21 II 76 1000 0003 33. 12. .012 .02 10L L.005 .002 35P 

04301P 05105L I 3305P 23302P 24302P 25304P 26304P 27312P 
HST SUBH Extrble. Dissolved Extrble. Extrble. Extrble. Extrble. Extrble. Extrble. 

Beryllium Boron Aluminum Vanadi um Ch..-ium Mang;lnese I ron Cobalt 
D H Y HR ID 
04 06 74 1520 0003 .08 .65 02P L.OIO .06 I. 70 .005 
DB 08 74 0705 0003 .07 .25 02P L.OIO .06 .77 loOOI 
17 10 74 0715 0003 .06 .09B L.015 .03 .37 .002 
22 01 75 1500 0003 .08 .041 L.015 .02 .34 L.002 
19 06 75 0630 0003 .OB .22 .002 l.015 .07 .71 L.002 

21 08 75 0805 0003 .08 .17 L.OOI L.015 .05 .68 L.002 
09 02 76 1525 0003 .10 .066 L.OOI L.015 .02 .27 L.002 
27 08 76 lBOO 0003 L.OI .12 1.5 02P .003 L.015 .10 4.7 .004 
21 II 76 1000 0003 L.OI .07 .031 L.OOI .01 .31 L.002 

conti nued .•. 



Table 4. Concluded. 

28302P 2930SP 3030SP 33104L 34102L 3830lP 4230lP 47321P 
Extrble. Extrble. Extrble. Dissolved Dissolved Extrble. Extrble. Extrble. 
Nickel Copper Zinc Arsenic Se lenl um Strontium Molybdenum Silver 

SAMPLE DATE 

HST SUBH 
D " Y HR ID 

04 06 74 1520 0003 .005 .001 .006 L.OOOS .19 L.05 L.O 
08 08 74 o 70S 0003 L.OOI .002 .OOS .00S6 .0028 .44 L.OS 
17 10 74 0715 0003 .004 L.OOI .002 .0006 L.OOOS .20 L.IO 
22 01 7S 1500 0003 .007 .006 .024 .0008 L.OOOS .33 L.IO 02P 
19 06 7S 0630 0003 .002 .004 .001 L.0005 L.OOOS .20 L.IO 

21 08 7S 080S 0003 L002 .004 .001 L.OOOS LOOOS .20 L.IO 
09 02 76 IS2S 0003 L.002 .007 .020 .OOOS L.OOOS .37 L.IO 
27 08 76 1800 0003 .009 .007 .018 .0009 L.0005 .20 
21 11 76 1000 0003 .002 L.OOI .002 L.OOOS L.OOOS .29 

48302P S630lP 80311P 82302P 0810lP 06711 L 
Extrble. Extrble. Extrble. Extrble. Dissolved Chlorophyll A -.....I 

Cadmium Bar! urn Mercury Lead Oxygen 
SAMPLE DATE 

"ST 
D " Y HR 

04 06 74 IS20 0003 L.OOI L.I L.OS L.OOI 7.8 0.009 
08 08 74 070S 0003 L.OOI L.I L.OS L.OOI 10 •. 8 . L.OOI 
17 10 74 071S 0003 L.OOI .05 LOS L.004 11.3 .024 
22 01 7S 1500 0003 L.OOI .09 L.OS .004 12.9 .023 
19 06 7S 0630 0003 L.OOI L.05 L.05 L.004 9.9 .005 

21 08 7S 0805 0003 L.OOI L.OS L.OS L.004 10.0 .009 
09 02 76 152S 0003 L.OOI .06 L.OS L.004 12.3 LOOS 
27 08 76 1800 0003 L.OOI .10 L.OS .006 9.6 
21 11 76 1000 0003 L.OOI •. 06 L.004 10.8 
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Table 5. Water sample analysis: water treatment plant, Fort McMurray, January 
to October 1979 (Pollution Control Laboratory, Pollution Control Division, Alberta 
Environment). 

These are monthly laboratory results neither published nor put in report form. 
One of the samples was obtained from the Athabasca River, Fort McMurray and an­
other from the Syne River Basin, Fort McMurray. 

Location: a Athabasca River, Fort McMurray 

Date 17-09-79 

Parameter Code b 

pH 10301L 

I ron 26304L 

Calcium 20105L 

Hardness as CaC0 3 10604L 

Potassium 19103L 

Nitrate + Nitrite 07105L 

Fluoride 09107L 

Sulfate 16306L 

Alkalinity as CaC0 3 10101L 

Conductivity 02041L 

Total Dissolved Sol ids 00205L 

Magnesium 12303L 

Sodium 1ll03L 

Silica 14102L 

Nitrite 07205L 

Chloride 172031 

Bicarbonate 06201L 

7.3 

1.23 

21 

77 
0.8 

L 0.05 

o. 13 

17 

85 

189 

109 

6 

11 

6.2 

L 0.05 

2 

104 

aAll results except pH and conductivity ():Imho/cm) expressed in mg/L. 

bFor description of procedures used refer to: Alberta Environment. 1977. 
Methods manual for chemical analysis of water and wastes. Alberta Environment, 
Pollution Control Laboratory, Water Analysis Section. 
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Table 6. Monthly analysis of Athabasca River water sampled at and near 
Fort McMurray, Alberta (K.A. Clark, Alberta Research Council). 

Athabasca River water samples were collected on a once-a-month basis for 
an entire year, September 1957 to September 1958, in response to requests 
from parties interested in the development of the tar sands -(1 of 4 sites). 

Location: Athabasca River, 2 mi downstream of Fort McMurraya 

Date (m-yr) 05-58 07-58 07-58b 08-58 09-58 

Total 
Sol ids 250 2260 282 181 191 

Suspended 
Sol ids 77 2048 117 24 36 

Organic 
Carbon 24 74 16 16 14 

Calcium 
Carbonate 82 64 81 72 74 

Magnesium 
Carbonate 11 17 16 11 9 

Magnesium 
Sulfate 29 21 27 26 18 

Sodium 
Ch 10ri de 7 5 3 Trace 16 

Iron 0.7 2.6 0.2 1.0 

Sodium 
Sulfate 7 Trace Trace 9 12 

5 iIi ca 10 29 23 15 

Color 50 120 20 18 100 

pH 8.1 7.8 7.8 7.8 8.5 

aUnits were not given in this report. 

bSample taken after a 4 ft rise in river level. 
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Table 7. Monthly analysis of Athabasca River water sampled at and near 
Fort McMurray, Alberta (K.A. Clark, Alberta Research Council). 

Athabasca River water samples were collected on a once-a-month basis for 
an entire year, September 1957 to September 1958, in response to requests 
from parties interested in the development of the tar sands ·(1 of 5 sites). 

Location: 

Date (m-yr) 

Total 
Sol ids 

Suspended 
So lids 

Turbidity 

Organic 
Carbon 

Calcium 
Carbonate 

Magnesium 
Carbonate 

Magnesium 
Sulfate 

Magnesium 
Ch lori de 

Sodium 
Ch 10ri de 

fron 

Sodium 
Sulfate 

Si 1 ica 

Color 

pH 

a Athabasca River, 4 mi downstream of Fort McMurray 

05-58 

459 

322 

37 

65 

25 

22 

13 

0.4 

11.4 

300 

7.8 

au . . nits were not given in this report. 



Table B. Baseline studies of aquatic environments in the Athabasca River near lease 17 (Sync rude Canada 
ltd.; Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic Environ­
men ts ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada ltd. conducted surveys of water quality, fish species, benthic invertebrates and peri­
phyton. Water quality data were collected from 15 stations in the Athabasca River in the vicinity of 
lease 17, from September 1974 to October 1975. (For location of sampling site see Figure 3, page 23.) 

location: Athabasca River, Station I 
a . 

Date 03-09-74 25-10-74 14-12-74 17-01-75 22-02-75 20-03-75 

Temperature DC 15.0 4.0 0.0 0.0 0.0 0.0 
Conductivity ~mho fcm IBO 145 235 31B 330 340 
pH B.3 B.o 7.7 7.9 
Turbidity JTU 

shaken 15.0 7.4 4.6 5.5 3.9 3.5 
settled 1.5 1.6 2.0 2. I 

Suspended Sol ids 26.4 IB.4 3.0 4.5 29.6 4.B 
Dissolved Oxygen 14.0 12.0 12.7 11.8 11.9 
Calcium 22.0 30.0 

Magnesium 6.6 8.4 

Sodium 24.5 29.2 

Potassium 1.6 1.6 

Chloride 1.5 36.0 45.0 45.0 44.0 

Sulfate 12.9 7.2 15. I 

Bicarbonate 99.0 77.0 88.0 86.0 

Total Dissolved 
tH trogen 0.303 

Total Dissolved 
Phosphorus 0.003 0.020 0.011 0.015 0.025 

Reactive Silica 1.450 5.125 4.300 1.650 5.530 

a
All resu 1t s except pH expressed in mg/L, unless otherwise indicated. 

cont inued •.. 

N 



Table 8. Concluded. 

Date 09-0lt-75 02-06-75 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 
Temperature oC 0.0 17.2 17.5 18.0 15.0 llt.O 0.5 

Conductivity ~mho tcm 320 215 200 160 170 200 210 

pH 7.3 8.0 7.6 7.8 7.6 7.9 8.0 

Turbidity JTU 
shaken 6.1 27.0 31.0 37.0 21.0 7.0 9.2 
sett I ed 2.6 8.0 6.1 8.6 It.2 2.8 2.8 

Suspended Solids 6.lt 122.0 163.0 82.0 45.2 9.5 15.5 

Dissolved Oxygen 12.6 9.1 8.5 7.5 9.2 10 .. 0 13.6 
N 

Calcium 20.4 28.5 ... " 
Magnesium 5.2 8.3 

Sodium 9.8 10.5 

Potassium 0.8 1.3 

Chloride ltlt.O 10.3 12.0 22.8 9.8 12.8 It.5 
Sulfate 3.8 25.0 

Bicarbonate 89.0 59.0 71.0 62.0 65.0 72.0 98.0 

Total Dissolved 
Nitrogen 0.lt50 0.395 0.420 0.390 

Total Dissolved 
Phosphorus 0.025 O.olto 0.055 0.066 0.071 0.030 0.031 

React I ve 5 II i ca It.990 2.060 2.3lt6 3.1ltlt 3.906 3.645 3.180 
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Table 25. Concluded. 

Date 30-09-69 29-11-69 07-01-70 09-03-70 12-04-70 11-05-70 30-05-70 30-06-70 07-07-70 31-08-70 28-09-70 

Sodium + Potassium 10 20 24 19 16 12 13 9 Trace 17 9 
Calcium 34 40 30 48 47 33 31 34 40 33 32 
Magnesium 8 12 13 14 13 7 7 8 8 4 10 
Sulfate 25 24 34 37 40 21 23 45 20 20 35 
Ch 10rl de 3.4 21 14 20 11.7 7 8 4 3 6 3.6 
Bicarbonate 133 170 204 184 100 130 120 105 133 130 122 
Hardness 118 149 179 177 171 111 106 118 134 99 121 
Total Sol ids: Evap. 178 242 266 266 204 180 172 180 192 158 184 

Ign. 107 124 140 162 164 90 104 112 96 100 106 
Ca lc. 213 287 346 322 308 210 202 205 204 210 212 

pH 7.6 7.7 8.5 7.8 8.2 7.9 8.1 8.0 7.4 7.7 8.2 
Res Istance 47.9 33.8 30.3 28.0 31.6 48.8 45.0 47.5 48.6 46.6 47.0 

-I=" Phenol L .001 L .001 L .001 0.001 0.001 0.065 L .001 0.002 L .005 L .005 0.002 \11 

Chemical Oxygen 
Demand 

Biochemical Oxygen 
Demand 

Oi 1 1.3 7.2 4.1 4.4 3.2 3.9 4.5 1.0 0.3 1.9 0.2 
Total Odor Number 
Suspended Solids: 
Dried 54.8 5.3 5.2 4.6 9.6 200.6 96.4 2110.0 135.2 76.2 52.0 
Ign. 48.2 3.5 2.0 3.2 10.8 177.8 86.2 1884.0 126.6 70.2 43.6 



Table 26. Baseline studies of aquatic environments in the Athabasca River near lease 17 (Syncrude Canada 
ltd., Envlronmental Re~earch Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic Environments 
ltd.) . 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada ltd. conducted surveys of water quality, fish species, benthic invertebrates, and periphyton. 
Water quality data was collected from 15 stations In the Athabasca River in the vicinity of lease 17, from 
September 1974 to October 1975. (For location of sampling site see Figure 3, page 23.) 

locat ion: Stat ion 4a 

Date 02-06-75 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 

Temperature °C 17.0 17.0 20.0 15.0 13.0 0.5 

Conductivity ~mho fcm 210 220 200 220 220 210 

pH 8.0 7.8 7·9 7.8 8.0 8.2 

Turbidity JTU 
shaken 43.0 47.0 57.0 24.0 16.0 11.0 
settl ed 13.0 11.0 17.0 3.4 3.6 2.3 

Suspended Sol ids 205.0 205.5 117.6 62.4 29.8 18.0 

Dissolved Oxygen 9.0 8.5 7.5 9.0 9.9 13 .6 

Calcium 26.0 29.4 

Magnesium 6. 1 8.3 

Sodium 6. 1 11.5 

Potassium 1.2 1.4 

Chlor ide 1.3 1.0 5.5 

Sulfate 10.3 23.5 

Bicarbonate 87.0 93.5 86 •. 5 92.0 92.5 103.0 

Total Dissolved 
Nitrogen 0.385 0.350 0.435 0.460 

Total Dissolved 
Phosphorus 0.037 0.070 0.063 0.047 l 0.030 0.031 

Reactive Silica 1.545 1.660 2.460 3.380 1.980 2.870 

aA11 results except pH expressed in mgfl, unless otherwise indicated. 

.r:-
CT\ 



Table 27. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Syncrude Canada 
Ltd., Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic Environments 
Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada Ltd. conducted surveys of water quality, fish species, benthic Invertebrates, and periphyton. 
Water quality data was collected from 15 stations in the Athabasca River in the vicinity of Lease 17, from 
September 1974 teo October 1975. (For location of sampling site see Figure 3, page 23.). 

Location: Station 5a 

Date 

Temperature °c 
Conductivity ~mho /cm 

pH 

Tu rb I d i ty JTU 
shaken 
settled 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Su I fate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 

03-09-74 
15.0 

185 

8.0 

15.0 
1.6 

27.2 
13.0 

8.0 

86.0 

0.303 

14-12-74 
0.0 

305 
8.1 

7.7 

1.8 

13.3 
40.5 
12. 1 
16.4 

2.6 

9.5 
21.5 

144.0 

17-01-75 
0.0 

380 

4.7 

3.3 
12.6 

13.5 

17.9 

22-02-75 
0.0 

380 
8.0 

7.2 
2.7 

7.6 
12.0 

42.0 

12.5 
17.8 

2.12 

21.5 

37.2 
142.0 

Phosphorus 0.008 0.020 0.025 0.026 

Reactive Silica 2.130 3.710 2.875 0.830 

aA11 results except pH expressed In mg/L, unless otherwise indicated. 

20-03-75 09-04-75 
0.0 

350 
8.2 

3. 1 
1.9 

4.3 
11.9 

17.0 

134.0 

0.017 

3.250 

continued ... 

1.0 

330 
7.8 

4.5 
2.0 

4.2 

12.7 

16.5 

134.0 

0.015 

2.500 



Table 27. Concluded. 

Date 02-06-75 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 

Temperature °c 16.5 17.0 20.0 15.0 13.0 0.5 

Conductivity ~mho fcm 210 220 200 220 220 210 

pH 8.0 7.8 7.9 7.8 8.0 7.9 
Turbidity JTU 

shaken 45.0 51.0 58.0 26.0 16.0 8.2 
settled 13.0 8.6 16.0 3.5 3.3 2.7 

Suspended Solids 151.0 217.0 124.6 61.2 34.0 14.6 

Dissolved Oxygen 9.0 8.6 7.7 9.0 10.0 13.3 

Calcium 31.2 26.8 

Magnesium 5.0 7.8 

Sodium 6.5 11.5 
~ 

1.4 
00 

Potassium 1.1 

Chloride 0.3 2.0 L 1.0 6.3 

Sulfate 12.8 20.6 

Bicarbonate 87.0 92.5 83.0 91.0 91.5 96.0 

Total Dissolved 
Nitrogen 0.375 0.350 0.425 0.420 

Total Dissolved 
Phosphorus 0.044 0.066 0.078 0.045 L 0.030 0.030 

React i ve S 11 i ca 1.550 1 .624 2.460 3.180 2.280 2.280 



Table 28. Baseline studies of aquatic environme~ts in the Athabasca River near Lease 17 (Syncrude Canada Ltd., 
Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic Environments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, Syncrude 
Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and periphyton. Water 
quality data was collected from 15 stations in the Athabasca River in the vicinity of Lease 17, from September 
1974 to October 1975. (For location of sampl ing site see Figure 3, page 23.). 

Location: Station 6a 

Date 

Temperature °c 
Conductivity ~mho fcm 

pH 

Turbidity JTU 
shaken 
sett I ed 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Su l'fate" 

Bicarbonate 

Total Dissolved 
NI trogen 

Total Dissolved 
Phosphorus 

React i ve S II I ca 

02-06-75 

16.5 

160 

8.0 

38.0 
13.0 

193.0 

9.1 

87.5 

0.043 
1.548 

28-06-75 

17.0 

220 

7.9 

48.0 
8.2 

203.5 

8.5 

0.3 

93.0 

0.068 
1.860 

27-07-75 

20.0 

200 

7.8 

52.0 
16.0 

110.0 

7.7 

23.4 

7.7 

4.5 

1.1 

10.3 

83.0 

0.380 

0.066 
2.520 

27-08-75 

15.0 

220 

8.0 

30.0 
2.6 

75.2 

9.1 

1.5 

91.0 

0.370 

0.049 
3.320 

a All results except pH expressed in mgfL, unless otherwise indicated. 

23-09-75 

13.0 

220 

8.0 

13.0 
3.0 

33.8 

10.0 

L 1. 0 

90.5 

0.425 

l 0.030 
1.530 

29-10-75 

0.5 

210 

7.7 

9.0 
1.6 

13.6 

13.5 

28.1 

8.3 

11.0 

1.4 

5.5 

25.4 

97.0 

0.425 

l 0.030 
2.810 

.r:­
\.D 



Table 29. Baseline studies of aquatic environments in the Athabasca River near lease 17 (Syncrude 
Canada ltd., Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic 
Environments ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada ltd. conducted surveys of water quality, fish species, benthic invertebrates, and 
periphyton. Water qulaity data was collected from 15 stations in the Athabasca River in the vicinity 
of lease 17, from September 1974 to October 1975. (For location of sampling site see Figure 3, page 23). 

location: Station 7a 

Date 

Temperature °C 

Conductivity ~mho fern 

pH 

Turbidity JTU 
shaken 
settled 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

Reactive Silica 

02-06-75 

16.5 

165 

8.0 

44.0 
12.0 

152.0 

9.0 

87.0 

0.043 

1.560 

28-06-75 

17.0 

220 

8.0 

50.0 
9.2 

129.0 

8.4 

92.0 

0.068 

1.624 

27-07-75 

20.0 

200 

7.9 

54.0 
16.0 

115.2 

8.0 

26.2 

7.6 

6.1 

1.1 

20.8 

81.0 

0.390 

0.060 

2.475 

27-08-75 

15.0 

220 

7.5 

28.0 
4.0 

70.4 

8.9 

2.0 

88.0 

0.335 

0.044 

2.840 

aAll results except pJi expressed as mgfl, unless otherwise indicated. 

23-09-75 

13.0 

220 

7.6 

15.0 
3.2 

32.3 

9.8 

1.3 

89.5 

0.415 

0.035 

2.155 

29-10-75 

0.5 

210 

7.7 

9.9 
3.0 

16.9 

13 .6 

27.8 

8.3 

11.5 

1.4 

5.0 

25.9 

97.0 

0.480 

l 0.030 

2.930 

V'I 
o 



Table 3Q Baseline studies of aquatic environmnets in th~ Athabasca River near Lease 17 (Syncrude Canada ltd., 
Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic Environments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, Syncrude 
Canada ltd. conducted surveys of water quali~y. fish species, benthic invertebrates, and periphyton. Water 
quality data was collected from 15 stations in the Athabasca River in the vicinity of Lease 17, from September 
1974 to October 1975. (For location of sampling site see Figure 3, page 23.). 

Location: Station Sa 

Date 

Temperature °c 
Conductivity ~mho tcm 

pH 

Turbidity JTU 
shaken 
sett led 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

ReactIve Silica 

02-06-75 

16.0 

210 

7.8 

47.0 
12.0 

133.0 

9.0 

85.0 

0.045 

1.580 

2S-06-75 

17.5 

220 

7.7 

44.0 
7.8 

149.0 

8.5 

0.8 

94.0 

0.078 
1.608 

27-07-75 

20.0 

200 

7.8 

54.0 
15.0 

103.2 

7.9 

26.0 

6.7 

6.1 

1.1 

23.2 

84.0 

0.375 

0.073 
2.472 

27-08-75 

15.0 

220 

7.9 

24.0 
3.6 

64.0 

9.2 

2.0 

90.0 

0.400 

0.054 

3.180 

aA11 results except pH expressed in mg/L, unless otherwise indicated. 

23-09-75 

12.0 

220 

8.0 

16.0 
2.9 

35.6 

9.9 

1.5 

0.465 

0.050 

2.493 

29-10-75 

0.5 

210 

7.7 

8.8 
2.8 

16.0 

13.2 

25.8 

8.0 

11.5 

1.3 

9.0 

18.2 

93.0 

0.380 

0.031 

3.050 

. V1 



Table 31. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Syncrude Canada 
Ltd., Environmental Research Monograph 1977-2; P. McCart, P. Tsul, W. Grant, R. Green, Aquatic Environ­
ments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and peri­
phyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity of 
lease 17, from September 1974 to October 1975. (For location of sampling site see Figure 3, page 23). 

location: Station 9a 

Date 

Temperature °c 
Conductivity pmho /cm 

pH 

Turbidity JTU 
shaken 
sett 1 ed 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

Reactive Silica 

02-06-75 

16.5 

165 

8.0 

20.0 
9.0 

99.0 

9.3 

6.8 

63.0 

0.038 

1.780 

28-06-75 

16.0 

170 

7.4 

33.0 
5.9 

174.5 

8.6 

4.0 

70.0 

0.081 

2.080 

27-07-75 

19.0 

175 

7.6 

3.9 
12.0 

26.0 

7.7 

21.6 

5.4 

7.9 

0.8 

4.3 

11.2 

67.0 

0.421 

0.089 

2.955 

27-08-75 

14.0 

190 

7.9 

42.0 
4.4 

184.4 

8.8 

6.3 

70.0 

0.455 

0.090 

3.330 

a All results except pH expressed in mg/l, unless otherwise Indicated. 

23-09-75 

12.0 

230 

7.8 

14.0 
7.4 

17.2 

9.9 

7.0 

96.0 

0.485 

0.030 

3.]20 

29-10-75 

0.5 

200 

7.7 

8.9 
2.5 

21.2 

13.6 

21.8 

7.0 

12.0 

1.1 

9.8 

16.3 

80.0 

0.415 

L 0.030 

2.700 

\n 
, t.l 
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Table 32. Athabasca River water survey, 8 August 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Samples of Athabasca River water were obtained at intervals between Tar Island 
and Fort MacKay on 8 August 1968. (1 of 5 sites). 

Location: Athabasca River, 3 mi downstream of G.C.O.S. a 

Date 08-08-68 
Time 1400 

Depth in feet 

"Nonfi lterable Residue 
Ignition Loss 

Phenolics 

Oils and Greases 

10 

104 
32 

1.2 

aA 11 data except phenol"ics (].Ig/L) expressed in nig/L. 



Table 33. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Syncrude 
Canada Ltd., Environmental Research Monograph 1977-2; P. McCart"P. Tsui, W. Grant, R. Green, Aquatic 
Environments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada Ltd. conduct ed surveys of water quality, fish species, benthic invertebrates, and 
periphyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity 
of Lease 17, from September 1974 to October 1975. (For location of sampling site see Figure 3, page 
23.) • 

Location: Station lOa 

Date 

Temperature °c 
Conductivity ~mho Icm 

p!I 

Turbidity JTU 
shaken 
sett led 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

Reactive Silica 

03-09-74 

16.0 

200 

8.3 

11.0 
1.5 

16.8 

13.0 

6.5 

91.0 

0.620 

0.010 

2.265 

14-12-74 

0.0 

360 

8.0 

6.5 
0.0 

3.2 

13. I 

42.0 

12. I 

16.4 

2.4 

7.5 

37.6 

141 .0 

0.024 

5.215 

17-01-75 

0.0 

375 

4. 1 
0.0 

2.4 

12.5 

12.0 

23.4 

148.0 

0.021 

2.925 

22-02-75 

0.0 

380 

7.9 

5.3 
2.1 

7.4 

11.2 

42.5 

11.9 

16.0 

2.3 

21.0 

35.6 

134.5 

0.020 

0.690 

aAII results except pH expressed in mg/L, unless otherwise indicated. 

20-03-75 

0.0 

420 

8.2 

4.8 
2.0 

6.6 

12.0 

16.0 

136.0 

0.025 

3.200 

09-04-75 

1.0 

340 

7.6 

3.5 
2.1 

3.9 

12.5 

16.5 

134.0 

0.013 

2.465 

continued ... 



Table 33. Concluded. 

Date 02-06-75 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 
Temperature oC 17.0 17.0 20.0 15.0 12.0 0.5 
Conductivity ~mho /cm 210 220 200 230 210 200 

pH 8.0 7.7 7.8 7.8 7.9 7.5 
Turbidity JTU 

shaken 53.0 46.0 57.0 22.0 15.0 7.7 
sett I ed 13.0 7.8 15.0 3.8 3.8 3. 1 

Suspended Solids 146.0 299.0 121. 2 54.8 32.4 14.0 

Dissolved Oxygen 9.1 8.2 8.0 9.0 10.0 13.9 

Calcium 30.4 25.0 

Magnesium 7.6 7.8 

Sodium 5.7 11.0 
V1 
V1 

Potassium 1.3 1.3 

Chloride 2.0 1.0 7.0 

Sulfate 18.4 21.1 

Bicarbonate 88.0 93.0 84.0 92.0 90.0 88.5 

Total Dissolved 
Nitrogen 0.430 0.345 0.470 0.435 

Total Dissolved 
Phosphorus 0.045 0.077 0.085 0.052 0.030 L 0.030 

Reactive Silica 1.552 1.608 2.430 2.800 1.896 2.120 



Table 34. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Syncrude 
Canada Ltd., Environmental Research~onograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic 
Environments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and 
periphyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity 
of Lease 17, from September 1974 to October 1975. (For location of sampling site see Figure 3, page 23). 

Location: Station lla 

Date 03-09-74 

Temperature DC 14.0 

Conductivity umho Icm 185 
pH 8.1 

Turbidity JTU 
shaken 
settled 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

Reactive Silica 

16.0 
1.5 

33.6 

14.0 

5.0 

90.0 

0.330 

0.011 

2.109 

25-10-74 

5.0 

160 

8.7 
1.5 

23.6 

12.0 

14-12-74 

0.0 

360 

7.8 

7.0 

3.6 

12.7 

42.0 

12. 1 

11.6 

2.6 

8.0 

40.0 

140.0 

0.04 

3.240 

17-01-75 

0.0 

345 

4.5 

3.1 

12.4 

12.5 

35.6 

145.0 

0.046 

3.000 

aA11 results except pH expressed in mg/L, unless otherwise Indicated. 

22-02-75 

0.0 

360 

7·9 

4.4 
1.9 

5.9 

11.3 

21.0 

34.4 

130.0 

0.033 

0.553 

20-03-75 

0.0 

270 

8.2 

3.6 
1.7 

2.8 

11 .8 

135.0 

0.025 

3.105 

continued ... 



Table 34. Concluded. 

Date 09-04-75 02-06-75 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 

Temperature °c 0.5 16.2 17.5 20.0 15.0 12.0 0.5 

Cunductivity ~mho lem 360 210 220 200 230 210 210 

pH 7.1 8.0 8.0 8.0 7.4 7.7 7.6 

Turbidity JTU 
shaken 4.8 48.0 46.0 52.0 24.0 15.0 7.8 
settled 2.4 12.0 7.6 14.0 3.3 3.8 2.7 

Suspended Solids 10.5 86.0 284.0 112.0 80.4 32.8 20.5 

Dissolved Oxygen 12.3 9.0 8.3 7.8 8.9 9.8 14.0 

Calcium 31.0 25.8 

Magnesium 6.5 7.8 

Sodium 5.2 11.0 
V1 
-.....J 

Potassium 1.1 1.3 

Chloride 15.0 1.5 1.5 6.8 

Sulfate 17.6 20.2 

Bicarbonate 133.0 84.0 92.0 83.0 90.0 87.5 92.0 

Total Dissolved 
Nitrogen 0.360 0.350 0.435 0.405 

Total Dissolved 
Phosphorus 0.010 0.052 0.077 0.066 0.042 0.040 L 0.030 

ReactIve Silica 2.375 1.587 1.608 2.472 2.980 1.800 2.420 
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Table 35. Athabasca River water survey, 8 July 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Samples of river water were obtained at intermediate locations from upstream 
of the G.C.O.S. plant at Tar Island to Fort MacKay, as par.t of a compatability 
study of G.C.O.S. wastewater effluent and the Athabasca River (1 of 5 sites). 

Locat ion: a Athabasca River, 5 mi downstream of G.C.O.S. 

Date 
Time 

08-07-68 08-07-68 08-07-68 

Depth in feet 

Threshold Odor Number 
Type 

Nonfilterable Residue 
Ignition Loss 

Phenolics 

Oils and Greases 

1215 

Surface 

4b 
M 

188 
46 

11.9 

1215 

10 

8 
CHc 

92 
38 

7. 1 

aA11 data except phenolics (~g/L) expressed in mg/L. 
b Musty 

cChemical, not objectionable 

1215 

20 

4 
CH 

540 
115 

2.9 
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Table 36. Athabasca River water survey, 29 July 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Water samples of the Athabasca River were obtained at 5 mi intervals between 
Tar Island and Fort MacKay, to derive an explanation for the excessive oil 
concentrations observed at Fort MacKay on 8 July 1968 (1 of 5 sites). 

Locat ion: Athabasca River, 5 mi downstream of G.C .. O.S. a 

Date 29-07-68 29-07-68 29-07-68 
Time 1400 1400 1400 

Depth in feet Surface 10 30 

Nonfi lterable Residue 92 
Ignition Loss 17 

Phenolics 3 13 5 

Oils and Greases O. 1 0.6 O. 1 

aAl1 data except phenolics (~g/L) expressed in mg/L. 
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Table 37. Water qual ity study: Athabasca River, 1966 (Bryant F. Bidgood, 
Fish and Wildlife Division). 

Samples of Athabasca River water were obtained at five locations above and 
below the G.C.O.S. plant site at Tar Island, Alberta (1 of 5 sites). 

Location: Athabasca River, 6 mi downstream of G.C.O.S. effluent outflow 

Date - not given 

Tota 1 So 1 ids 
Ignition Loss 

Hardness 

Sulfates 

Alkalinity 

Iron 

pH 

Water Temp. °c 

Dissolved Oxygen 

176 
114 

105 

6 

90 

7.6 

13.0 

10.0 

a 
All data. except pH and water temperature (OC) expressed in mg/L. 
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Table 38. Athabasca River water survey, 8 August 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Samples of Athabasca River water were obtained at intervals between Tar Island 
and Fort Hac"Kay on 8 August 1968 (1 of 5 sites). 

Location: Athabasca River, 6 mi downstream of G.e.O.S. a 

Date 08-08-68 
Time 1430 

Depth in feet 

Nonfilterable Residue 
Ignition Loss 

Phenol i cs 

Oils and Greases 

10 

98 
30 

2.3 

BJI•Il data except phenol i cs (lJg/L) exrressed in mg/L. 



Table 39. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Sync rude 
Canada Ltd., Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic 
Environments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Syncrude Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and 
periphyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity 
of Lease 17, from September 1974 to October 1975. (For location of sampling site see Figure 3, page 23). 

Location: Station 12a 

Date 

T °c emperature 
Conductivity ~mho Icm 

pH 

Turbidity JTU 
shaken 
sett 1 ed 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

Reactive Silica 

14-12-74 

0.0 

350 

8.0 

8.2 
0.0 

5.6 

13.0 

30.0 

9.0 

36.5 

2.4 

8.0 

34.4 

135.0 

0.015 

3.510 

17-01-75 

0.0 

380 

4.6 
0.0 

2.5 

12.3 

18.0 

22.4 

149.0 

0.014 

3.230· 

22-02;"75 

0.0 

380 

7.7 

4.0 
1.9 

5.3 

11.4 

45.0 

11.8 

16.7 

2.5 

21.0 

31.6 

133.0 

0.597 

20-03-75 

0.0 

400 

8.2 

3.5 
1.8 

2.8 

11.9 

16.5 

131.0 

0.025 

2.985 

aAl1 results except pH expressed in mg/L, unless otherwise indicated. 

09-04-75 

0.0 

395 

7.3 

3.9 
2.2 

3. 1 

12.0 

25.5 

141.0 

0.286 

0.013 

2.350 

02-06-75 

16.0 

215 

8.0 

44.0 
13.0 

71.0 

9.0 

85.5 

0.049 

1.594 

continued ..• 



Table 39. Concluded. 

Date 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 
Temperature 0C 17.5 20.0 15.0 12.0 0.5 
Conductivity ~mho 10m 220 200 210 220 210 
pH 8.0 7.8 8.0 7.8 7.9 
Turbidity JTU 

shaken 55.0 56.0 27.0 15.0 7.8 
settled 7.9 14.0 3.5 3.2 2.8 

Suspended Solids 256.5 106.8 61.6 31.2 25.3 
Dissolved Oxygen 8.3 7.6 8.9 9.9 13.9 C7' 

\AI 

Calcium 29.6 29.4 
Magnesium 6.0 8.8 
Sodium 5.7 11.5 
Potassium 1.1 1.4 
Chloride 0.5 1.8 2.3 7.5 
Sulfate 18.4 26.9 
Bicarbonate 92.0 83.0 90.5 88.0 98.5 
Total Dissolved 

Nitrogen 0.400 0.340 0.465 0.405 
Total Dissolved 

Phosphorus 0.078 0.078 0.037 0.113 0.058 
Rea c t I ve S iii ca 1.650 2.460 3.180 2.748 2.440 



Table 40. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Syncrude 
Canada Ltd., Environmental Research Monograph 1977; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic 
Environments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Sync rude Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and peri­
phyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity of 
Lease 17, from September 1974 to October 1975. (For location of sampling site see Figure, 3, page 23.) 

Location: Station 13a 

Date 02-06-75 

Temperature °C 16.0 

Conductivity ~mho tcm 220 

pH 8.0 

Turbidity JTU 
shaken 
sett I ed 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

Reactive Silica 

39.0 
11.0 

75. 2 

0.3 

91.0 

0.049 

1.540 

28-06-75 

16.5 

240 

7.7 

48.0 
14.0 

200.0 

7.9 

114.0 

0.104 

3.356 

27-07-75 

20.0 

260 

7.7 

34.0 
14.0 

78.4 

7.8 

29.4 

II. I 

15.7 

1.4 

9.8 

19.2 

109.0 

0.597 

0.079 

2.865 

27-08-75 

13.0 

430 

7.8 

16.0 
4.6 

102.8 

9.0 

33.5 

152.0 

0.580 

0.048 

3.480 

aAII results except pH expressed in mgtL, unless otherwise indicated. 

23-09-75 

11.0 

340 

8.1 

13.0 
5.0 

20.8 

9.9 

26.3 

128.0 

0.660 

0.057 

2.736 

29-10-75 

0.5 

260 

7.9 

9. I 
2.6 

36.8 

13.7 

28.8 

8.8 

18.5 

1.4 

14.8 

27.4 

101.0 

0.465 

0.039 

2.420 



Table 41. Baseline studies of aquatic environments In the Athabasca River near Lease 17 (Syncrude Canada 
Ltd., Environmental Research Monograph 1977-2; P. McCart, P. Tsui, W. Grant, R. Green, Aquatic Environ­
ments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Sync rude Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and peri­
phyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity of 
Lease 17, from September 1974 to October 1975. (For location of sampling site see Fiqure 3, page 23.) 

Location: Station 14a 

Date 14-12-74 
Temperature 0C 0.0 
Conductivity ~mho /cm 335 
pH 

Turbidity JTU 
shaken 
settled 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Bicarbonate 

Total Dissolved 
Ni trogen 

Total Dissolved 
Phosphorus 

ReactIve SIlica 

6.8 
0.0 

2.8 

13. 1 

11.0 

31.6 
134.0 

3.500 

17-01-75 
0.0 

340 

4.6 
0.0 

3.7 
12.5 

12.5 

9.6 
144.0 

0.013 

2.946 

22-02-75 
0.0 

365 
7.4 

4.5 
2. 1 

8.8 

11.5 
44.0 
12.2 

19.5 
2.6 

22.5 

34.4 
135.0 

0.546 

20-03-75 
0.0 

390 
8.2 

4.2 
2.1 

3.2 
11.7 

21.5 

137.0 

0.026 

3.845 

aA11 results except pH ekpressed In mg/l, unless otherwise Indicated. 

02-06-75 
16.0 

210 

7.8 

45.0 
12.0 
88.0 

8.9 

1.0 

87.0 

0.051 

1.570 

28-06-75 
17.5 

220 

7.7 

49.0 
9.5 

216.5 
8.2 

3.0 

99.0 

0.088 

1.700 

continued .•• 



Tab 1 e 41. Concluded. 

Date 27-07-75 27-08-75 23-09-75 29-10-75 

Temperature °c 20.0 15.0 12.0 0.5 

Conductivity pmho /em 290 240 220 210 

pH 7.8 7.9 7.8 7.8 

Turb I di ty JTU 
shaken 56.0 39.0 20.0 11.0 
sett led 13.0 4.2 2.4 3.3 

Suspended Solids 124.8 34.4 63.6 26.8 

Dissolved Oxygen 7.8 8.9 9.5 13.8 

Calcium 29.4 25.6 

Magnesium 8.7 8.0 

Sodium 5.3 12.5 
<l' 

Potassium 1.1 1.4 <l' 

Chloride 3.8 5.0 8.0 

Sulfate 20.7 25.9 

Bicarbonate 83.0 93.0 87.0 88.0 

Total Dissolved 
Nitrogen 0.422 0.385 0.515 0.495 

Total Dissolved 
Phosphorus 0.104 0.071 0.061 l 0.030 

React ive S i1 i ca 2.415 3.300 2.310 2.200 
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Table 42. Athabasca River water survey, 8 July 1-968 (Alberta Department of 
Health, Environmental Health Services Division). 

Samples of river water were obtained at intermediate locations from upstream 
of the G.e.o.s. plant at Tar Island to Fort Mac~ay, as par.t of a "compatabil ity 
study of G.e.o.s. wastewater effluent and the Athabasca River (1 of 5 sites). 

Locat ion: Athabasca River, 10 mi downstream of G.e.o.s. a 

Date 
Time 

Depth in feet 

Threshold Odor Number 
Type 

Nonfilterable Residue 
Ignition Loss 

Phenol i cs 

Oils and Greases 

08-07-68 
1230 

10 

186 
42 

0.2 

aAl1 data except phenolics (~g/L) expressed in mg/L. 
b Musty 
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Table 43.· Athabasca River water survey, 29 July 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Water samples of the Athabasca River were obtained at 5 mi intervals between 
Tar Island and Fort MacKay, to derive an explanation for the excessive oil 
concentrations observed at Fort MacKay on 8 July 1968 (1 of 5 sites). 

Locat ion: Athabasca River, 10 mi downstream of G.C.O.S. a 

Date 
Time 

Depth in feet 

Nonfilterable Residue 
Ignition Loss 

Phenolics 

Oils and Greases 

29-07-68 
1415 

10 

7 

aA11 data except phenolics (~g/L) expressed in mg/L. 



Table 44. Baseline studies of aquatic environments in the Athabasca River near Lease 17 (Syncrude Canada 
Ltd., Environmental Research Monograph 1977-2; P. McCart, ~. Tsui, W. Grant, R. Green, Aquatic Environ­
ments Ltd.). 

In an effort to provide baseline data for a program of continuous monitoring of the Athabasca River, 
Sync rude Canada Ltd. conducted surveys of water quality, fish species, benthic invertebrates, and peri­
phyton. Water quality data was collected from 15 stations in the Athabasca River in the vicinity of 
Lease 17, from September 1974 to October 1975. (For location of sampl ing site see Figure 3, page 23.) 

Location: Station 15a 

Date 25-10-74 
Temperature 0C 5.0 

Conductivity ~mho fcm 162 

pH 

Turbidity JTU 
shaken 
settled 

Suspended Solids 

Dissolved Oxygen 

Calcium 

Magnesium 

Sodium 

Potassium 

Ch lor I de 

Sulfate 

Bicarbonate 

Total Dissolved 
Nitrogen 

Total Dissolved 
Phosphorus 

0.0 
0.0 

0.0 
12.7 

14-12-74 

0.0 
310 

0.0 
0.0 

0.0 
0.0 

17-01-75 
0.0 

360 

12.4 
0.0 

3.3 
12.8 

14.0 

18.9 

143.0 

0.082 

22-02-75 
0.0 

380 

7.9 

3.5 
2.1 

5.2 

11.3 

22.3 

34.4 

138.0 

Reactive Silica 2.926 0.713 
a 

All results except pH expressed in mg/L, unless otherwise indicated. 

20-03-75 
0.0 

360 
8.2 

3.5 
2.6 

3.3 
12. 1 

20.0 

128.0 

0.023 

09-04-75 
0.0 

345 

4.0 
2.5 

2.9 
12. 1 

17.3 

135.0 

0.014 

4.300 2.580 

cont inued ... 



Table 44. Concluded. 

Date 02-06-75 28-06-75 27-07-75 27-08-75 23-09-75 29-10-75 

Temperature oC 16.0 17.0 20.0 14.0 11.0 0.5 

Conductivity ~mho tcm 210 195 290 210 210 210 

pH 7.8 7.7 7.7 7.8 7.8 7.9 
Turbidity JTU 

shaken 45.0 97.0 48.0 31.0 16.0 4.7 
sett I ed 12.0 11.0 14.0 3.4 3.6 2.7 

Suspended Solids 92.0 579.5 113.6 77.6 46.4 6.5 
Dissolved Oxygen 8.6 7.9 8.0 8.7 9.7 13.4 

Calcium 27.2 26.0 

Magnesium 7.9 8.3 
Sodium 7.7 12.0 

...... 
Potassium 1.1 1.2 0 

Chloride 1.0 0.5 1.8 3.0 7.3 

Sulfate 17.6 20.6 

Bicarbonate 70.5 80.5 81.5 89.0 83.0 95.0 

Total Dissolved 
Nitrogen 0.455 0.480 0.530 0.455 

Total Dissolved 
Phosphorus 0.058 0.164 0.091 0.055 0.064 L 0.030 

React Ive Silica 1. 510 1.750 2.565 2.750 2.910 2.680 
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Table 45. Water quality study: Athabasca River, 1966 (Bryant F. Bidgood, 
Fish and Wildlife Division). 

Samples of Athabasca River water were obtained at five locations above and 
below the G.C.O.S. plant site at Tar Island, Alberta (1 of 5 sites). 

Location: Athabasca River, 13.8 mi downstream of the G.C.O.S. effluent 
outflowa 

Date - not given 

Tota 1 So 1 ids 
Ignition Loss 

Ha rdness 

Sulfates 

Al ka 1 in i ty 

Iron 

pH 

Water Temperature 

Dissolved oxygen 

298 
160 

115 

100 

Trace 

7.6 

13.0 

10.0 

aA11 data except pH and water temperature (DC) expressed in mg/L. 
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Table 46. Athabasca River water survey, 8 July 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Samples of river water were obtained at intermediate locations from upstream 
of the G.C.C.S. plant at Tar Island to Fort Mac~y, as par.t of a compatability 
study of G.C.C.S. wastewater effluent and the Athabasca River (1 of 5 sites). 

Locat ion: Athabasca River, IS mi downstream of G.C.O.S~ 

Date 
Time 

Depth in feet 

Threshold Odor Number 
Type 

Nonfilterable residue 
Ignition Loss 

Phenol i cs 

Oils and Greases 

08-07-68 
1300 

10 

154 

48 

1.9 

aAll data except phenolics (~g/L) expressed in mg/L. 

bMusty 
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Table 47. Athabasca River water survey, 29 July 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Water samples of the Athabasca River were obtained at 5 mi intervals between 
Tar Island and Fort MacKay, to derive an explanation for the excessive oil 
concentrations observed at Fort MacKay on 8 July 1968 (1 of 5 sites). 

Location: Athabasca River. 15 mi downstream of G.C.O.S. a 

Date 
Time 

Depth in feet 

Nonfi lterable Residue 
19n i t ion Loss 

Phenol i cs 

Oi Is and Greases 

29-07-68 
1430 

10 

o. 1 

aA11 data except phenolics (~g/L) expressed in mg/L. 
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Table 48. Investigation ·of oil spill in Athabasca River, 4 April 1968 
(Alberta Department of Heal.th, Environmental Health Services Division). 

Counteractive measures to restrict oil pollution of the Athabasca River 
from the contaminated slough area on the G.t.O.S. property were discussed 
in a meeting on 26 March 1968 in Edmonton. Subsequently, a trip was made 
on 4 April 1968 to observe the wastewater treatment facilities, the site 
of the oil spill, and the condition of the river. Samples were collected 
from six sites on the Athabasca, from Tar Island to Embarras Point (1 of 
6 sites). 

Location: Athabasca River, Fort MacKaya 

Date 
Time 

Temperature °c 
Ba rome t ric Pre s sure 

Dissolved Oxygen 

Biochemical Oxygen 
Demand 

pH 

Alkalinity 

Threshold Odor No. 
Type 

Tota 1 Res i due 
Ignition Loss 

Turbidity as Si02 
Total Hardness 

Chlorides 

Ammonia Nitrogen 

Nitrate Nitrogen 

Sul fates 

Total Phosphates 

Color 425 mll 
450 mll 
500 mll 

Phenols ll9/1 

Oils and Greases 

Fl uori des 

Tannins + Lignins 

20-03-68 
1400 

12.5 

0.9 

7.6 
140 

100b 
tH 

268 
100 

7 
170 

21 

0.4 

0.3 

60 

O. 1 

50 
50 
25 

o 
5.6 

0.14 

0.8 

04-04-68 
1430 

29.20 

14. 1 

2.7 
8.0 

123 

16 b 
CH 

228 
68 

17 
126 

9 

0.3 

O. 1 

50 

0.2 

120 
90 

110 

14 

O. 1 

O. 12 

1.2 

a All results except pH expressed in mg/L, unless otherwise indicated. 

bChemical - Hydrocarbons 
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Table 49. Water sample analysis of the Athabasca River (Department of Energy 
and Natural Resources, Fish and Wildl ife Division). 

Water samples collected from sites on or near the Athabasca River were analyzed 
by the Alberta Department of Agriculture, Veterinary Service Division. These 
results were not published or put in any report. 

Location: Athabasca River, Fort MacKay (one of four sites, three on the 
Athabasca River, one on the Firebag River)a 

Date 22-03-68 
Time 

Tota 1 So 1 ids 
I gn it i on Los s 

Hardness 

Sulfates 

Chlori des 

Alkal inity 
Nature of Alkalinity 

290 
118 

174 

29 

22 

150 
B i ca rbonate of 

Lime + Magnes i urn 

Nitrite Nitrogen nil 

Nitrate Nitrogen nil 

Iron 0.29 

Oil 47 

aAll results expressed in mg/L. 
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Table 500 Athabasca River water survey, 8 July 1968 (Alberta Department of 
Health, Environmental Health Services Division)o 

Samples of river water were obtained at intermediate locations from upstream 
of the GoCoOoSo plant at Tar Island to Fort Mac~y, as par.t of a compatability 
study of GoCoOoSo wastewater effluent and the Athabasca River (1 of 5 sites}o 

Location: Athabasca River, Fort MacKay, 20 mi downstream of GoCoOoSo
a 

Date 08-07-68 
Time 1330 

Depth in feet 

Threshold Odor Number 
Type 

Nonfilterable Residue 
Ignition Loss 

Pheno Ii cs 

Oils and Greases 
Biochemical Oxygen 

-Demand 
pH 
Alkalinity as CaC0

3 Tota 1 Res i due 
Ignition Loss 
Turbidity as Si02 Chlorides 
Ammonia Nitrogen 
Ni t rate Ni t rogen 
Sulfates 
Phosphates 
Co lou r 425m)J 

450m)J 
500m)J 

Fluorides 

10 

188 
48 

11.9 

1.3 
801 

89 
324 
74 

156 
8 
007 
002 

16 
006 

160 
120 
195 

o. 11 

20 

174 
42 

1005 

aAll data except phenolics ()Jg/L), pH, and colour (m)J) expressed in mg/Lo 
b Musty 

cChemical. not objectionable 
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Table 51. Athabasca River water survey. 29 July 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Water samples of the Athabasca River were obtained at 5 mi intervals between 
Tar Island and Fort MacKay, to derive an explanation for the excessive oil 
concentrations observed at Fort MacKay on 8 July 1968 (1 of 5 sites). 

Location: Athabasca River, Fort McKay, 20 mi downstream of G.C.O.S. a 

Date 29-07-68 
Time 1500 

Depth in feet 

Nonfilterable Residue 
Ignition Loss 

Phenol i cs 

Oils and Greases 

10 

64 
14 

3 

0.1 , 
0.3 

aA11 data except phenolics (~g/L) expressed in mg/L. 
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Table 52. Athabasca River water survey, 8 August 1968 (Alberta Department of 
Health, Environmental Health Services Division). 

Samp.les of Athabasca River water were obtained at intervals between Tar Island 
and Fort Mac'Kay on 8 August 1968 (1 of 5 sites). 

Location: 

Date 
Time 

a Athabasca River, Fort MacKay, 20 mi downstream of G.e.o.s. 

08-08-68 
1600 

Depth in feet 10 

Nonfi lterable Residue 108 
Ignition Loss 38 

Phenolics 2 

Oils and Greases 1.0 

aA11 data except phenol ics (]Jg/L) expressed in mg/L: 
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Table 53. Fort MacKay settlement water supply report, 7 May 1969 (H.A. Kerr: 
Soils, Geology, and Groundwater Branch, Department of Agriculture; D.A. Shillabeer: 
Environmental Health Services Division, Department of Health). 

An investigation of all potential water suppl ies for the settlement was conducted 
on 7 May 1969. The Athabasca River, MacKay River, and the Beaver River were 
included in those sources sampled. 

Location: Athabasca River, Fort MacKaya 

Date 07-05-69 

pH 8.0 

A 1 ka lin i ty 57 

Threshold Odor No. 
Type 

Oi ls + Greases 

Chlorides 

Total Phosphates 

Iron 

Ammonia Nitrogen 

Nitrate Nitrogen 

Sulfates 

Tota I Ha rdnes s 
Calcium Hardness 

Fluorides 

Total Residue 
Ign i t ion Loss 

Total Suspended Solids 
Ignition Loss 

Turbidity 

Color Hazen Units 

Total Coliforms MPN/IOOmL 
MPN E. coli/IOOmL 
Standard Plate Count/mL 

4 
Musty 

1.9 

2 

0.68 

2.0 

1.28 

0.17 

20: 

720 
540 

O. 15 

346 
118 

228 
18 

55 

88 

11.0 
4.0 

5100 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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07 
16 
13 
18 
10 

10 
16 
17 

0 

07 
16 
13 
18 
10 

10 
16 
17 

D 
07 
16 
7.3 
13 
Z) 

10 
Z,; 
17 
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Table 54. Detailed surface water quality data, Alberta 1974-1976 (Publ. 
1980, Inland Waters Directorate, Western and Northern Region, Water 
Quality Branch, Calgary) . 

The report contains detailed chemical, physical, and biological data from 
short-term special studies, surveys or long-term monitoring of se 1 ected 
surface waters inA 1 berta during the period of 1974 to 1976. Among the 
stations mon i tored were the Athabasca Ri ver at Fort McMurray and at Fort 
MacKay, and the Clearwater River above Fort McMurray and at Upper Wi ngdam. 

Locat ion: Athabasca River, Fort MacKay, Station 00AL07DAOOO3ab (Lat. 
57D 11 M 125, Long. 111 D 37M 305, UTM 12 462200E 6338200N) 

02061S 020415 02041L 1030lS 1030lL 02073L 0201lL 06711L 
Water Specific Spec! fi c pH pH Turbi di ty Apparent Chlorophyll A 
Te"". Conduct. Conduct. Colour 

SAMPLE DATE 

HST SUBM °c USIE/cm USIE/cm JTU ReI. Units 
M Y MR 10 
08 74 1420 0003 22. 206. 8.3 30. 70. L.005 
10 74 1400 0003 8.0 291. 271. 7.9 8.1 7.8 60. .015 
01 75 1000 0003 .0 325. 6.1 7.5 3.5 L5. L.005 
06 75 1320 0003 17. 196. 7.9 7.8 14. 80. .006 
08 75 1350 0003 17. 214. 7.9 7.9 15. 80. .008 

02 76 1125 0003 .5 322. 334. 6.7 7.4 3.6 5. L.005 
08 76 1600 0003 13.5 197. 8.0 78. 50. 

" 76 1400 0003 .3 315. 332. 8.3 8.1 9.1 50. 

0810lP 0620lL 10151L 1010lL 20103L 12102L 1210lL 
Dissolved Blcarbont. Alkalinity Phenol Total Dissolved Dissol ved Dissol ved 
Oxygen (CALCO. ) Phthalein Alkalinity Calcl ... Magnesium Magnes i um 

SAMPLE DATE 

HST SUBM CaC03 CaCO! (CALCD. ) 

M Y HR 10 
08 74 1420 0003 9.4 115. .0 94. 3D. OIL 7.1 
10 74 1400 0003 11.9 135. .0 Ill. 36. OIL 7.1 
01 75 1000 0003 12.8 99. .0 B1. 41. OIL 8.9 
06 75 1320 0003 9.6 100. .0 B2. I 2i!.6 7.5 
DB 75 1350 0003 9.4 III. .0 91.1 28.3 8.2 8.1 
02 76 1125 0003 12.1 130. .0 107. 3i!.0 9.7 
OB 76 1600 0003 9.3 108. .0 89.0 27.0 8.6 
II 76 1i!00 0003 10.6 156. .0 128. 38.0 II .6 

10602L II 10~L 19103L I 7206L 09105L 16306L 1i!102L D020lL 
ToUI Dissol ved Dissolved Dissolved ~issolved Dissolved Reacti ve Total 

Hardness Sodium Potassium Chloride Fluoride Sulphate Si I ica Dissolved 
SAMPLE DATE (tALCO. ) Sol ids 

MST SUBM 
M Y HR ID 

03 7i! 1420 0003 7.7 .8 3.3 .1 18. 4.6 12B. 
10 74 1400 0003 13. 1.2 6.2 .1 25. 4.9 160. 
01 75 1000 0003 23. 1.5 25. • 1 22 • 8.8 179. 
06 75 1320 0003 92.3 9.8 1.0 3.0 .1 12.1 3.1 liD. 
DB 75 1350 0003 10i!.4 9.5 .9 3.9 • 1 20 • 4.6 130. 
02 76 1125 0003 124.8 22.4 1.3 22.5 • 1 23 • 9.0 IB6. 
DB 76 1600 0003 102.8 5.7 • B 2.7 .1 II. 9.2 liB • 
II 76 1400 0003 142.6 IB.2 I.i! 1.4 • 1 23 • 6.0 176. 

a For a description of procedures used refer Analytical Methods Manua 1, to: 
blnland Waters Directorate, Wate r Qua 1 i ty Branch, Ottawa, Canada 1974 .. 
All results except pH expressed in mg/L unless otherwi se indicated. 

continued ••• 

10603L 
Total 

Hardness 

104. 
119. 
139. 

104. 06L 



81 

Table 54. Continued. 

06051L 0600ll ISliobL 07002£ 071061: 076021: 06604p 05532P 
Total Total Total Total Dissolved Total Dissolved Phenol i c 

Inorganic Organic Phosphorous Kjel dahl Ni trogen Ni trogen Cyani de Haterial 
Carbon Carbon Nitrogen NOS & NOz (CALCD. ) 

SAMPLE DATE 

HST SUBM 

D H Y HR ID 

07 08 74 1420 0003 18. 19. .064 .6 L.OI Q.61 .034 .004 
16 10 74 1400 0003 23. 21. .033 .5 .01 .51 .009 L.002 
23 01 75 1000 0003 21. 10. .020 .3 .13 .41 L.005 .015 
18 06 75 1320 0003 6. 22. .052 .7 L.OI Q.71 .008 .015 
20 08 75 1350 0003 IS. 22. .081 .8 LOI Q.81 .005 .008 
10 02 76 1125 0003 22. 8. .02 .6 .24 .84 .010 .012 
26 08 76 1600 0003 19. IS. .129 .046 L.005 L.OOI 35 
17 11 76 1400 0003 30. 13. .031 L.005 .004 35 

0430lP 05105L I 3305P 23302P 24302P 25304P 26304P 27302P 
Extrb Ie. Dissolved Extrble. Extrble Extrble. Extrble. Extrble. Extrble. 

Beryl I i..., Boron Aluminum Vanadi um Chromi um Hanganese I ron Cobalt 
SAMPLE DATE 

HST SUBH 

D H Y HR Ii) 

07 08 74 1420 0003 .13 .24 02P L.015 .06 1.10 L.002 
16 10 74 1400 0003 .09 .082 L.015 .03 .63 L.002 
23 01 75 1000 0003 .09 .020 L.015 .04 .46 L.002 
18 06 75 1320 0003 .15 .12 .001 L.015 .04 .70 L.002 
20 08 75 1350 0003 .15 .12 L.OOI L.015 .05 .94 L.002 
10 02 76 1125 0003 .13 .029 L.OOI L.015 .02 .50 .002 
26 08 76 1600 0003 L.OI .10 1.3 02P .002 L.015 .13 2.5 .002 
17 11 76 1400 0003 L.OI .09 .039 L.OOI L.015 .03 .59 .003 

28302P 29305P 30305P 33104L 34102L 3830lP 4230lP 82302P Extrble. Extrble. Extrble. Dissolved Dissolved Extrble. Extrble. Extrb Ie. 
Nickel Copper Zinc Arsenic Seleni..., Stronti um Molybdenum Lead 

SAMPLE DATE 

MST SUBM 
0 H Y HR 10 

07 08 74 11120 0003 L.002 .001 .004 .0051 L.0005 .13 LID L.004 16 10 74 1400 0003 .003 .007 .001 .0006 L.0005 .18 L.IO L.004 
23 01 75 1000 0003 .004 .001 L.OOI L.0005 L.OO05 .22 L.IO 02P L.004 18 06 75 1320 0003 L.002 .002 L.OOI L.0005 L.0005 .15 L.IO L.004 20 08 75 1350 0003 L.002 .002 .002 L.0005 L.0005 .17 L.l0 L.004 
10 02 76 1125 0003 L.002 .007 .008 L.0005 L.0005 .25 L.IO L.004 26 08 76 1600 0003 .004 .005 .008 .0007 L.0005 .24 L.004 17 11 76 1400 0003 .011 L.OOI .002 L.0005 L.0005 .24 L.004 

conti nued ••• 



Table 54. Concluded. 

48302P 56301 P 80311P 10401L 10501L 18520L 18500L 18550L 
Ext rb Ie. Extrble. Extrb Ie. Nonflltered . Fi xed MCPA 2,4-0 2,4-08 
Cadmium Barium Mercury Res I due Nonfi 1 tered llg/L 1Jg/L 119/L 

SAMPLE DATE 1Jg/L Res I due 

MST SUBM 

0 M Y HR 10 

07 08 74 1420 0003 L.OOI .05 L.05 L.2 L.004 L.009 
16 10 74 1400 0003 L.OOI L.05 L.05 L.2 L.004 L.009 
23 01 75 1000 0003 L.OOI L.05 L.05 L.2 L.004 L.009 
18 06 75 1320 0003 L.OOI L.05 L.05 L.2 L.004 L.009 
20 08 75 1350 0003 L.OOI L.05 L.05 L.2 L.004 L.009 

10 02 76 1125 0003 L.OOI L.05 L.05 134. 119. L.2 L.004 L.009 
26 08 76 1600 0003 L.OOI .06 L.05 7. 5. co 
17 11 76 1400 0003 L.OOI L.05 L.05 N 

18555L 18510L 18161L lS160L 18162L 18075: 18070L 
Oichlorprop. 2,4,5-T Aroclor Aroc lor Aroclor Alpha- Gamma-

1248 1254 1260 BHC BHC 
SAMPLE DATE (PCB'S) (PCB'S) (PCB'S) (LINDANE) 

MST SUBM 119/L llg/L llg/L 119/L llg/L llg/L llg/L 

0 M Y HR 10 

07 08 74 1420 0003 L.004 L.002 L.02 L.03 L.06 
16 10 74 1400 0003 L.004 L.002 L.02 L.03 L.06 
23 01 75 1000 0003 L.004 L.002 L.02 L.03 L.06 .001 
18 06 75 1320 0003 L.004 L.002 L.02 L.03 L.06 L.OOI 
20 08 75 1350 0003 L.004 L.002 L.02 L.03 L.06 .004 L.OOI 

10 02 76 1125 0003 L.004 L.002 L.02 L.03 L.06 .002 L.OOI 
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Table 55. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Athabasca River, Fort MacKay, southeast of Haight IslancrB 

Date m-yr 02-74 02-75 

Temperature of 32 33 
Color (Cl-Pt) 35 10 
Conductivity 

(lJmho/cm o@ 77°F) 355 
Suspended Solids 3 4 
Total Solids (Calc.) 294 291 
Turbidity (JTU) L 25 5 

pH 7.8 8. I 
Tota 1 Ha rdness 136 130 
Calcium 36 37 
Magnesium 11 9 
Sodium + Potassium 29 30 
Bicarbonate 161 156 
Carbonate 0 0 
Ch 10ri de 27 25 
Hydroxide 0 0 
Sulfate 27 30 
Total Dissolved Sol ids 291 287 
Alkalinity as CaC0

3 
132 128 

Si 1 ica 5 4 
Oil + Grease L 1 L 1 
Organic Carbon 11 8 
Dissolved Oxygen 6. 1 4.8 
Pheno I s lJg/ L L 2 L 2 
Sulfides L 0.01 L 0.01 
Total Phosphate 0.2 L O. 1 
Ammonia Nitrogen 1.3 0.3 
Nitrate Nitrogen 0.6 0.8 
Organic Nitrogen L O. 1 
Chemical Oxygen 

Demand 38 17 
Biochemical Oxygen 

Demand 2 2 

aAll results except pH expressed in mg/L, unless otherwise i nd i cated. 
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Table 56. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Athabasca River, just upstream of Ings Island (Sec. 7 Twp. 
95 Rge. 10)a 

Date (m-yr) 05-74 07-74 10-74 

Temperature of 38 64 44 
Color (Pt-cl) 100 40 60 
Conductivity 

(lJIllho/cm @ 77°F) 207 227 251 
Suspended Solids 440 177 17 
Tota 1 So 1 ids (Ca 1 c. ) 589 381 216 
Turbidity (JTU) 57 57 8 

pH 7.5 7.7 B.o 
Tota 1 Hardness 84 106 104 
Ca 1 ci um 22 39 30 
Magnesium 7 2 7 
Sodium & Potassium 7 14 13 
Bicarbonate 93 113 119 
Carbonate 0 0 0 
Chloride 7 20 11 
Hydroxide 0 0 0 
Sulfate 13 16 19 
Total Dissolved Solids 149 204 199 
Alkalinity as CaC0

3 
76 92 98 

S iIi ca 8 18 2 
Oi 1 & Grease 3 L 1 L 1 
Organic Carbon 17 9 13 
Dissolved Oxygen 6.2 7.8 
Pheno 1 s lJg/ l L 2 L 2 L 2 
Sulfides 0.01 L 0.01 L 0.01 
Total Phosphate 0.3 0.2 L O. 1 
Ammonia Nitrogen 0.9 0.09 L 0.01 
Nitrate Nitrogen 1.4 0.4 0.7 
Organic Nitrogen 1 L 1 L 1 
Chemical Oxygen 

Demand 36 30 25 
Biochemical Oxygen 

Demand 2 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 57. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Athabasca Flood Plain, Shell Lease 13 (Sec. 8 Twp. 95 Rge. 
10)a 

Date (m-yr) 03-75 

pH 8.0 

Total Hardness 

Alkalinity as CaC0
3 

Total Phosphate 

Calcium 

Magnesium 

Sodium + potassium 

Bicarbonate 

Carbonate 

Ch lori de 

Sulfate 

Total Dissolved Solids 

13 

I I 

1111 

2654 

o 

223 

4 

4016 

a All results except pH expressed in mg/L. 
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Table 58. Water quality study: Athabasca River, 1966 (Bryant F. Bidgood, 
Fish and Wildlife Division). 

Samples of Athabasca River water were obtained at five locations above and 
below the G.C.O.S. plant site at Tar Island, Alberta (1 of 5 sites). 

Location: Athabasca River, 29.2 mi downstream of G.C.O.S. effluent outflow
a 

Date - not given 

Total Solids 
I gn i t i on Los s 

Hardness 

Sulfates 

Alkalinity 

Iron 

pH 

Water Temperature 

Dissolved Oxygen 

208 
122 

110 

20 

90 

Trace 

7.6 

13.0 

9.6 

a All data except pH and water temperature (OC) expressed in mg/L. 
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Table 59. Water analysis report from unknown published source. (Analyzed by 
Alberta Research Council for Petrofina.) 

Location: Athabasca River, Ells Crossing (Twp. 96 Sec. 2 Rge. 11)a 

Date 21-03-74 

Total Dissolved Solids 

Total Hardness as CaC03 
Total Alkalinity 

Lab pH 

Calcium 

Magnes ium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Ch10ri de 

Nitrate 

F1 uori de 

212 

115 

90 

6.6 

32.9 

7.9 

18.8 

5 

o 
110 

24.5 

8 

1.1 

0.3 

aA11 results except pH expressed in mg/L, unless otherwise indicated. 
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Table 60. Water analysis report (Alberta Research Council, Unpublished Data 
Lab No. 714). 

Location: Unnamed spring entering Athabasca River 4 mi downstream from mouth 
of Pierre River (Twp. 98 Rge. 10 Sec. 5 Lsd. 16)a 

Date 19-07-73 

Field Temperature °c 
Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC03 
Specific Conductance 

Lab pH 

Cal ci urn 

Magnes i urn 

Sodium 

Potassium 

Carbonate 

B i ca rbonate 

Sulfate 

Ch"lori de 

Nitrate 

Fluoride 

Total Anions (epm) 

Tota 1 Cat ions (epm) 

7.0 

~54.0 

251.9 

254.0 

7.8 

75.6 

15.4 

11.3 

3.8 

0.0 

310.0 

8.3 

4.0 

O. 1 

0.2 

5.367 

5.627 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 61. Water analysis report (Alberta Research Council, Unpublished 
Data Lab No. 75 122, Index No. DH 91). 

Location: Athabasca River, 2 mi upstream frommouthof unnamed creek (Twp. 
99 Rge. 9 Sec. 30 Lsd. -I)a 

Date 16-03-75 

Fi e I d Spec i fie Conductance 
()Jmhos/cm) 

Field pH 

Field Temperature °c 
Fi e I d Ca rbonate 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(pmhos/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chloride 

Nitrate 

Si 1 i ca 

Fluoride 

500 

7.3 

0.0 

0.0 

346.0 

330.0 

234.0 

211.2 

480.0 

8.4 

62.0 

19.3 

16.3 

3.8 

2.4 

259.0 

49.5 

8.0 

11.2 

16.0 

0.2 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 62. Investigation ·of oil spill in Athabasca River, 4 April 1968 
(Alberta Department of Health, Environmental Health Services Division). 

Counteractive measures to restrict oil pollution of the Athabasca River 
from the contaminated slough area on the G.C.O.S. property were discussed 
in a meeting on 26. Karch 1968 in Edmonton. Subsequently, a trip was made 
on 4 April 1968 to observe the wastewater treatment facilities, the site 
of the oil spill, and the condition of the river. Samples were collected 
from six sites on the Athabasca, from Tar Island to Embarras Point ·(1 of 
6 sites). 

Location: Athabasca River, upstream of Firebag Rivera 

Date 20-03-68 
Time 1300 

Temperature °c 
Dissolved Oxygen 

Biochemical Oxygen 
Demand 

pH 

Al ka 1 in i ty 

Threshold Odor No. 
Type 

Tota 1 Res i due 
Ignition Loss 

Turbidity as Si02 
Total Hardness 

Chlorides 

Ammonia Nitrogen 

Nitrate Nitrogen 

Sulfates 

Total Phosphates 

Color 425 m$J 
450 m].l 
500 m].l 

Pheno 1 s -].Ig/ L 

Oi 1 s + Greases 

Fluorides 

T~nnins + Lignins 

1 

12.5 

1.0 

7.7 
115 

16 
Musty 

310 
118 

6 

148 

31 
0.3 

0.2 

48 

0.3 

50 
40 
30 

o 
0.8 

0.13 

0.7 

a All results expressed in mg/L, unless otherwise indicated. 
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Table 63. Investigation ·of oil spill in Athabasca· River, 4 April 1968 
(Alberta Department of Health, Environmental Health Services Division). 

Counteractive measures to restrict oil pollution of the Athabasca River 
from the contaminated slough area on the G.C.O.S. property were discussed 
in a meeting on 26 Karch 1968 in Edmonton. Subsequently, a trip was made 
on 4 Apr i 1 1968 to observe the wastewater treatment fac il it i es, the site 
of the oil spill, and the condition of the river. Samples were collected 
from six sites on the Athabasca, from Tar Island to Embarras Point (1 of 
6 sites). 

Locat ion: Athabasca River, Point Brulea 

Date 
.Time 

Temperature 0 C 

Dissolved Oxygen 

Biochemical Oxygen 
Demand 

pH 

Alkalinity 

Thresbold Odor No. 
Type 

Total Residue 
Ignition Loss 

Turbidity as Si0
2 

Total Hardness 

Chlori des 

Ammonia Nitrogen 

Nitrate Nitrogen 

SuI fates 

Total Phosphates 

Color 425 II1l 
450 mlt 
500 II1l 

Phenols ltg/l 

Oils + Greases 

Fluori des 

Tannins + Lignins 

20-03-68 
1215 

1 

10.9 

1.4 

7.6 
135 
32 

Musty 

308 
120 

7 
156 

37 
0.2 

0.2 

50 
0.3 

70 
50 
60 

o 
1.6 

0.14 

0.8 

a 
All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 64. Water sample analysis of the Athabasca River (Department of Energy 
and Natural Resources, Fish and Wildlife Division). 

Water samples collected from sites on or near the Athabasca River were analyzed 
by the Alberta Department of Agriculture, Veterinary Service Division. These 
results were not publ ished or put in any report. 

Location: Athabasca River, Point Brule (one of four sites, three on the 
Athabasca River, one on the Firebag River)b 

Date 22-03-68 
Time 

Tota 1 So lids 
Ignition Loss 

Hardness 

Sulfates 

Chlorides 

A1kal inity 
Nature of Alkalinity 

N·i t ri te Ni trogen 

Nitrate Nitrogen 

Iron 

Oi 1 

334 
136 

163 

31 

38 

142 
Bicarbonate of 

Lime + Magnesium 

nil 

nil 

0.42 

trace 

aAl1 1 d· /L resu ts expresse In mg . 
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Table 65. Investigation ·of oil spill in Athabasca River, 4 April 1968 
(Alberta Department of Heal.th, Environmental Health Services Division). 

Counteractive measures to restrict oil pollution of the Athabasca River 
from the contaminated slough area on the G.C.O.S. property were discussed 
in a meeting on 26.Karch 1968 in Edmonton. Subsequently, a trip was made 
on 4 April 1968 to observe the wastewater treatment facilities, the site 
of the oil spill, and the condition of the river. Samples were collected 
from six sites on the Athabasca, from Tar Island to Embarras Point (1 of 
6 sites). 

Location: Athabasca River, Embarras Pointa 

Date 
Time 

Tempe ra tu re 0 C 

Dissolved Oxygen 

Biochemical Oxygen 
Demand 

pH 

Alkalinity 

Threshold Odor No. 
Type 

Tota 1 Res i due 
Ign i t ion Loss 

Turbidity as Si02 
Total Hardness 

Chlorides 

Ammonia Nitrogen 

Nitrate Nitrogen 

Sulfates 

Total Phosphates 

Color 425 mll 
450 mll 
500 mll 

Pheno 1 s ll9/ L 

Oi 1 s + Greases 

Fluorides 

Tannins + Lignins 

12.0 

3.6 
7.4 

115 

8 
Musty 

296 
118 

8 

164 

36 
0.3 

0.2 

54 

0.2 

70 
50 
60 

o 
0.4 

0.14 

0.8 

a All results exceptpH expressed in mg/L, unless otherwise indicated. 
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Table 66. Water sample analysis of the Athabasca River (Department of Energy 
and Natural Resources, Fish and Wildlife Division). 

Water samples collected from sites on or near the Athabasca River were analyzed 
by the Alberta Department of Agriculture, Veterinary Service Division. These 
results were not publ ished or put in any report. 

Location: Athabasca River, sawmill near Embarras Point (one of four sites, 
one on the Firebag River, three on the Athabasca River)a 

Date 22-03-68 
Time 

Total So 1 ids 292 
Ign i t ion Loss 126 

Hardness 174 

Sulfates 32 

Chlorides 16 

Alkalinity 149 
Nature of Alkalinity Bicarbonate of 

Lime + Magnesium 

Nitrite Nitrogen 

Nitrate Nitrogen 

Iron 

Oi 1 

aAll 1 / resu ts expressed in mg L. 

nil 

nil 

0.42 

61867 
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Table 67. Water quality and aquatic resources of the Beaver Creek Diversion 
System, 1977 (Syncrude Canada, Environmental Research Monograph 1978-3; L.R. 
Noton, N.R. Chymko, Chemical and Geological Laboratories Ltd.). 

The Beaver Creek Diversion System was investigated from March to November 1977, 
to describe post-diversion'conditions in Beaver Creek, Ruth Lake, and Poplar 
Creek and to characterize the'two newly created waterbodies in the system. 
Physical and chemical parameters were obtained regularly from ten sites. Other 
aspects studied included' phytoplankton, zooplankton, benthic macroinvertebrates, 
fish, aquatic macrophytes, stream drift, and stream habitat. (For location of 
sampl ing site see Figure 4, pa,ge 97.) 

Location: a Upper Beaver Creek 

Date 31-03-77 

pH 7.3 
Alkalinity as CaC0

3 359 
Turbidity NTU 8.5 
Suspended Solids 22.6 
Total Organic Carbon 6 
Nitrate + Nitrite-N 1.4 
Kjeldahl Nitrogen 2.6 
Ortho Phosphate-P 0.180 
Total Phosphorus 0.199 
Rea c t i ve S iIi ca 7.8 
Filterable Residue 520 
Ignition Loss 145 

True Color APHA Units 
Oil and Grease 
Phenols 
Chemical Oxygen Demand 
Hardness as CaC03 Sodium 
Magnesium 
Calcium 
Potassium 
Chloride 
Sulfate 
I ron 
Copper 
Chromium 
Lead 
Zinc 
N i cke I 
Cobalt 
Aluminum 
Cadmium 
Boron 

04-05-77 01-06-77 27-06-77 28-07-77 

7.7 7.7 7.8 7.7 
108 84 134 161 
14 18 3.8 3.2 
10 38 9 1.5 
20 26 41 34 
0.27 0.035 0.046 L 0.03 
6 0.2 0.2 0.2 
0.051 0.045 0.044 0.042 
0.062 0.062 0.122 0.096 
7.2 4.8 5.3 5.5 

214 196 202 204 
72 60 62 46 

110 75 
22.6 15.8 

L 0.001 0.006 
113 68 
70 107 
2.2 33.8 
6.3 9.0 

17.5 28.0 
2.6 0.6 

14.0 1 
7 8 
1. 16 1.61 
0.005 0.012 
0.02 L 0.01 

L 0.02 L 0.02 
0.015 0.008 

L 0.02 L 0.02 
L 0.01 L 0.01 

0.2 0.2 
L 0.01 L 0.01 

0.212 0.210 

a All results except pH expressed in mg/L, unless otherwise indicated. 

cont i nued .••. 



Table 67. Concluded. 

Date 

pH 
Alkalinity as CaC0 3 

Turbidity NTU 
Suspended Sol ids 
Total Organic Carbon 
Nitrate + Nitrite-N 
Kje1dah1 Nitrogen 
Ortho Phosphate-P 
Total Phosphorus 
Reactive Silica 
Filterable Residue 
True Colour APHA Units 
Oil and Grease 
Phenols 
Chemical Oxygen Demand 
Hardness as CaC0

3 Sodium 
Magnesium 
Ca 1 ci um 
Potassium 
Chloride 
Sulfate 
Iron 
Copper 
Chromium 
Lead 
Zinc 
Nickel 
Cobalt 
Aluminum 
Cadmium 
Boron 

25-08-77 

7.9 
213 

12 
9 

38 
L 0.03 

O. 1 
0.071 
0.096 
6.3 

248 

96 

7.9 
219 

8.7 
1.6 

36 
L 0.016 

0.042 
0.064 
6.9 

312 

16-10-77 

7.7 
184 

5.4 
1.6 

19 
L 0.016 

0.7 
0.036 
0.071 

10. 1 
194 

90 
13.4 

L 0.001 
83 

106 
39.4 
9.8 

26.4 
1.4 
1 
7 
2.04 
0.020 
0.09 
0.05 
0.028 
0.02 

L 0.01 
0.02 

L 0.01 
0.200 

20-11-77 

22 
6.8 

27 
O. 111 
0.3 
0.079 
0.081 
2.6 

388 



o 
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Figure 4. Surface drainage In the Syncrude lease area as modified for plant 
construction and operation, 1977. 
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Table 68. Water quality and aquatic resources of the Beaver Creek Diver­
sion System, 1977 (Syncrude Canada, Environmental Research Monograph 
1978-3, L.R. Noton, N.R. Chymko, Chemical and Geological Laboratories 
Ltd. ) 

The Beaver Creek Diversion System was investigated from March to November 
1977, to describe the post-diversion conditions in Beaver Creek, Ruth 
Lake, and Poplar Creek and to characterize the two newly created water­
bodies in the system. Physical and chemical parameters were obtained 
regularly from ten sites. Other aspects studied included phytoplankton, 
benthic macroinvertebrates. zooplankton, fish, aquatic macrophytes, stream 
drift, and stream habitat. (For location of sampl ing site see Figure 4, 
page :.) 

Location: Beaver Creek Reservoira 

Date in 1977 

pH 
pp alkalinity 
Total alkalinity 
Turbl dl ty (NTU) 
Suspended solids 
Total organic carbon 
N0 3 + N02 - N 
Total Kjeldahl - N 
Ortho PO~ - P 
Total P 
Reactive SI02 
Filtrable residue 
Ignition loss 

pH 
pp alkal ini ty 
Total alkalinity 
Turb i di ty (NTU) 
Suspended solids 
Total organic carbon 
N03 + N02 - N 
Total Kjeldahl - N 
Ortho PO.. - P 
Tota I P 
Reactive Si02 
Filtrable residue 
Igni tlon loss 

pH 
pp alkalinity 
Total alklanlty 
Turb i dl ty (NTU) 
Suspended 501 Ids 
Total organic carbon 
NO 3 + NOz - N 
Total Kjeldehl - N 

.Ortho PO .. - P 
Total P 
React ive S102 
Fil t rab Ie res i due 
I gn i tion loss 

Karch 
31 

7.0 
o 

IB6 
7.0 

16.6 
23 
0.53 

10.3 
0.1,60 
0.603 

13.6 
520 
325 

7.3 
o 

3/j7 
8.0 

19.6 
15 
0.61 

10.9 
0./j90 
0.510 

15.6 
550 
2/j0 

7.0 
o 

260 
12.0 
7.8 

31 
1.42 

12.5 
0.350 
0.647 

l3./j 
550 
2/j0 

Kay 
I, 

7.5 
o 

153 
B.5 

l/j.O 
/j0 
0.12 

13.1, 
0.060 
0.102 
7.5 

25" 
76 

705 
o 

160 
10 
10.4 
19 
0.1" 
9.5 
0.056 
0.076 

12.4 
3/j2 
160 

7./j 
o 

I'" 8.0 
7.6 

20 
0.15 

12.6 
0.066 
0.122 

10./j 
246 

76 

June 
I 

7.9 
o 

127 
1.6 
5.0 

2/j 
0.035 
0.3 
0.036 
0.06/j 
3.5 

21B 
62 

7.6 
o 

131 
5.8 
2.7 

2/j 
LO.03 
0.2 
0.030 
0.104 
3." 

238 
72 

7.7 
o 

119 
5.8 
5.5 

2/j 
LO.03 
0.1 
0.050 
0.06/j 
3.6 

208 
74 

June 
27 

July 
2B 

BCR-I - Top 
7.7 
o 

137 
2.7 

3/j 
0.2/jB 
0.2 
0.077 
0.116 
/j.1 

306 
9B 

8.3 
o 

150 
3.5 
0.5 

35 
LO.03 
0.4 
0.031 
0.100 
3./j 

296 
118 

BCR-J. - Bottom 

7./j 7.6 
o 0 

131 156 
3.9 2.7 
2.0 1.5 

33 32 
0.340 0.035 
0.2 O./j 
0.I/j9 0.026 
0.202 0.08 
3.9 3.6 

33/j 334 
106 130 

lli:!. 
7.8 
o 

127 
1,.0 
0.5 

36 
0.08/j 
0.2 
0.091 
0.142 
3.8 

236 
50 

8.5 
2 

150 
3.6 
1.5 

32 
0.070 
0.3 
0.025 
0.092 
3.3 

266 
136 

Aug. 
25 

7.B 
o 

170 
B.7 
8.0 

/j5 
LO.03 
0.5 
0.03/j 
0.061 
3.3 

372 
82 

7.6 
o 

173 
4.5 
1.0 

46 
LO.03 
O./j 
0.034 
0.064 
3.2 

350 
82 

Sept. 
23 

7.B 
o 

17B 
3.9 
3.6 

"0 
0.023 
O.B 

LO.016 
0.082 
2." 

396 
200 

7.8 
o 

179 
3./j 
4.4 

37 
LO.016 
0.3 

LO.016 
0.061 
2.9 

362 
176 

Oct. 
15 

7.7 
o 

IBI 
2.5 
3.2 

20 
0.OB5 
0.3 

LO.016 
0.052 
5." 

210 
88 

6.8 
o 

180 
2.9 
1.2 

26 
0.129 
O./j 

LO.016 
0.066 
1.6 

3/j6 
13/j 

Nov. 
20 

7.9 
o 

196 
2./j 

LO.5 
28 

0.144 
LO.I 
LO.016 
0.052 
/j.7 

385 
135 

9.9 
/j./j 

36 
0.133 

LO. I 
LO.016 
0.052 
2.7 

4/j2 
226 

7.9 
o 

202 
3.1 
2.0 

3/j 
0.110 

LO.I 
LO.016 
0.05/j 
3.6 

362 
98 

a 
All results except pH and turbidity expressed in mg/L. Alkalinities as 
CaCOg. 

conti nued .•• 



Table 68. Concluded. 

BCR-I - To~ BCR- I -Bottom BCR-2 
Date in 1977 May ~ July 29 Oct. 15 May ~ July 29 May ~ July 29 Oct. 15 

True colour (APHA) 170 110 . 70 130 85 140 95 70 
Oil and grease 16.6 12 40.2 19.6 11.4 7.8 5.6 65.0 
Phenols 0.013 LO.OOI 0.012 LO.OOI LO.OOI 0.005 LO.OOI LO.OOI 
Chemical oxygen demand 67 123 25 68 165 66 200 12 
Hardness 127 116 89 109 118 97 115 97 
Sodium 3.63 64.6 58.5 3.37 71.6 2.90 40.9 60.9 
Magnesium 11.5 9.9 7.8 9.5 10. I 8.5 9.2 7.6 
Calcium 32. I 30.2 22.7 28.2 30.7 25.3 30.9 26.1 
Potassium 2.6 1.5 1.5 2.2 1.6 2. I 1.9 1.7 \.D 

\D 

Chloride 24 59 44 35 51 9 41 59 
Sulphate 13 6 6 14 8 10 7 10 
Iron 1.04 0.63 0.53 0.65 0.51 0.95 0.37 0.58 
Copper 0.022 0.014 0.013 0.009 0.018 0.011 0.017 0.022 
Chromi urn 0.02 LO.OI 0.03 0.02 LO.OI 0.02 LO.OI 0.03 
Lead 0.02 LO.02 0.05 0.02 LO.02 0.04 LO.02 0.05 
Zinc 0.019 0.008 0.105 0.021 0.011 0.015 0.012 0.076 
Nickel LO.02 LO.02 LO.02 LO.02 LO.02 LO.02 LO.02 0.03 
Cobalt LO.OI LO.OI LO.OI LO.OI LO.Ol LO.OI LO.OI LO.Ol 
Aluminum o. I O. I LO. I o. I o. I 0.2 0.2 0.2 
Cadmium LO.OI LO.OI LO.Ol LO.OI LO.OI LO.OI LO.Ol LO.OI 

. Boron 0.261 0.176 0.206 0.202 0.156 0.291 0.196 0.227 
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Table 69. Fort MacKay settlement water supply report, 7 May 1969 (H.A. Kerr: 
Soils, Geology, and Groundwater Branch, Department of Agriculture; D.A. Shillabeer: 
Environmental Health Services Division, Department of Health). 

An investigation of all potential water supplies for the settlement was conducted 
on 7 May 1969. The Athabasca River, MacKay River, and the Beaver River were 
included in those sources sampled. 

Location: Beaver River, Fort MacKaya 

Date 07-05-69 

pH 8.0 

Al ka 1 in i ty 66 

Threshold Odor No. 
Type 

Oils + Greases 

Chlorides 

Total Phosphates 

Iron 

Ammonia Nitrogen 

Nitrate Nitrogen 

Sulfates 

Total Hardness 
Ca 1 c i um Ha rdness 

Fluorides 

Total Residue 
I gn i t i on Los s 

Total Suspended Solids 
Ignition Loss 

Turbidity 

Color Hazen Units 

Total Coliform MPN/IOOmL 
MPN E. coli/IOOmL 
Standard Plate Count/mL 

2 
Musty 

1.3 

2 

0.23 

1.1 

1.9 

0.26 

4 

700 
500 

0.35 

178 
126 

8 
6 

10 

80 

7.8 
7.8 

5000 

a ' 
All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 70. Water analysis report (Alberta Research Council, Unpublished Data 
Lab No. 75 121, Index No. DH 90). 

Location: Beaver River, old WSC site (Twp. 93 Rge. 11 Sec. 26 Lsd. _l)a 

Date 16-03-75 

Field Specific Conductance 
(1Jmho/cm) 

Field pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC03 
Specific Conductance 

(1Jmho/cm @ ~5°C) 

Laboratory pH 

Ca 1 ci um 

Magnesium 

Sodium 

Potassium 

Carbonate 

B i ca rbonate 

Sulfate 

Ch lori de 

Nitrate 

S i 1 i ca 

Fl uori de 

Total Anions (epm) 

Total Cations (epm) 

700 

7.0 

0.0 

447.0 

436.0 

240.7 

326.3 

720.0 

8.5 

64.0 

19.7 

83.0 

2. 1 

0.0 

378.0 

50.0 

28.0 

5.8 

11.3 

0.2 

8.600 

8.478 

a All results except ~H expressed in mg/L, unless otherwise indicated. 
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Table 71. Water analysis report (Alberta Research Council, Unpublished Data 
Lab No. 75 116, Index No. DH 85). 

Location: Calumet River, WSC Site (Twp. 97 Rge. 11 Sec. 11 Lsd. _l)a 

Date 16-03-75 

Field Specific Conductance 
(l1mho/cm) 

Field pH 

Fi e 1 d Temperature ° C 

Fi e 1 d Ca rbonate 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(l1mho/cm @ 25°C) 

Laboratory pH 

Ca 1 ci um 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chlori de 

Nitrate 

Si 1 i ca 

Fl uori de 

Total Anions (epm) 

Total Cations (epm) 

1100 

7.2 

0.0 

0.0 

795.0 

846.0 

353. I 

476.8 

1200.0 

8.4 

71.0 

42.8 

156.0 

6.3 

4.8 

586.0 

64.0 

96.0 

6.0 

19.3 

0.3 

13.902 

14.009 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 72. Water analysis report (Alberta Research Council, Unpublished Data 
Lab No. 75 2, Index No.DH 79) 

Location: Unnamed creek, tributary to Calumet River, middle of headwaters 
Twp. 97 Rge. 12 Sec. 11 Lsd. 1) a 

Date 18-01-75 

Field Specific Conductance 
{umho/cm) 950 

Field pH 

Field Temperature °c 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(Umho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chloride 

Nitrate 

5 i 1 ica 

Fl uori de 

Total Anions (epm) 

Total Cations (epm) 

0.0 

676.0 

375.5 

350.4 

920.0 

7.2 

61.5 

54.0 

118.7 

5.8 

0.0 

438.0 

19.5 

36.0 

7.7 

12.4 

0.3 

8.725 

12.821 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 73. Water quality data, Alberta 1961-1973 (Publ. 1975, Inland 
Waters Directorate, Water Quality Branch, Ottawa) 

The report presents a summary of water samples collected and analyzed 
between 1961 and 1973. The water quality data (chemical, physical, and 
biological) were collected by Water Quality Branch labs as part of the 
National Water Quality Monitoring Program. The Athabasca River, Fort 
McMurray and the Clearwater River, Fort McMurray were monitored between 
Octobe r 1967 and Decembe r 1973. 

. Location: 

SMIPLES 
LOW 

HIG:i 
AVERAGE 
STD.DEV 

BACKUP CODES 

SAMPLES 
LOW 

HIGH 
AVERAGE 
STD.DEV 

SAMPLES 
LOW 

HIGH 
AVERAGE 
STD. DEV 

Clearwa~er River, Fort McMurray Station 00AL07CDOOOl
ab 

For 
Period 03/10/67 to 05/12173 (Lat. 560 40' 50", Long. 111

0 
IS' 

0") 

103015 1030lL 10lOlL 10151L 02011L 02 0 73L 00210L 00211L 
pH pH Total Al kalin i ty Apparent Turbi dl ty Saturation Stab 11 i ty 

Alkal inity Phenol- Colour Index Index 
Phthalein (CALCD. ) (CALCD. ) 

CaC03 CaC03 Rei. Uni ts JTU 

2 62 62 62 61 62 60 60 
7.6 7.2 34 0 5 0.6 -1.3 7.7 
8.6 8.2 95 0 200 125. 0.2 9.9 
8.1 7.7 65 0 49 17. -0.6 8.9 
0.7 0.3 9 0 32 24. 0.3 0.4 

71L 

0201iiS 02041L 10603L 1040lL 1050lL 10451L 10551 0600lL 
Sp*c:ific: Spec:lflc: Total Nonfll te red Fixed Filtrable Fixed Total 
Conduc:t. Conduc:t. Hardness Residue Nonflltered Res i due Filtrable Organic: 

Residue Residue Carbon 
IIS/c:m IIS/c:m CaC03 
2 62 62 17 18 I I 7 

180 136 51.6 LI LI 218 190 1i.0 
235 420 108. 149 970 218 190 18.0 
208 276 69. 31 77 10.9 

39 75 9. 43 226 5.6 

06051L 06021L 0630lL 0640lL 06531P 0671lL 0840lL 
Total Bi c:arbont. Carbonate Free COf Phenol ic: Chlorophyll A Consumed 

Inorganic: (CALCO. ) (CALCD. ) (eALeO. Material Oxygen 
Carbon 

7 62 62 62 2 2 5 
11 .0 42 0 0.7 L.002 0.003 4.1 
17.0 116 0 7.2 0.007 0.009 7.4 
14.6 80 0 2.8 0.004 0.006 5.3 
2.1i 11 0 1.7 0.004 0.004 1.3 

a For a description of procedures used refer to: Analytical Methods Manual, 
blnland Waters Directorate, Water Quality Branch, Ottawa, Canada 1974. 
All results except pH expressed in mg/L unless otherwise indicated. 

cont i nued ... 
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Table 73. Continued. 

07602L 0700lL 07106L 07551L 05105L 09105L 11103L 11201 L 
Total Total Dissolved Di 5501 ved Dissolved Dissol ved Dissolved Sodiul'l 

Nitrogen Kjeldahl Ni trogen ArmIOnia Boron FI uori de Sodiul'l Absorption 
(CALCD. ) Nitrogen N0 3 I> N02 Ni trogen Ratio 

ReI. Units 

SAMPLES 2 2 54 9 2 20 62 62 
LOW 0.61 0.6 L.OOI L.I 0.12 0.06 6.0 0.29 

HIGH 0.70 0.7 0.452 0.2 0.17 0.30 54.3 2.82 
AVERAGE 0.66 0.7 0.110 0.1 0.15 0.14 28.9 1.50 
STO. DEV 0.06 0.1 0.112 0.0 0.04 0.07 12.9 0.64 

BACKUP CODES 06L 04L 

12102L I 3302P 1lil0lL 15255L 15313L 15363L 151i13L 16303L 
Dissol ved Extrb Ie. Reacti ve Phosphorous Total Dissolved Phosphorous Di sso I ved 
Magnes i urn Aluminum Silica Dissolved lnorg. PO .. Inorg. PO .. Total Sulphate 

Ortho PO .. Phosphorous Phosphorous Phosphate 

SAMPLES 14 2 62 12 4 9 6 53 
LOW 11.1 0.17 2.7 0.003 L.002 0.012 0.010 5.9 

HI GH 7.4 0.25 13.2 0.065 0.068 0.036 0.033 25.2 
AVERAGE 5.3 0.21 8.6 0.016 0.025 0.021 0.020 10.8 
STD.DEV 0.9 0.06 2.7 0.016 0.029 0.007 0.010 3.6 

BACKUP CODES OIL 02L 57L 59L 14L 

In03L 19103L 2010lL 24052L 21f302P 2510lL 25304L 2530lfP 
Dissolved Dissolved Dissolved Dissol ved Extrble. Dissolved Extrble. Extrble. 
ChlorIde Potassium Calcium Chromi um Chromium llang.nese Manganese Henganese 

SAMPLES 62 62 62 I 2 14 I 2 
LOW 1.7 0.6 13.5 L.OOIi L.OIO L.OI L.OI 0.06 

HIGH 81.0 1i.1 33.4 L.OD4 L.OIO 0.03 L.OI 0.06 
AVERAGE 37.0 1.1 19.6 0.01 0 • .0'6 
STD.DEV 18.8 0.6 3.3 0.01 0.00 

BACKUP CODES 04L 

26102L 26302P 27302P 2810lL 28302L 29105L 29305L 29305P 
Dissolved Extrble. Extrble. Dissolved Extrble. Dissolved Extrble. Extrb Ie. 

I ron I ron Cobalt NIckel Nickel Copper Copper Copper 

SAMPLES 15 2 I I 2 10 3 2 
LOW L.OOI 1.50 0.006 L.OO L.OOI L.OOI loOI 0.001 

HIGH 0.310 1.50 0.006 L.OO 0.004 L.OI L.OI 0.003 
AVERAGE 0.125 1.50 0.002 0.00 0.002 
STD. DEV 0.107 0.00 0.002 0.00 0.001 

BACKUP CODES 04L OIiP 06L 06L 

continued .•• 
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Table 73. Concluded. 

30305L 30305P 30105L 38101L 38301P 
Ext rb le. Extrble. Dissolved Dissolved Extrble. 

Zinc Zinc Zinc St r~nt i urn Stronti urn 

SAMPLES 3 2 10 1 "1 
LOW L. 01 0.002 L.OOl 0.12 0.09 

HIGH L. 01 0.004 L.Ol 0.12 0.09 
AVERAGE 0.003 0.01 
STD.DEV -- 0.001 0.00 

BACKUP CODES 04L 04L OlL 

48302P 56301P 80311P 81101 L 82103L 
Extrb le. Extrble. Extrble. Di ssol ved Di sso 1 ved 
Cadmium Bari urn Mercury Thall i urn Lead 

llg/L 
SAMPLES 2 2 2 1 9 

LOW L.OOI L.1 L.05 L.O L.OOl 
HIGH L. 001 L.l L.05 L.O L.05 

AVERA~E 
STD.DEV 

BACKUP CODES -- OlL 

18160L 18161L 18162L 18163L 42301P 
Aroclor Aroclor Aroclor Aroc lor Extrble. 

1254 1248 1260 1016 Molybdenum 
(PCB'S) (PCB'S) (PCB'S) (PCB'S) 

llg/L llg/L llg/L llg/L 

SAMPLES 2 2 2 1 2 
LOW L.024 L.032 L.035 L.033 L.05 

HI GH L. 024 L.032 L.OS5 L.033 L.05 
AVERAGE 
STD.DEV 

82301 L 83202P 92101L 47302P 48102L 
Ext rb le. Extrble. Dissolved Extrble. Di sso 1 ved 

Lead Lead Uranium S i 1 ve r Cadmium 

SAMPLES 3 2 1 2 1 
LO\.J L.Ol L.OOl 0.0003 L.Ol L.OOl 

HIGH L. 01 L.OOl 0.0003 L. 01 L. 001 
AVERAGE 
STD.DEV 

BACKOP CODES 01P 01L 
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Table 74. Detailed surface water quality data, Alberta 1974-76 (Publ. 
1980, Inland Waters Directorate, Western and Northern Region, Water 
Quality Branch, Calgary) 

The report contains detailed chemical, physical, and biological data from 
short-term special studies, surveys or long-term monitoring of selected 
surface waters in Alberta during the period of 1974 to 1976. Among the 
stations monitored were the Athabasca River at Fort McMurray and at Fort 
MacKay, and the Clearwater River above Fort McMurray and at Upper Wingdam. 

Location: Clearwater River above Fort McMurray, Station 00aL07CDOOOl ab 

(Lat. 56D 40M 515, Long. 111 D 15M OS, UTM 12 484700E 6281600N) 

020615 020415 02041L 103015 10301L 02073L 0201lL 10401L 
Water Speci fic Specific pH pH Turb i di ty Apparent Honfi I tered 
Temp. Conduct. Conduct. Colour Residue 

SAMPLE DATE 

MST SUBM °c USIE/cm USIE/cm JTU Rei. Units 

D M Y HR 10 

12 02 74 1630 0003 1.0 333. 8.4 7.4 2.2 40. 
22 03 74 1200 0001 .0 294. 7.2 150. 50. 861. 
15 04 74 1200 0001 .0 310. 7.6 31.0 60. 37. 
04 06 74 1440 0003 14.0 133. 8.3 7.2 30.0 
08 DB 74 0745 0003 20.0 143. 154. 7.8 11.0 80. 

17 10 74 0800 0003 4.0 226. 207. 8.3 7.9 7.0 40. 
22 01 75 1530 0003 .0 294. 8.0 7.2 4.0 L5 
19 06 75 0700 0003 16. 168. 7.8 7.6 lB. 55. 
21 08 75 1715 0003 16. 17B. 7.7 7.7 15. 60. 
09 02 76 1215 0003 • 0 302 • 6.6 7.1 6.0 25. 

28 OB 76 1420 0003 266. 7.8 450. 18. 1751. 
"21 11 76 1000 0003 .8 235. 229. 7.9 7.6 8.5 40. 3. 

1050lL 0620lL 1015lL 1010lL 20103L 12102L 1210lL 10603L 
Fixed Bic:arbont. Alkal inltv Total Dissolved Dissolved Dissolved Total 

Hanfll tered (eAlCD.) Phenol Alkalinity Calcium Magnes i um Magnesium Hardness 
Resi due Phthalein (CALCD. ) 

SAMPLE DATE 

MST SUBM CaCOS CaC0 3 CaC03 

0 M Y HR 10 
12 02 74 1630 0003 101. o. 83.0 24.0 OIL 5.B 84.0 
22 03 74 1200 0001 770. 80. o. 66.0 19.0 OIL 5.7 71.0 
15 04 74 1200 0001 23. 95. o. 78.0 21.0 01 L 5.7 76.0 
04 06 74 1440 0003 56. .0 46.0 15.0 OIL 2.8 49.0 
08 08 74 0745 0003 67. o. 55.0 17.0 OIL 3.5 57.0 

17 10 74 0800 0003 71. .0 58. 16. OIL 5. I 61. 
22 01 75 1530 0003 8B. .0 72. 24. OIL 3.7 75. 
19 06 75 0700 0003 66. .0 54.3 15.2 5.0 
21 08 75 1715 0003 68. .0 55.6 16.2 5.3 5.3 62.306L 
09 O~ 76 1215 0003 83. .0 68.0 18.7 6.3 
28 08 76 1420 0003 1608. 81.0 24.0 9.4 
21 11 76 1000 0003 1. 73. .0 60.0 17.2 6.0 

aFor a description of procedures used refer to: Analytical Methods Manual, 
blnland Waters Directorate, Water Quality Branch, Ottawa, Canada 1974. 
All results except pH expressed in mg/L unless otherwise indicated. 

con t i nued ..• 



108 

Table 74. Continued. 

IOD02l 1l103l 19103l I 7206l 09105l 16306l 14102l 0020ll 
SAMPLE DATE Total Dissolved Di sso I ved Dissolved Dissol ved Dissolved Reacti ve Total 

Inorganic Sodium Potassium Chloride Fluori de Sulphate Si I ica Dissolved 
MST SUBM Carbon Sol ids 

0 M Y HR 10 
(eAlCD. ) 

12 02 74 1630 0003 33.0 1.1 42.0 03l .1 10.0 04l 11.0 177. 

22 03 74 1200 0001 33.0 .9 41.0 7.9 04l 

IS 04 74 1200 0001 31.0 1.2 38.0 13.0 04l 

04 06 74 1440 0003 9.6 .8 9.1 .1 5.5 04l 7.0 77. 

08 08 74 0745 0003 14.0 .5 15.0 .1 7.3 8.5 99. 

17 10 74 0800 0003 21. • 8 24 • .1 6.7 8.9 117. 

22 01 75 1530 0003 34. 1.5 49. .1 9.5 13. 178. 

19 06 75 0700 0003 58.5 13.4 .7 14.0 .1 5.0 5.8 92. 

21 08 75 0715 0003 62.3 15.0 .6 18.3 .1 5.1 7.2 101. 

og 02 76 1215 0003 72.6 32.6 1.3 43.0 .1 9.0 12.7 164. 

28 08 76 1420 0003 98.6 24.3 1.4 24. .1 19. 12.0 163. 

21 11 76 1000 0003 67.7 22.5 .8 28. .1 7.1 10.2 128. 

06051l 0600ll I 5406l 07002L 07106l 07602L 06604P 06532P 
SAMPLE DATE Total Total Total Total Dissolved Total Dissol ved Phenol i c 

Inorganic Organic Phosphorous Kjeldahl Nitrogen Ni trogen Cyani de Material 
HST SUBH Carbon Carbon Ni trogen NOS , N02 (tALCO. ) 

0 II Y HR 10 

12 02 74 1630 0003 14.0 13.0 .050 l1L .4 Oil .190 .59 l.002 
04 06 74 1440 0003 10.0 20.0 .078 III .8 .030 .B3 .013 
08 08 74 0745 0003 12.0 15.0 .060 .6 l.OI Q.61 .• 017 
17 10 74 0800 0003 12. II,. .033 .2 loOI Q.21 L.002 
22 01 75 1530 0003 II •. 8. .045 l. I .17 Q.27 .014 .013 

19 06 75 0700 0003 10. 13. .057 .5 l.OI Q.51 .007 .014 
21 08 75 0715 0003 12. IS. .072 .6 .01 .61 .005 .010 
09 02 76 1215 0003 12. 21. .07 .9 .30 1.20 .012 .OOB 
28 08 76 1420 0003 16. 28. .022 .035 L.005 .001 35P 
21 11 76 1000 0003 IS. 13. .028 .05 .005 .002 35P 

SAMPLE DATE 
0430lP 05105L I 3305P 23302P 24312P 25304P 26304P 27302P Extrble. Dissolved Extrble. Extrble. Extrble. Extrble. Extrble. Extrble. 

HST SUB" Beryllium Boron Aluminum Vanadium ChromIum Manganese Iron Cobal t 
0 II V HR 10 

12 02 74 1630 0003 .13 l.10 02P L.OIO .03 .66 L.OOI 04 06 74 1440 0003 .14 .48 02P L.OIO .07 1.80 .006 08 08 74 0745 0003 .14 .16 02P L.OIO .07 1.31 L.OOI 
17 10 74 0800 0003 .10 .042 L.Ol5 .04 .97 l.002 
22 01 75 1530 0003 .10 .080 L.Ol5 .07 1.2 L.002 
19 06 75 0700 0003 .13 .20 L.015 .07 .98 L.002 
21 03 75 0715 0003 .14 .14 L.OOI L.015 .07 1.5 l.002 
09 02 76 1215 0003 .12 .14 .001 L.015 .07 1.2 l.OO2 
28 08 76 1420 0003 L.OI .21 8.0 02P .030 L.015 .69 24. .019 
21 11 76 1000 0003 l.OI .11 .030 L.OOI L.Ol5 .04 .72 .002 

continued ..• 
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28302P 29305P 30305P 33104L 34102L ~ 3830lP 4230lP 4730lP 
Extrble. Extrble. Extrble. DI 5501 ved Dissolved Extrble. Extrble. Extrble. 

Nickle Copper Zinc Arsenic Selenium Strontium Molybdenum Sliver 
SAMPLE DATE 

MST SUBM 

D H V HR ID 

12 02 74 1630 0003 L.OOI l.001 .018 .05 L.05 L.OI 
04 06 74 1440 0003 .006 .003 .007 l.0005 .07 L.05 l.Ol 
08 08 74 0745 0003 l.OOl l.001 .004 ,0005 L.0005 .04 L.OS 
17 10 74 0800 0003 l.002 L.OOI .002 L.0005 L.0005 .05 L. 10 
22 01 75 1530 0003 .004 .003 .001 l.0005 l.0005 .10 l. 10 02P 

19 06 75 0700 0003 .002 .003 l.OOl L.0005 l.0005 .08 l. 10 
21 08 75 0715 0003 l.002 .001 .003 L.0005 loOO05 .10 l.IO 
09 02 76 1215 0003 lo002 .007 .005 l.ooog l.0005 .15 lolO 
28 08 76 1420 0003 .042 .032 .087 .0021 loOO05 .23 
21 11 76 1000 0003 .002 L.OOI L.OOI l.0005 l.0005 .10 

0 
\D 

48302P 5630lP 80311P 82302P 0810lP 06711 L 
Extrble Extrble. Extrble. Extrble. Dissolved Chlorophyl I A 
Cadmium Barium Mercury Lead Oxygen 

SAMPLE DATE 

HST SUBM IIgfL 

D H V HR ID 

12 02 74 1630 0003 l.OOl L. I L05 L.OOI .005 
04 06 74 1440 0003 .001 L.I l.05 l.OOl 9.0 .009 
08 08 74 0745 0003 LOOI L.I L05 L.OOI 13.2 .018 
17 10 74 0800 0003 l.001 L05 l.05 Lo04 12. I .008 
22 01 75 1530 0003 LOOI L05 L05 l.004 13.8 .022 

19 06 75 0700 0003 LOOI LOS L05 l.004 9.6 L.005 
21 08 75 0715 0003 .001 L05 L.05 l.004 9.3 .008 
09 02 76 1215 0003 LOOI L05 .06 1.004 11.4 L.005 
28 08 76 1420 0003 L.OOI .15 l.05 .021 
21 II 76 1000 0003 .001 L05 l.05 l.004 
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Table 75. Detailed surface water qual ity data, Alberta 1974-1976 (Pub1. 
1980, Inland Waters Directorate, Western and Northern Region, Water Quality 
Branch, Calgary) 

The report contains detailed chemical, physical, and biological data from 
short-term special studies, surveys or long-term monitoring of selected 
surface waters in Alberta during the period of 1974 to 1976. Among the 
stations monitored were the Athabasca River at Fort McMurray and at Fort 
MacKay, and the Clearwater above Fort McMurray and at Upper Wingdam. 

Location: Clearwater River, Upper Wingdam, Station 00AL07CD0002ab (Lat. 
56D 42M OS, Long. lllD 20M OS, UTM 12 479600E 6283800N) 

02061S 
02061L 
02041 L 
10301L 
02073L 
02011L 
10603L 
00201L 
06301L 
06201L 
10151L 
10101L 
20103L 
11103L 
19103L 
1 7206L 
12101L 
16306L 
14102L 

Samp Ie Date 

MST SUBM 

o Wate r Temp. C o Wate r Temp. C 

D M 

07 02 

y 

74 

Specific Conduct. (USIE/cm) 
pH 
Turbidity JTU 
Apparent Co lour (Re 1. Un its.) 
Total Hardness (CaC0 3) 

HR 

1200 

Total Dissolved Solids (CALCD.) 
Carbonate (CALCD.) 
Bicarbont. (CALCD.) 
Alkalinity Phenolphthalein (CaC03) 
Total Alkalinity (CaC0 3) 
Dissolved Calcium 
Dissolved Sodium 
Dissolved Potassium 
Dissolved Chloride 
Dissolved Magnesium (CALCD.) 
Dissolved Sulphate 
Reac t i ve S iIi ca 

ID 

0001 

a For a description of procedures used refer to: 

.0 
16.5 

318. 
7.3 
3.9 

50. 
82.0 

172. 
o. 

95. 
o. 

78.0 
21.0 OIL 
33.0 

1.0 
43.0 OIL 

7.2 
9.5 04L 

11.0 

Analytical Methods Manual, Inland Waters Directorate, Water Quality Branch 
Ottawa, Canada 1974. 

b All results except pH expressed in mg/L unless otherwise indicated. 
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Table 76. Aquatic studies on the various rivers in the Fort McMurray region: 
Horse River, Hangingstone River, and Clearwater River, September 1972 (Depart­
ment of Natural Resources, Fish and Wildlife Division). 

The report covers geographical and geological characteristics of each river 
plus biological and chemical characteristics of various sample sites in each 
river system. 

Location: Clearwater River (Sec. 6 Twp. 89 Rge. 5)a This sampling site is 
located outside the AOSERP study area. 

Date 

Temperature °c 
Dissolved Oxygen 

pH Fi e 1 d 
'laboratory 

Specific Conductance 

Total Hardness CaC0
3 

Total Alkalinity CaC0
3 

Sulfate 

Chloride 

Nitrate + Nitrite 

Iron 

Calcium 

Magnesium 

Sodium 

Potassium 

Phosphate 

Ammonia Nitrogen 

Turbidity 

24-08-72 

8.3 

335 
68 

69 
22 

50 

O. 1 

0.2 

20 

4 

39 
1.3 
0.4 

0.2 

5 

a 
All results except pH, specific conductance (llmho/cm), and turbidity (JTU) 
expressed in mg/L. 
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Table 77. Water analysis report ( Alberta Research Council, Unpublished Data 
Lab No. 76 7, I ndex No. DH 313). 

Location: Unnamed spring, tributary to Clearwater River near a sawmill (Twp. 
88 Rge. 9 Sec. 36 Lsd. -L)a 

Date 08-01-76 

Field pH 
Field Bicarbonate 
Field Carbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaC03 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
Si 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculate TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.5 
429 

o 
422.0 
327.2 
328.0 

780 
7.5 

80.0 
31.0 
22.5 
8.8 
0.0 

410.0 
33.2 
4.0 
0.9 

12.9 
87.0 
36.0 

394.9 
1.28 
0.02 
0.05 
3·5 
0.01 
0.1 
0.00008 
0.30 
7.539 
7.747 

a All results except pH expressed as mg/L, unless otherwise indicated. 
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Table 78. Water analysis report (Alberta Research Council, U~published Data 
Lab No. 76 8, Index No. DH 314). 

Location: Conn Creek at Highway 63 cros~ing (Twp. 89 Rge. 9 Sec. 29 Lsd. 13)a 

Date 10-01-76 

Field Specific Conductance 
(llmho/cm) 

Field pH 
Field Temperature °c 
Field Bicarbonate 
Field Carbonate 
Total Dissolved Solids 
Hardness as CaCOs 
Alkalinity as CaCO s 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S iIi ca 
Calcium (acid) 
Magnesium (acid) 
Calc. TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury (1l9/L) 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

8.0 
0.0 

603 
o 

670.0 
476.1 
444.8 

1130 
8.2 

110.0 
49.0 
47.5 
4.2 
0.0 

556.0 
128.0 

4.0 
1.0 

14.5 
124.0 
54.0 

631.6 
O. 1 
0.01 
0.03 
0.8 
o 
0.4 

56 
0.4 

11 .907 
11.696 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 79. Water analysis report (Alberta Research Council, Unpubl ished Data 
Lab No. 76 3, Index No. DH 309). 

Location: Conn Creek at Thickwood Tower Road (Twp. 89 Rge. 10 Sec. 23 LSD.-l)a 

Date 08-01-76 

Field Specific Conductance 
(]..Imho/cm) 

Field pH 
Field Temperature °c 
Field Carbonate 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkal inity as CaC03 
Specific Conductance 

(]..Imho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S i 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Total Anions (epm) 
Total Cations (epm) 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury (]..Ig/L) 
Fluoride 

7.4 
0.0 
o 

512 
436.0 
171 .5 
380.8 

830 
7.3 

43.0 
15.6 
1.3 
0.0 

476.0 
7.4 
4.0 
3.0 

12.8 
46.0 
17.2 

436.1 
8. 117 
8.465 
0.06 
0.01 
O. 11 
3.2 
o 
0.1 
0.08 
0.30 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 80. Water analysis report (Alberta Research Council, Unpublished Data 
Lab No. 76 1, Index No. DH 307). 

Location: Conn Creek, mainstream before fork (Twp. 89 Rge. 10 Sec. 31 Lsd. _l)a 

Date 08-01-76 

Field pH 
Field Temperature °C 
Field Carbonate 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaCOs 
Alkalinity as CaCOs 
Specific Conductance 

(lJ,mho/cm @ 2S0C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
SuI fate 
Chloride 
Nitrate 
S iIi ca 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Total Anions (epm) 
Total Cations (epm) 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury (1l9/L) 
Fluoride 

7.1 
0.0 
o 

40S 
346:0 
147. 1 
304.8 

660 
7.2 

39.0 
12.1 
8S.0 
1.7 
0.0 

381.0 
6.3 
4.0 
1.6 

13.9 
4S.0 
13.4 

350.9 
6.515 
6.683 
0.06 
0.01 
0.03 
4.0 
0.0 
1.8 
0.04 
0.03 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table Bl. Water Analysis Report (Alberta Research Council, Unpubl ished Data 
Lab·No. 76 2, Index No. DH 30B). 

Location: Conn Creek, south fork of upper reaches (Twp. B9 Rge. 11 Sec. 35 
Lsd. _l)a 

Date OB-01-76 

Field pH 
Field Temperature °C 
Field Carbonate 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaC03 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
Sil i ca 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Total Anion 
Total Cations 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury (1l9/L) 
Fluoride 

6.9 
0.0 
o 

251., 
208.0 
145.0 
lB9.6 

420 
7.2 

3B.0 
12.2 
2B.7 

1.7 
0.0 

237.0 
4.9 
4.0 
1.9 

14.0 
41.0 
13.3 

221.9 
4.130 
4.192 
0.06 
0.03 
0.01 
4.8 
0.32 
0.7 
0.06 
0.20 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 82. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment; Unpubl ished Data). 

Location: Dover River, confluence with MacKay River 00AT07DB2179a 

Date 

Parameter 

pH 
Specific Conductance 

hU11ho/cm} 
Calcium Dissolved 
Magnesium Dissolved 
Sodium Dissolved 
Potassium Dissolved 
Turbidity (JTU) 
Color 
Chloride Dissolved 
Fluoride Dissolved 
Total Kjeldahl Nitrogen 
Nitrate + Nitrite 
Ortho phosphorus 
Inorganic phosphorus 
A 1 ka lin i ty pp 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Sulfate Dissolved 

S i 1 i ca React i ve 
Phenols 
Tannins and Lignins 
Cadmium extractable 
Chromium extractable 
Cobalt extractable 
Copper extractable 
Iron extractable 
Lead extractable 
Manganese extractable 
Mercury extractable 
Nickel extractable 
Zinc extractable 
Oil and Grease 
Arsenic extractable 
Total Dissolved Solids calc. 

b Code 

10301L 

02041L 
20101L 
12103L 
11102 L 
19103L 
02073L 
02011 L 
17203L 
09105L 
07001L 
07106L 
15255L 
15363L 
10151L 
10101L 
10603L 
16303L 
14102L 
06531P 
06551L 
48302P 
24302P 
27302P 
29305P 
26307P 
82302P 
25304P 
80301P 
28302P 
30305P 
06521L 
33303L 

31-07-72 

8.6 

462 
50.5 
13 
43. 1 

1.8 
2.8 

120 
8.3 
0.18 
1.66 
0.10 
0.008 
0.034 
2.2 

224 
50.5 
25.4 

1.8 
L 0.004 

1.02 
L 0.001 
L 0.006 

0.007 
0.001 
0.80 

L 0.004 
0.040 
0.00014 
0.004 

L 0.001 
159 

L 0.004 
268 

a All results except pH expressed in mg/L, unless otherwise indicated. 
bFor a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 83. Water sample analysis (Pollution Control Laboratory, Pollution Control 
Division, Alberta Departmnet of Environment; Sample No. 7888; Unpublished Data). 

Locat i on: Dover River, confluence with MacKay River 00AT07DB2179a 

Date 
Time 

Parameter 

pH 
Specific Conductance 

(J,lmho/cm) 
Calcium 
Magnesium 
Sodium 
Potassium 
Iron 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chlori de 
Sulfate 
Fl uori de 
Bicarbonate 
Chemical Oxygen Demand 
Oi 1 and Grease 
Threshold Odor Number 
Turbidity (JTU) 
Ammonia Nitrogen 
Phenols 
Total Phosphate 
Tannins and Lignins 
Colour - Fi 1 ter 1 

Filter 2 
Filter 3 

Cadmium 
Chromium 
Cobalt 
Copper 
Manganese 
Mercury 
Lead 
Zinc 
Total Alkalinity as CaC0

3 Total Ha~dness as CaCO 
Total Dissolved Solids 3 

b 
Code 

10301L 

02041L 
20105L 
) 2102L 
11102L 
19102L 
2J6302L 
07107L 
07206L 
17203L 
16302L 
09105L 
06201L 
08301L 
06521L 
02001L 
02073L 
07551 L 
06532L 
15407L 
06551L 
02026L 
02026L 
02026L 
48005L 
24005L 
27005L 
29009L 
25007L 
80003L 
82006L 
30006L 
10101L 
10604L 
00203L 

17-08-72 
1215 

8.3 

420 
40 
13 
33 
1.5 
1.4 

L O. 1 
L O. 1 

9 
43 
o. 19 

222 
60 

L 1.0 
2 
4 
1.5 

L 0.001 
L O. 1 

2.8 
91 
85 
59 

L 0.001 
0.018 

L 0.001 
0.008 
0.006 
0.0003 

L 0.001 
L 0.01 

182 
155 
253 

a . . 
bAll results except pH expressed in mg/L unless otherwise indicated. 

for a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 84. Water sample analysis (Pollution Contr.ol Laboratory, Pollution 
Control Division,· Alberta Department of Environment; Unpubl ished Data). 

Location: Dover River, confluence with MacKay River 00AT07DB2179
a 

Date 

Parameter 

pH 
Specific Conductance 

(llmho/cm) 
Total Hardness as CaCO 
Total Alkalinity as ca~03 
SuI fate 
Ch lori de 
Nitrate + Nitrite 
Iron 
Calcium 
Magnesium 
Sodium 
Potassium 
Fl uori de 
Phosphate 
Ammonia Nitrogen 
Oil and Grease 
Phenols 
Tannins and Lignins 
Colour - Fi Iter I 

Fi Iter 2 
Filter 3 

Threshold Odor Number 
Turbidity (JTU) 
Tota I So 1 ids 
Surfactants 
Cobalt 
Copper 
Manganese 
Nickel 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Zinc 

b Code 

1030lL 

02041L 
10605L 
10101L 
16302L 
1 7203L 
07107L 
26002L 
20101L 
12103L 
11101 L 
19101L 
09105L 
15406L 
07551 L 
06521L 
06531L 
06551L 
02026L 
02026L 
02026L 
02001L 
02073L 
10471L 
10701L 
27004L 
29008L 
25006L 
28004L 
33003L 
48004L 
24004L 
82005L 
80002L 
30006L 

25-09-72 

Sample No. 
7508 

8.3 

550 
184 
240 

80 
17 

L O. 1 
o. 1 

68 
3 

55 
2.6 

2.3 
0.7 

4 

05-10-72 

Sample No. 
7406 

8.2 

550 
194 
262 

40 
17 
o. 1 
0.3 

54 
13 
56 

1.8 
L 0.05 

0.3 
0.8 
1.3 
0.01 
1.4 

92.5 
89.5 
76.0 
2 
3 

398 
2.6 
0.004 
0.004 
0.020 
0.006 
0.001 
0.004 
0.006 
0.016 
0.0038 
0.008 

aAll results except pH expressed in mg/L, unless otherwise indicated. 

bFor a description of methods used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water 
a~d wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 85. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment; Unpubl ished Data). 

Location: Dover River, confluence with Mackay River 00AT07DB2179a 

Date 17-06-73 
Time 1840 

Parameter Code b Results 

pH 10301L 7.9 
Specific Conductance 

(]Jmho/cm) 02041 L 189 
Calcium 20101L 24 
Magnesium 12103L 4 
Sodium l1101L 26 
Potassium 19101L 0.9 
Iron 26002L 5.7 
Nitrate Nitrogen 07107L L 0.1 
Nitrite Nitrogen 07107L L O. 1 
Ch lor ide 17203L 1 
Sulfate l6302L 52 
Bicarbonate 06201L 97 
Total Alkalinity as CaC0

3 
10101L 81 

Total Hardness as CaCO 
3 

10602L 76 
Oil and Grease 06521L L I 
Colour-Filter I 02026L 80 

Fi 1 ter .2 02026L 72 
Fi Iter 3 02026L 40 

Threshold Odor Number 02001 L 2 
Turbidity (JTU) 02073L 
Tota 1 Res i due 1047lL 378 
Total Residue Fixed 10521L 158 
Nonfilterable Residue 10401L 188 
Ammonia Nitrogen 07551 L 3.5 
Phosphate 15406L 0.6 
Phenols 06531L 0.01 
Tannins and Lignins 06551 L 3.4 
Chemical Oxygen Demand 0830lL 86 
Cobal t 27004L 0.02 
Copper 29008L 0.022 
Manganese 25006L 0.104 
Mercury 80002L L 0.0002 
Cadmium 48004L L 0.001 
Nickel 28004L 0.016 
Chromium 24004L 0.020 
Lead 82005L 0.001 
Zinc 30006L L 0.01 

~All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water AnalysIs 
Sect ion. 
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Table 86. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division,' Alberta Department of Environment; Unpublished Data). 

Location: Dover River, confluence with MacKay River 00AT07DB2179a 

Date 14-08-73 
Time 1705 

Parameter 

pH 
Specific Conductance 

(]Jmho/cm) 
Calcium 
Magnesium 
Sodium 
Potassium 
Iron 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chlori de 
Sulfate 
Fluoride 
B i ca rbona te 
Chemical Oxygen Demand 
Oi 1 and Grease 
Threshold Odor Number 
Tota 1 Res i due 
Total Residue Fixed 
Turbidity (JTU) 
Ammonia Nitrogen 
Phenols 
Total Phosphate 
Tannins and Lignins 
Colour"-Filter 1 

Fi Iter 2 
Fi Iter 3 

Total Hardness as CaCO 
Total Alkalinity as ca~03 
Cobalt 
Copper 
Manganese 
Mercury 
Nickel 
Cadmi um 
Chromium 
Lead 
Zinc 

b code 

10301L 

02041L 
02103L 
12103L 
11102 L 
19102L 
26002L 
07107L 
07206L 
17203L 
16302L 
09l05L 
06201L 
08301L 
06521L 
0200lL 
10471L 
10521L 
02073L 
07551L 
06531L 
15406L 
0655lL 
02026L 
02026L 
02026L 
10602L 
10101L 
27004L 
29008L 
25006L 
80002L 
28004L 
48004L 
24004L 
82005L 
30006L 

Results 

8.3 

325 
25 
13 
27 

1.7 
1.5 

L o. 1 
L O. 1 

10 
23 
0.07 

213 
89.4 

1.2 
2 

272 
138 

3 
L 0.2 

0.021 
1.2 
3.5 

88 
81 
51 

115 
175 

L 0.001 
0.005 
0.030 
0.0003 
0.003 

L 0.001 
L 0.001 

0.005 
0.01 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of methods used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis Section. 
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Table 87 .• Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment; Unpubl ished Data). 

Location: Ells River, confluence with Athabasca River 00AT07DA2181 a 

Sample No. 5819 
Date 31-07-72 

Parameter Codeb 

pH 
Specific Conductance 

()Jmho/cm) 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Calcium Dissolved 

Magnesium Dissolved 
Sulfate Dissolved 
Sodium Dissolved 
S i 1 i ca React i ve 
Chloride Dissolved 
Fluoride Dissolved 
Potassium Dissolved 
Total Kjeldahl Nitrogen 
Nitrate + Nitrite 
Dissolved Inorg. Phosphate 
Turbidity (JTU) 
Colour 
Phenols 
Tannins and Lignins 
Oils and Grease 
Cadmium Extractable 
Chromium Extractable 
Cobalt Extractable 
Copper Extractable 
I ron Ext rac tab 1 e 
Lead Extr.actable" 
Manganese Extractable 
Mercury Extractable 
Nickel Extractable 
Zinc Extractable 

10301L 

02041 L 
10101L 
10603L . 
20101L 
12103L 
16303L 
11103L 
14102L 
17203L 
09105L 
19103L 
07001 L 
07106L 
15363L 
02073L 
02011L 
06531P 
06551L 
06521L 
48302P 

" 24302P 
27302P 
29305P 
26307P 
82302P 
25304P 
80301P 
28302P 
30305P 

8.3 

214 
88. 1 
90.5 
25.4 

7.0 
16.8 
11.0 
0.5 
2. 1 
0.10 
0.8 
0.85 
0.04 
0.007 
2.3 

40 
L 0.004 

0.32 
66. 1 

L 0.001 
L 0.006 

0.008 
0.023 
0.020 

L 0.004 
0.020 
0.0001 
0.005 

L 0.001 

aA11 results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 88. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division,' Alberta Department of Environment; Unpubl ished Data). 

Location: Ells River, confluence with Athabasca River 00AT07DA2181 a 

Sample No. 6498 7525 
Date 22-08-72 25-09-72 

Parameter Code b 

pH 10301L 8.3 8.0 
Specific Conductance 

(llfIlhol cm) 02041L 245 275 
Total Alkalinity as CaC0

3 
10101L 101 107 

Total Hardness as CaC0
3 

10605L 98 98 
Sulfate 16302L 32 34 
Chloride 17203L 6 4 
Nitrate + Ni t ri te 07107L L O. 1 O. 1 
Iron 26002L 0.3 O. 1 
Calcium 20101L 27 29 
Magnesium 12l03L 7 5 
Sodium 11101L 16 20 
Potassium 19101L 1.7 1.4 
Phosphate l5406L 0.1 0.2 
Ammonia Nitrogen 0755lL 0.4 0.4 
Turbidity (JTU) 02073L 2 4 

a pH expressed in mg/L, unless indicated. All results except otherwise 

b 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for"chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table B9. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment; Unpubl ished Data). 

Location: Ells River, confluence with Athabasca River 00AT07DA21Bl a 

Sampl e No. 7514 7409 
Date 2B-09-72 05-10-72 

Parameter Codes b 

pH 10301L 7.G B.l 
Specific Conductance 

(]Jmho/cm) 02041L 150 335 
Total Hardness as CaCO 10605L 72 128 
Total Alkalinity as C~C03 10101L 67 13B 
Sulfate 16302L 15 52 
Chloride 17203L L' .1 6 
Nitrate + Nitri te 07107L L O. 1 L O. 1 
Iron 26002L O. 1 0.4 
Ca 1 ci um 20101L 24 40 
Magnesium 12103L 2 6 
Sodium 11101 L 3 28 
Potassium 1910lL 1.2 2.3 
Fluoride 09105L L 0.05 
Phosphate 15406L 0.2 O. 1 
Ammonia Nitrogen 07551L 0.5 0.6 
Turbidity (JTU) 02073L 2 3 
Oil and Grease 96521L 2.0 
Phenols 06531L 0.003 
Tannins and Lignins 06551L 0.9 
Colour-Filter I 02026L 94.0 

Filter 2 02026L 91.5 
Fi 1 ter 3 02026L 82.0 

Threshold Odor Number 02001L 4 
Total Dissolved Solids 10471L 260 
Surfactants 10701L 2.6 
Cobalt 27004L 0.004 
Copper 2900BL 0.006 
Manganese 25006L 0.020 
Nickel 2Bo04L O.OIB 
Arsenic 33003L 0.001 
Cadmium 48004L 0.004 
Chromium 24004L 0.003 
Lead 82005L . 0.022 
Mercury 800D2L 0.0035 
Zinc 30006L 0.012 

:AII results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, water Analysis 
Section. 
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Table 90. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment; Unpubl ished Data). 

Location: Ells River, confluence with Athabasca River 00AT07DA2181 a 

Sample No. 
Date 
Time 

Parameter 

pH 
Specific Conductance 

(Jjmho/cm) 
Calcium 
Magnesium 
Sodium 
Potassium 
Iron 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chloride 
Sulfate 
Fluoride 
Bicarbonate 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Oil and Grease 

Chemical Oxygen Demand 
Threshold Odor Number 
Total Residue 
Total Residue Volatile 
Nonfilterable Residue 
Colour-Filter 1 

-Filter2 
- Fi 1 ter 3 

Turbidity (JTU) 
Ammonia Nitrogen 
Phosphate 
Phenols 
Tannins and Lignins 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

b Code 

10301L 

0204lL 
20l0lL 
l2-l03L 
1110lL 
19l0lL 
26002L 
07l07L 
07107L 
1 7203L 
16302L 
09l05L 
0620lL 
1010lL 
10602L 
06521L 
08301L 
02001L 
10471L 
10521L 
10401L 
02026L 
02026L 
02026L 
02073L 
0755lL 
l5406L 
06531L 
06551L 
48004L 
24004L 
27004L 
29008L 
82005L 
25006L 
80002L 
28004L 
30006L 

5161 
17-06-73 

1820 

8.0 

197 
28 
12 
12 
1.1 

12.4 
L o. 1 
L 0.1 

4 
·80 

78 

1.8 
52 

8 
890 
124 
700 

76 
72 
49 

G 15 
2. 1 
0.9 
0.005 
2.9 

L 0.001 
0.038 

L 0.001 
0.026 
0.017 
0.750 
0.0009 
0.044 
0.065 

7305 
14-08-73 

1615 

e .. 

8.2 

150 
16 
6 

11 
1.1 

L o. 1 
L o. 1 
L O. 1 

8 
15 
0.06 

78 
64 
66 

1.7 
53.6 
4 

172 
70 
68 
90 
86 
69 
30 

L 0.2 
0.7 
0.011 
1.8 

L 0.001 
L 0.001 
L 0.001 

0.014 
0.008 
0.023 

L 0.0002 
L 0.001 

0.01 

Backup Code 

02103L 

02l 

0]206L 

05L 
05L 
05L 
09L 
06L 
07l 

05l 

~All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control laboratory, Water Analysis 
Section. 



126 

Table 91. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment; Unpubl ished Data). 

Location: Ells River, confluence with Athabasca River 00AT07DA2181 a 

Sample No. 
Date 
Time 

Parameter 

pH 
Specific Conductance 

()Jmho/cm) 
Calcium 
Magnes i um 
Sodium 
Potassium 
Iron 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chloride 
Sulfate 
Fl uori de 
Bicarbonate 
Chemical Oxygen Demand 
Oi 1 and Grease 
Threshold Odor No. 
Turb i di ty (JTU) 
Ammonia Nitrogen 
Phenols 
Total Phosphate 
Tannins and Lignins 
Co 1 ou r - F i 1 te r 1 

Fi Iter 2 
Fi Iter 3 

Mercury 
Cobalt 
Copper 
Manganese 
Nickel 
Cadmium 
Chromium 
Lead 
Zinc 
Total Alkalinity as CaC0

3 Total Hardness as CaCO 
Total Dissolved Solids 3 

b Code 

1030lL 

02041L 
20105L 
12102L 
11102L 
19102L 
26302L 
07107L 
07206L 
17203L 
16302L 
09105L 
06201L 
08301L 
06521L 
02001L 
02073L 
07551L 
06532L 
15407L 
06551L 
02026L 
02026L 
02026L 
80003L 
27005L 
29009L 
25007L 
28005L 
48005L 
24005L 
82006L 
30006L 
10101L 
10604L 
00203L 

7884 
19-08-74 

1315 

7.9 

180 
28 
6 
6 
0.8 
0.6 

L O. 1 
L O. 1 

2 
37 
o. 16 

90 
39 
2.3 
1 
3 
0.3 

L 0.001 
L O. 1 

1.0 
94 
94 
82 

L 0.0001 
L 0.001 

0.007 
0.047 
0.004 

L 0.001 
0.017 

L 0.001 
L 0.01 

73 
94 

126 

~All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for the chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 92.W~ter analysis report (Alberta Research Council, Unpublished Data). 

Location: Ells River, confluence with Athabasca River (Twp. 96 Rge. 11 Sec. 2 
Lsd. -1) a 

Sample No. 
Index No. 
Date 

Field Specific Conductance 
(]J.mho/cm) 

Field pH 
Fi e 1 d Ca rbonate 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaCO 
Alkal inity as dco 
Specific Conductanc~ 

(}.unho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
CM·oride 
Nitrate 
Silica 
Ca 1 c i urn (ac i d) 
Magnesium (acid) 
Ca 1 cu lated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 

.Manganese 
Mercury 
Fl uori de 
Total Anions (epm) 
Total Cations (epm) 

75 123 
DH 92 

29-03-75 

220 
6.3 
0.0 

122.0 
148.0 
97.0 
93.6 

235.0 
8.4 

28.0 
6.6 

12.5 
1.7 
2.4 

112.0 
22.3 
12.0 
2.5 
3.0 

O. 1 
2.759 
2.527 

76 74 
DH 345 

29-02-76 

7.6 

122.0 
132.0 
100.7 
89.6 

285.0 
6.7 

28.0 
7.5 

20.0 
4.6 
0.0 

112.0 
19.2 
10.0 

1.0 
2.8 

28.0 
7.3 

148.2 
0.08 
0.01 
0.09 
0.2 
0.0 
O. 1 
0.00011 
0.2 
2.534 
3.002 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 93. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab. No. 76 78, Index No. DH 349). 

Location: Ells River, 6 mi northwest of Fort MacKay (Twp. 95 Rge. 11 Sec. 8 
Lsd. _l)a 

Date 29-03-75 

Field pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaC03 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S i 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 
Lead 
Manganese 
Mercury 

6.3 
0.0 

107 
120.0 
75.1 
78.4 

225 
7.0 

23.0 
4.3 

11.2 
1.7 
0.0 

98.0 
16.0 
14.0 
1.2 
2·3 

27.0 
6.4 

121 .9 
0.06 
0.0 
0.05 
0.2 
0.20 
2.354 
2.032 
0.0 
O. I 
0.0002 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 94. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 75 119, Index No. DH 88). 

Location: Eymundson Creek, confluence with Athabasca River (Twp. 98 Rge. 10 
Sec. 9 Lsd. -l)a 

Date 16-03-75 

Field Specific Conductance 
(llmho/cm) 

Field pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC03 
Alkalinity as CaC03 
Soecific Conductance 

(llmho/cm @ 25°C) 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chlori de 

Nitrate 

Si I i ca 

FI uori de 

Total Anions (epm) 

Tota I Cat ions (epm) 

1100 

7. I 

0.0 

673.0 

656.0 

399.0 

273.6 

890.0 

8.2 

80.0 

48.5 

65.0 

8.3 

0.0 

342.0 

244.0 

12.0 

3. I 

25.2 

1.60 

II .074 

II .020 

a ' 
All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 95. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Locat ion: 

Samp le No. 
Date 

Parameter 

a Eymundson Creek 00AT07DA2199 

Code b 

pH 10301L 

Specific Conductance 
(~mho/cm) 02041L 

Total Hardness as CaC0
3 

l0605L 

Total Alkalinity as CaC03 10101L 

Sulfate 16302L 

Chloride 1 7203L 

Nitrate + Nitrite 07107L 

I ron 26002L 

Calcium 20101L 

Magnes i urn 12103L 

Sod i urn 111 OIL 

Potassium 19101L 

Ammonia Nitrogen 07551L 

Phosphate 15406L 

-Turbidity (JTU) 02073L 

6496 
19-09-72 

8. 1 

610 

274 

138 

380 

9 

0.8 

6.4 

52 

34 

31 

3.2 

0.5 

1.0 

73 

a All results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environmert, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 96. Water sample analysis of the Athabasca River (Department of Energy 
and Natural Resources, Fish and Wildl ife Division). 

Water samples collected from sites on or near the Athabasca River were analyzed 
by the Alberta Department of Agriculture, Veterinary Service Division. The 
results were not published or put in any report. 

Location: Firebag Rivera 

Date 22-03-68 
Time: not given 

Total Solids 294 
Ignition Loss 116 

Hardness 167 

Sulfates 23 

Chlorides 36 

A1ka1 inity 140 
Nature ofAlkal inity Bicarbonate of 

Lime + Magnesium 

Nitrite Nitrogen 

Nitrate Nitrogen 

Iron 

Oi 1 

aAll results expressed in mg/L. 

nil 

n i 1 

0.45 

9 
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Table 97. Water analysis report (Alberta Research Council, Unpbul ished Data, 
Lab No. 75 107, Index No. DH 73). 

Location: Firebag drainage basin, unnamed lake northeast of Muskeg Mountain 
(Twp. 94 Rge. 6 Sec. 11 Lsd. _l)a 

Date 26-03-75 

Field Specific Conductance 
(llmho/cm) 

Fie 1 d pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC03 
Alkalinity as CaC03 
Specific Conductance 

(llmho!cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Ch lori de 

Ni trate 

Silica 

Calcium (acid) 

Magnesium (acid) 

Fl uori de· 

Total Anions (epm) 

Tota 1 Cat ions (epm) 

195 

5.5 

0.5 

10.0 

126.0 

22.0 

11.7 

6.3 

6.5 

1.4 

2.5 

0.4 

0.0 

14.6 

0.0 

1.0 

4.7 

6.5 

0.0 

0.343 

0.558 

a 
All results except pH expressed in mg/L., unless otherwise indicated. 
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Table 98. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

a Location: Gardiner Lakes, channel between north and south lakes 01AT07DA2005 

Sample No. 
Date 

Parameter 

pH 
Specific Conductance 

(].Imho/cm) 
Alkalinity 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Sulfate Dissolved 

Chloride Dissolved 
Nitrate + Nitrite 
Tota 1 Kje 1 dah 1 Nit rogen 
Ortho Phosphate 
Dissolved Inorg. Phosphate 
Calcium Dissolved 
Magnesium Dissolved 
Sodium Dissolved 
Potassium Dissolved 
S iIi ca React i ve 
Oi 1 and Grease 
Phenols 
Tannins and Lignins 
Fl uor ides 
Colour 
Turb i di ty tJTU) 
Cadmium Extractable 
Chromium Extractable 
Cobalt Extractable 
Copper Extractable 
I ron Ext ractab 1 e 
Lead Extractable 
Manganese Extractable 
Mercury Extractable 
Nickel Extractable 
Zinc Extractable 

b Code 

10301L 

02041L 
10151 L 
10101L 
10603L 
16303L 
1 7203L 
07106L 
07001L 
15255L 
15363L 
20101L 
12103L 
11103L 
19103L 
14102L 
06521L 
06531P 
06551L 
09105L 
02011 L 
02073L 
48302P 
24302P 
27302P 
29305P 
26307P 
82302P 
25304P 
80301P 
28302P 
30305P 

Total Dissolved Solids Ca Ie. 

5822 
31-07-72 

8.7 

109 
2. 19 

51.2 
57.4 
7.0 
0.5 
0.43 
1.59 

L 0.003 
0.007 

17.4 
3.3 
2.7 
0.8 
0.5 

127' 
L 0.004 

0.36 
0.08 

40 
5.5 

L 0.001 
L 0.006 

0.009 
0.001 

L 0.10 
L 0.004 

0.045 
0.00039 
0.003 

L 0.001 
62 

~All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 99. Water sample analysis (Pollution Control Lab oratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Gardiner Lakes, channel between north and south lakes OlAT07DA200Sa 

Sample No. 7408 
Date OS-10-72 

Parameter Codeb 

pH 1030lL 7.7 
Specific Conductance 
. (l1mho/cm) 02041L 118 

Total Alkalinity as CaC0
3 

10lOlL SO 
Total Hardness as CaC0

3 
l060SL 53 

Sulfate 16302L 15 
Ch lori de 17203L 1 
Nitrate + Nitrite 07107L L O. 1 
Iron 26002L O. 1 
Calci urn 20101L 15.2 
Magnesium 12103L 3.6 
Sodium 11101L 2 
Potassium 19101L 1.0 

. Fl uori de 09105L L 0.05 
Phosphate 15406L 0.2 
Ammonia Nitrogen 07S51L 0.3 
Oi 1 and Grease 06521L 1.9 
Phenols 06531 L 0.002 
Tannins and Lignins 06551L 0.5 
Co 1 ou r - F i 1 te r 1 02026L 95 

-Filter 2 02026L 94 
-Filter 3 02026L 86 

Threshold Odor Number 0200lL 4 
Turb i d i ty (JTU) 02073L 2 
Total Dissolved Solids 10471L 104 
Su rfactant s 1070lL 2.7 
Cadmi urn 48004L 0.004 
Chromium 24004L 0.003 
Cobalt 27004L 0.004 
Copper 29008L 0.004 
Lead 82005L 0.006 
Manganese 25006L 0.025 
Mercury 80002L L 0.0005 
Nickel 28004L 0.055 
Zinc 30006L 0.008 
Arsenic 33003L L 0.001 

a bAll results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 100. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Gardiner Lakes, channel between north and south lake 01AT07DA2005a 

Sample No. 
Date 
Time 

Parameter 

pH 
Specific Conductance 

(l1mho/cm) 
Calcium 
Magnesium 
Sodium 
Potassium 
Iron 
Nitrate Nitrogen 
Nitrite Nitrogen 
Anmon iaN i t rogen 
Ch lori de 
Sulfate 
Bicarbonate 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Threshold Odor Number 

Colour - Fi lter 1 
Filter 2 
Filter 3 

Turb i di ty (JTU) 
Oil and Grease 
Phenols 
Tannins and Lignins 
Phosphate 
Chlorophyll 
Total Residue 
Total Residue Fixed 
Chemical Oxygen Demand 
Cadmi urn 
Chromi urn 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

b 
Code 

10301L 

02041L 
20101L 
12103L 
11101 L 
19101L 
26002L 
07107L 
07107L 
07551L 
1 7203L 
16302L 
06201L 
10101L 
10602L 
02001L 
02026L 
02026L 
02026L 
02073L 
06521L 
06531L 
06551L 
15406L 
06711L 
10471L 
10521L 
08301L 
48004L 
24004L 
27004L 
29008L 
82005L 
25006L 
80002L 
30006L 

5166 
17-06-73 

1710 

7.9 

119 
17 
6 
3 
0.8 
0.3 

L O. 1 
L O. 1 

1.3 
L 1 

11 
87 
71 
67 

2 
97.0 
94.5 
83.0 
9 

L 1 
0.004 
1.0 

.2 
0.007 

112 
30 
34 

L 0.001 
0.001 

L 0.001 
0.005 

L 0.001 
0.075 
0.0009 

L 0.01 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alb~rta Environment. 1977. Methods manual for chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Sect ion. 
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Table 101. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Gardiner Lakes, channel between north and south lakes 01AT07DA2005a 

Sample No. 
Date 

Parameter 

pH 
Specific Conductance 

(JjS/cm) 
Calcium 
Magnesium 
Sodium 
Potassium 
Iron 
Nitrate 
Nitrate 
Chlor ide 
Sulfate 
Fl uor ide 
Bicarbonate 
Chemical Oxygen Demand 
Oil and Grease 
Phenols 
Tannins and Lignins 
Threshold Odor Number 
Turbidity (JTU) 
Total Residue 
Total Residue Fixed 
Ammonia Nitrogen 
Total Phosphate 
Chlorophyl1a 
Colour - Filter I 

- Filter 2 
- Fi 1 ter 3 

Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 
Total Alkalinity as CaCOg 
Total Hardness as CaCO g 
Total Dissolved Solids 

b Code 

1030lL 

02041L 
02103L 
12102L 
11102L 
19102L 
26002L 
07107L 
07206L 
1 7203L 
16302L 
09105L 
0620lL 
08301L 
06521L 
06531L 
06551L 
02001L 
02073L 
10471L 
10521L 
07551L 
1 5406L 
06711L 
02026L 
02026L 
02026L 
48005L 
24005L 
27005L 
29009L 
82006L 
25007L 
80002L 
28005L 
30006L 
10101L 
10602L 
00202L 

7310 
14-08-73 

7.9 

110 
7 
5 

II 
1.0 
0.2 

L 0.1 
L O. I 

5 
L 10 
L 0.05 

63 
17 

1.1 
0.002 
1.6 
2 
3 

78 
60 

L 0.2 
0.7 
0.010 

94 
94 
83 

L 0.001 
L 0.001 
L 0.001 
L 0.001 

0.002 
0.023 

L 0.0002 
L 0.001 

0.013 
52 
41 
70 

7885 
14-08-74 

7.5 

115 
24 
4 
2 
0.6 
0.3 

L o. I 
L o. I 

1 
25 
o. 15 

60 
53 
2.0 
0.005 
1.0 
2 
2 

0.5 
L 0.1 

0.006 
94 
90 
86 

L 0.001 
0.016 

L 0.001 
0.013 

L 0.001 
0.036 

L 0.0001 
0.003 
0.02 

49 
77 
73 

Backup Code 

05L 

32L 

04L 
03L 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: Alberta Environment. 1977. 
Methods manual for chemical analysis of water and wastes. Alberta Environ­
ment, Pollution Control Laboratory, Water Analysis Section. 
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Table 102. Gregoire Lake study, May 1969 (Department of Natural Resources, Fish 
and Wi 1 d 1 if e D i vis ion) . 

The report covers morphology, physical and chemical data, inflow and outflow, 
plankton, bottom fauna. and fish fauna. 

Location: Gregoire Lake, one-half mile south-southwest of island (Twp. 86 
-Rge. 7 'vi. 1}) a 

Date 22-05-69 

Depth in fee t 

Temperature °c 

Dissolved Oxygen 

~henc5c)phthalein 

Alkal inity 

Total Alkalinity 

Calcium Hardness 

Tota 1 Ha rdness 

pH 

Total Dissolved 
Sol ids 

Surface 

12 

9 

nil 

50 

40 

50 

7.6 

96 

a All results except pH expressed in mg/L. 

23 

8.4 

9 

nil 

55 

40 

50 

7.8 

95 



Table 103. Water Sample Analyses (Pollution Control Laboratory, Pollution Control Division, Alberta Depart­
. ment of Env ironment, Unpublished Data). 

Location: Gregoire Lake 0lAT07CE2002a 

Parameter 

Date 
Time 

Temperature °c 
pH 
Specific Conductance 

(llmho/cm) 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Total Hardness as CaC0
3 Carbonate 

Bicarbonate 
Oil and Grease 
Phenols 
Surfactants 
Threshold Odor Number 
Chemical Oxygen Demand 
Nitrite Nitrogen 
Nitrate + Nitrite 
Ammonia Nitrogen 
Phosphate 
Chloride Dissolved 
Sulfate Dissolved 
Fluoride Dissolved 
Calcium Calculated 
Calcium Dissolved 
Magnesium Dissolved 
Sodium Dissolved 
Potassium Dissolved 
Turbidity (JTU) 
Total Dissolved Solids 
Total Residue 

Code 

02061F 
1030lL 

02041L 
1010lL 
10604L 
10602L 
06301L 
0620lL 
06521L 
06532L 
10701 L 
0200lL 
08301L 
0]206L 
07107L 
07551L 
I 5407L 
17203L 
16302L 
09105L 
20105L 
2010lL 
12102L 
1Il02L 
19102L 
02073L 
00203L 
10471l 

31-07-72 
1200 

8.1 

108 
46 

54 

147 
0.018 

0.0 

1 
10 
0.08 

15 
15 
4 
2 
0.9 
4 

67 

05-10-]2 
1200 

8.0 

100 
46 
51 
48 
4 

49 
1 
0.004 
2.6 
2 

L 0.1 
0.2 
0.1 
4 
6 
0.09 

17 
16 

2 
L I 

0.4 
3 

130 

18-06-73 
0800 

7.8 

114 
70 

66 
o 

85 
L 1 

0.007 

4 
38 

L 0.1 
1.4 
0.2 
1 

12 

15 
7 
3 
0.9 

14 

156 

aAII results except pH expressed in mg/l, unless othenwise indicated. 

14-08-73 
1130 

8.2 

110 
45 

39 
o 

55 
L 1 

0.004 

2 
35 

L 0.1 
L 0.1 
L 0.2 

0.6 
6 

14 
0.10 

9 
4 

11 
1.5 
5 

76 
70 

19-08-74 
1200 

8.3 

150 
30 
66 

o 
37 

1 
0.002 

1 
28 

L 0.1 
L 0.1 
L 0.2 
L 11.1 

3 
36 
0.12 

22 

3 
2 
0.9 
4 

86 

Backup Code 

03-07-75 
1200 

20 
7.9 

171 
105 
69 

o 
128 

2 
0.062 

1 
L 5.0 
L 0.1 
L 0.1 
L 0.2 

0.1 
L 1 

15 
0.20 

21 

4 
1 
0.8 

105 05l 

cont i nued .•. 

w 
00 



Table 103. Concluded. 

Parameter Codea 

Date 31-07-72 05-10-72 18-06-73 14-08-73 19-08-74 03-07-75 
Time 1200 1200 0800 1130 1200 1200 

Total Residue Volatile 10521L 56.0 40.0 
Ch lorophy II 06711 L 0.007 0.13 0.021 
KJeldahl Nitrogen 0700lL 0.8 
Silica Reactive 14102L 7. I 
Tannins and Lignins 06551L 0.26 0.4 1.5 0.9 0.9 0.7 
Cadmium 48005L 0.004 L 0.001 L 0.001 L 0.001 
Cadmium Extractable 48304L L 0.001 L 0.001 
Chromium 24005L L 0.001 L 0.001 
Chromium Extractable 24304L L 0.006 L 0.001 
Cobalt 27005L 0.004 0.019 L 0.001 L 0.001 

\N Cobalt Extractable 27303L 0.008 L 0.001 \,0 

Copper 29009L 0.004 0.008 0.004 0.010 
Copper Extractable 29302L 0.001 L 0.001 
Iron 26002L L O. I 0.5 2.0 
Iron Extractable 26302L L O. I 0.5 L O. I 
Manganese 25007L 0.065 0.128 0.012 0.027 
Manganese Extractable 25301L 0.075 0.013 
Mercury 80003L L 0.0005 L 0.0002 L 0.0002 L 0.0001 
Mercury Extractable 8030lL 0.00008 
Nickel 28005L 0.004 0.030 L 0.001 0.004 
Nickel Extractable 28303L 0.004 0.002 
Lead 82006L 0.025 L 0.001 L 0.001 L 0.001 
Lead Extractable 82304L L 0.004 L 0.001 
Zinc 30006L 0.015 L 0.01 0.013 0.05 
Zinc Extractable 30305L L 0.001 

aFor a description of the procedures used refer to: Alberta Environment, 1977. Methods manual for 
chemical analysis of water and wastes. Albe~ta Environment, Pollution Control laboratory, Water 
Analysis Section. 
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Table 104. Gregoire Lake study, May 1969 (Department of Natural Resources, 
Fish and Wildl ife Division). 

The report covers morphology, physical and chemical data, inflow and outflow, 
plankton, bottom fauna, and fish fauna. 

L • G " R" a ocatlon: regolre Iver 

Date 22-05-69 

Depth in feet 

Temperature DC 

Dissolved Oxygen 

Phenolphthalein Alkal inity 

Total Alkalinity 

Calcium Hardness 

Total Hardness 

pH 

Total Dissolved Solids 

2 

9 

10 

nil 

50 

35 

50 

7.8 

83 

a All results except pH expressed in mg/L. 
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Table 105. Aquatic studies on the various rivers in the Fort McMurray region: 
Horse River, Hangingstone River, and Clearwater River, September 1972 (Depart­
ment of Natural Resources, Fish and Wildlife Division). 

The report covers geographical and geological characteristics of each river 
plus biological and chemical characteristics of various sample sites in each 
river system. 

Location: Hangingstone River (Sec. 9 Twp. 89 Rge. 9)a 

Date 

Temperature °c 
Dissolved Oxygen 

pH Field 
Laboratory 

Specific Conductance 

Total Hardness CaC0
3 

Total Alkalinity CaC0
3 

Sulfate 

Chloride 

Nitrate + Nitrite 

Iron 

Calcium 

Magnesium 

Sodium 

Potassium 

Phosphate 

Ammonia Nitrogen 

Turbidity 

20-09-72 

6 

9.6 

8.8 
8.3 

475 

190 

120 

39 

17 

L o. 1 

O. 1 

64 

7 

35 
2.6 

O. 1 

0.6 

L 

a 
All results except pH, specific conductance (~mho/cm), and turbidity (JTU) 
expressed in mg/L. 
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Table 106. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 38, Index No. DH 318). 

Location: Hangingstone River, confluence to Clearwater River (Twp. 89 Rge. 9 
Sec. 10 Lsd. 13)a 

Date 10-01-76 

Field pH 
Field Temperature °C 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaCO a 
Alkal inity as CaCO a 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S i 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.5 
0.0 

356 
380.0 
237.1 
279.2 

710 
7.7 

66.0 
17.6 
47.0 

1.7 
0.0 

349.0 
47.5 
34.0 

1.2 
1.4 

75.0 
20.0 

388.0 
0.0 
0.0 
0.04 
0.7 
0.0 
O. 1 
0.00022 
0.40 
7.688 
6.830 

a All results except pH expressed in mg/L, unless otherwise indicated. 



Table 107. Aquatic studies on the various rivers in the Fort McMurray region: 
Horse River, Hangingstone River, and Clearwater River, September 1972 (Depart­
ment of Natural Resources, Fish and Wildlife Division). 

The report covers geographical and geological characteristics of each river 
plus biological and chemical characteristics of various sample sites in each 
river system. 

Location: Hangingstone River (Sec. 33 Twp.85 Rge. 9)a 

Date 

Temperature °c 
Dissolved Oxygen 

pH Fie I d 
Laboratory 

Specific Conductance 

Total Hardness CaC0
3 

Total Alkalinity CaC0
3 

Sulfate 

Ch lori de 

Nitrate + Nitrite 

Iron 

Calcium 

Magnesium 

Sodium 

Potassium 

Phosphate 

Ammonia Nitrogen 

Turbidity 

16-09-72 

6 

9.2 

8.4 
8.2 

362 

172 

192 

L 5. 

L 1. 

L O. 1 

0.3 
67 

L 1. 

6 

2.0 

0.3 
0.4 

13 

a Al1-r::.esults except pH, specific conductance (llmoh/cm), and turbidity (JTU) 
expressed in mg/L. 



Table 108. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab No. 76 9. Index No. DH 315). 

Location: Hangingstone River, crossing Highway 63 by Stoney Mountain {Twp. 85 
Rge. 9 Sec. 32 Lsd. -l)a 

Date 10-01~76 

Field pH 
Field Temperature °C 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaCOs 
Alkal inity as CaCOs 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
Si I ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.2 
0.0 

332 
300.0 
229.7 
287.2 

600 
7.7 

66.0 
15.8 
32.5 
4.2 
0.0 

359.0 
29.5 
4.0 
3.7 

16.2 
72.0 
17. 1 

348.4 
0.08 
0.00 
0.01 
1.4 
0.00 
0.3 
0.0001 
0.40 
6.671 
6. 115 

a 
All results except pH expressed in mg/L, unless otherwise indieated. 
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Table 109. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 11, Index No. DH 319). 

Location: Unnamed creek, crossing Highway 63, 1 mi north of rifle range, tri­
butary to Hangingstone River (Twp. 87 Rge. 9 Sec. 26 Lsd. -l)a 

Date 10-01-76 

Field pH 
Field Temperature DC 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaCOa 
Specific Conductance 

(]Jmho/cm @ 25 DC) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Postassium 
Carbonate 
Bicarbonate 
Sulfate 
Ch10r ide 
Nitrate 
S i 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

6.9 
0.0 

293 
444.0 
232.9 
288.8 

780 
7.5 

62.0 
19.0 
66.0 
2.1 
0.0 

361.0 
13.3 
54.0 
3. 1 

13.7 
62.0 
20.7 

410.7 
0.24 
0.04 
0.05 
4.4 
0.02 
0.4 
0.00012 
0.20 
7.767 
7.582 

aAl1 results except pH expressed in mg/L, unless otherwise indicated. 
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Table 110. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 10, Index No. DH 317). 

Location: Unnamed creek, crossing Highway 63, 3 mi south of rifle range, tri­
butary to Hangingstone River (Twp. 87 Rge. 9 Sec. 2 Lsd. -l)a 

Date 10-01-76 

Field pH 
Field Temperature °C 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkal inity as CaC03 
Specific Conductance 

(lJmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
SuI fate 
Chloride 
Nitrate 
Si 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.2 
0.0 

683 
864.0 
385.3 
523.2 

1770 
7. 1 

100.0 
33.0 

179.0 
2.9 
0.0 

654.0 
30.1 
4.0 
2.5 

19.9 
108.0 
36.0 

693.0 
0.26 
0.02 
0.1 
6.8 
0:01 
2.6 
0.00028 
0.40 

11.499 
15.566 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 111. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Hartley Creek (Sec. 19 Twp. 95 Rge. 9)a 

Date (m-yr) 

Temperature OF 
Color (Cl-Pt) 
Conductivity . 

(llmho/cm @ 77°F) 
Suspended Sol ids 
Total Sol ids 
Turbidity (JTU) 

pH 
Total Hardness 
Calcium 
Magnesium 
Sod i um + Potassl um 
Bicarbonate 
Carbonate 
Chloride 
Hydroxide 
Sulfate 
Total Dissolved Solids 
Alkalinity as CaC0

3 Silica 
Oil and Grease 
Organ i c Ca rbon 
Dissolved Oxygen 
Pheno 1 s b,g/I) 
Sulfides 
Total Phosphate 
Ammonia Nitrogen 
Nitrate Ni~~rogen 
Organic ,Nitrogen I 

Chemicpl Oxygen 
Demand 

Biochemical Oxygen 
Demand 

05-74 

37 
100 

116 
9 

113 
L 25 

7.3 
60 
19 
3 
4 

67 
o 
5 
o 
6 

104 
55 

2 
L 1 

L I 
5.7 

L 2 
L 0.01 

o. 1 
0.5 
0.6 
3 

44 

07-74 

60 
125 

184 
5 

180 
3 

7.5 
98 
31 
5 
8 

116 
o 

11 
o 
4 

175 
95 

3 
2 

30 
9.2 

L 2 
L 0.01 
L O. 1 

0.9 
0.3 

17 

55 

10-74 

40 
95 

238 
4 

281 
3 

8.0 
104 
27 
9 

16 
149 

o 
8 
o 
5 

214 
122 

3 
L 1 

32 

L 2 
L 0.01 
L O. 1 

0.9 
0.2 

L 1 

63 

aA11 results except pH expressed inmg/l, unless otherwise indicated. 

02-75 

3lJ 
40 

588 
8 

544 
II 

8.2 
275 

79 
19 
32 

381 
o 
8 
o 
7 

536 
312 

5 
1 

27 
4.4 

L 2 
L 0.01 

0.3 
0.9 
0.7 

L 1 

39 

2 
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Table 112.. Environmental impact assessment t Lease 13 Mining Project t 
Alberta Oil Sands t June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin~ 

Location: Hartley Creek (Sec. 20 "Twp. 95 Rge. 9)a 

Date (m-yr) 10-73 

Tempe ra t u re 0 F 
Colour (CI-Pt) 
Specific Conductance 

(l1mho/cm @ nOr) 
Suspended Solids 
Total Sol ids 
Turbidity (JTU) 

pH 
Total Hardness 
Calcium 
Magnesium 
Sodium + Potassium 
Bicarbonate 
Carbonate 
Chloride 
Hydroxide 
Sulfate 
Total Dissolved Solids 
Alkalinity as CaC0

3 Silica 
Oil and Grease 
Organ i c Ca rbon 
Dissolved Oxygen 
Phenols (f:lg/L) 
Sulfides" 
Total Phosphate 
Ammon ia Hi trogen 
Ni trate Nl,~rogen 
Organ i c ,Ni trogen i 

Chemic;:tl Oxygen 
Demand 

Biochemical Oxygen 
Demand 

32 
130 

160 
2 

3 

8.0 
90 

13.6 

210 
105 

3 
29 
13.5 

L 2 
L 0.05 
L 0.05 

0.84 

52 

L 1 

aAll results except pH expressed in mg/Lt unless otherwise indicated. 
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Table 113. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Hartley Creek (Sec. 9 Twp. 95 Rge. 9)a 

Date 

Temperature of 
Colour (Cl-Pt) 
Specific Conductance 

(llmho/cm @ 77°F) 
Suspended Solids 
Total Solids 
Turbidity (JTU) 

pH 
Tota 1 Ha rdness 
Cc:~cium 
Magnesium 
Sodium + Potassium 
Bicarbonate 
Carbonate 
Chloride 
Hydroxide 
Sdfate 
Total Dissolved Solids 
Al~alinity as CaC0

3 Silica 
Oil and Grease 
Organ i c Ca rbon 
Dissolved Oxygen 
Pheno 1 s (llg/L) 
Sulfides 
Total Phosphate 
Ammonia Nitrogen 
Nitrate Ni,trogen 
Organic ,Nitrogen 
Chemiqll Oxygen 

Demand 
Biochemical Oxygen 

Demand 

04-73 

4 
134 

7.6 

130 

1 

L 2 
L 0.01 

0.02 
0.94 

59 

2 

02-74 

32 
60 

9 
560 

L 25 

8. 1 
299 
82 

3 
25 

404 
o 

12 
o 
5 

551 
331 

8 
L 1 
26 
6.8 

L 2 
L 0.01 

0.4 
1.6 
0.8 

65 

4 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 114. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab No. 75 109, Index No. DH 75). 

Location: Hartley Creek, southwest fork, 1.25 mi from junction with southeast 
fork (Twp. 94 Rge. 9 Sec. 20 Lsd. -L) 1 mi south of AOSERP Station 
00AT07DA0087a 

Date 01-03-75 

Field Conductivity 
(llmbo/cm) 

Field pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(llmho/cm@ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodi urn 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Ch lori de 

Nitrate 

Si 1 i ca 

Total Anions (epm) 

Total Cations (epm) 

925 

7.2 

0.0 

360.0 

348.0 

253.6 

280.8 

510.0 

8.2 

71.0 

18.6 

28.8 

0.8 

0.0 

351.0 

1.6 

1.0 

6. 1 

15.6 

5.913 

6.346 

aAll 1 / res~ ts except pH expressed in mg L, unless otherwise indicated. 
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"Table 115. Aquatic studies on the various rivers" in the Fort McMurray region: 
Horse River, Hangingstone River, and Clearwater River, September 1972 (Depart­
mentof Natural Resources, Fish and Wildl ife Division). 

The report covers geographical and geolog"ical characteristics of each river 
plus biological and chemical characteristics of var"ious sample sites in each 
river system. 

Locat ion: Horse River {Sec. 17 Twp. 89 Rge. 9)a 

Date 29-08-72 

Temperature °c 16 

Dissolved Oxygen 9.4 

pH Field 8.8 
Laboratory 8. 1 

Specific Conductance Fiel d 
Laboratory 325 

Total Hardness CaC0
3 

120 

Total Alkalinity CaC0
3 

141 

Sulfate 36 
Chlori de 10 

Nitrate + Nitrite L O. 1 

Iron 0.6 

Calcium 35 
Magnesium 7 
Potassium 1.6 

Phosphate 0.3 

Ammonia Nitrogen 1.0 

Turbidity 5 

Sodium 24 

aAll results except pH, specific conductance (llmho/ em), and turbidity (JTU) 
expressed in mg/L. 
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·Table 116. Aquatic studies on the various rivers· in the Fort McMurray region: 
Horse River, Hangingstone River, and Clearwater River, September 1972 (Depart­
ment of Natural Resources, Fish and Wildl ife Division). 

The report covers geographical and geological characteristics of each river 
plus biological and chemical cha.racteristics of var·ious sample sites in each 
river system. 

Location: Unnamed tributary of Horse River (Sec. 25 Twp. 84 Rge. ll)a 

Date 16-09-72 

Temperature °c 
Dissolved Oxygen 

pH Field 
Laboratory 

6 

5.0 

8.4 
8.2 

: Specific Conductance Field 320 

Total Hardness CaC0
3 

Total Alkalinity CaC0
3 

Sulfate 

Ch 1 ori de 

Nitrate + Nitrite 

Iron 

Calcium 

Magnesium 

Sodium 

Potassium 

Phosphate 

Ammonia Nitrogen 

Turbidity 

Laboratory 395 

182 

198 

31 

O. 1 

0.2 

60 

7 
17 

2.6 

0.5 

0.3 

2 

a All results except pH, specific conductance (llmho/cm), and turbidity (JTU) 
expressed in mg/L. 
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Table 117. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab No. 76 79, Index No. DH 350). 

Location: Joslyn Creek, one-half mile upstream of WSC gauge (Twp. 95 Reg. 11 
Sec. 29 Lsd. -l)a 

Date 24-02-76 

Field pH 
Field Bicarbonate 
Field Temperature °c 
Total Dissolved Solids 
Hardness as CaCOa 
Alkalinity as CaCOa 
Specific Conductance 

(]Jmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chlcride 
Nitrate 
S i 1 i ca 
Calcium (acid) 
Magnesium (acid) 
-Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
. Fl uoride 
Total Anions (epm) 
Total Cations (epm) 

7.0 
429 

0.0 
476.0 
223.0 
257.6 

810 
7.2 

62.0 
16.6 
64.0 
3.3 
0.0 

322.0 
111. 0 

10.0 
3.9 

13 .0 
90.0 
22.0 

442.1 
0.06 
0.01 
0.04 
O. 1 
0.06 
0.01 
0.0007 
0.40 
7".934 
7.328 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 118. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 75 111, Index No. DH 77). 

Location: Kearl Lake near outlet (Twp. 95 Rge. 8 Sec. 29 Lsd. _L)a 

Date 24-02-75 

Field Conductivity 
(umho/cm) 

Field pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(umho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sul fate 

Chloride 

Ni t rate 

Silica 

Fluoride 

Tota 1 An ions (epm) 

Total Cations (epm) 

550 

7.0 

2.0 

157.0 

216.0 

106.7 

123.2 

270 

8.2 

27.6 

9.2 

17.5 

2.9 

0.0 

154.0 

0.0 

4.0 

3.6 

8.5 

1.20 

2.695 

2.969 

a All results except pH expressed in mg/L, unless otherwi·se indicated. 
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Table 119. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 85, Index No. DH 356). 

Location: MacKay River, confluence with Athabasca River (Twp. 94 Rge. 11 Sec. 
24 Lsd. _1)a 

Date 25-02-76 

Field pH 
Field Bicarbonate 
Total Dissolved Solids 
Hardnesss as CaCOa 
Alkal inity as CaCOa 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chlor ide 
Nitrate 
S i 1 i ca 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 

. Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Tota 1 Cat i·ons (epm) 

7.6 
356 
424.0 
240.1 
269.6 

790 
7.3 

69.0 
16.5 
67.0 
3.3 
0.0 

337.0 
51.0 
42.0 
4.5 

11.7 
76.0 
21.0 

430.7 
0.04 
0.01 
O. 11 
0.8 
0.0 
O. 1 
0.0001 
0.20 
7.843 
7.800 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 120. Fort MacKay settlement water supply report, 7 May 1969 (H.A. Kerr: 
Soils, Geology, and Groundwater Branch, Department of Agriculture; D.A. Shil1abeer: 
Environmental Health Services Division, Department of Health). 

An investigation of all potential water supplies for the settlement was conducted 
on 7 May 1969. The Athabasca River, MacKay River, and the Beaver River were 
included in those sources sampled. 

Location: MacKay River, Fort MacKaya 

Date 07-05-69 

pH 7.7 

A 1 ka 1 in i ty 48 

Threshold Odor No. 
Type 

Oils + Greases 

Chlorides 

Total Phosphates 

Iron 

Ammonia Nitrogen 

Nitrate Nitrogen 

Sulfates 

Total Hardness 
Calcium Hardness 

Fl uori des 

Tota 1 Res i due 
I gn i t i on Los s 

Total Suspended Solids 
Ignition Loss 

Turbidity (JTU) 

Colour Hazen Units 

Total Coliform MPN/100ml 
MPN E. coli/100ml 

Standard 

8 
Musty 

1.9 

2 

0.43 

1.3 

1.6 

o. 19 

12 

580 
420 

O. 15 

282 
148 

131 
10 

35 

84 

4.5 
4.5 

1500 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 121. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 75 120, Index No. DH 89). 

Location: MacKay River, Fort MacKay at bridge (Twp. 94 Rge. 11 Sec. 23 Lsd.-l}.a 

Date 16-03-75 

Fi e 1 d Spec i f i c Conductance 
(llmho/cm) 

Fi e 1 d pH 

Field Temperature °c 
Field Carbonate 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC03 
Alkalinity as CaC0

3 
Specific Conductance 

(llmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnes i urn 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Ch lori de 

Nitrate 

Silica 

Fl uori de 

Tota 1 An Ions (epm) 

Tota 1 Cat ions (epm) 

750 

7.7 

0.0 

0.0 

461.0 

542.0 

269.8 

324.7 

830.0 

8.5 

62.0 

28.0 

96.0 

5.4 

9.6 

386.0 

103.0 

40.0 

5.0 

12.9 

0.20 

10.000 

9.710 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 122. Baseline study of the water quality and aquatic resources of the 
MacKay River, Alberta (Syncrude Canada, Environmental Research Monograph 1978-4; 
P. MacCart, P. Tsui, W. Grant, R. Green, D. Tripp, Aquatic Environments Ltd). 

Three locations along the MacKay River were sampled on eight occasions from 
March 1977 to January 1978. One of the objectives of the study was to describe 
seasonal variations of various physical and chemical characteristics of the 
MacKay River as it flows into Syncrude's Lease 17 and on into the Athabasca 
River. The periphyton, macroinvertebrate, and fishery communities of .. the river 
were also studied. 

Location: MacKay River, 1.75 km before confluence with Athabasca Rivera 

Date (m-yr) 

Total Dissolved Solids 
Total Volatile Solids 
True Colour APHA Units 
Tota 1 So 1 ids 
Chemical Oxygen Demand 
Suspended Solids 
Conductivity ~mho/cm 
pH 
Hardness 
Dissolved Oxygen 
Temperature °C 
Percent Saturation-DO 
Bicarbonate as CaC0

3 Alkalinity as CaC0
3 Carbonate as CaCO 

Turbidity JTU-Sha~en 
Sett led 

Sodium 
Potassium 
Calcium 
Magnesium 
Iron 
Sulfate 
Chloride 
Nitrate Nitrogen 
Total Nitrogen 
Ortho Phosphate-P 
Tota 1 Phosphorus 
Total Organic Carbon 
Mercury 
S i 1 ica 
Boron 
Lead 
Nickel 
Vanadium 

03-77 

735 
375 

47 
755 
160 

5.8 

7.1 
324 

6.2 
o 

43 
330 
366 

36 
9.7 
7.4 

71.9 
4.9 

86 
39 

1.0 
90 
27.5 
0.288 
o. ]20 
0.022 
0.054 

20.9 
0.002 
8. 1 
0.8 

L 0.01 
L 0.001 

05-77 

280 
130 
110 
290 

29 
12.0 

7.5 
80 
8.6 

15 
84 

108 
108 

o 
6.4 
3.3 

16 
2.0 

23 
9.6 
0.7 

23 
0.5 
0.004 
0.780 
0.011 
0.079 

18.6 
0.0016 
0.86 

L 0.05 
L 0.002 

0.15 
L 0.001 

06-77 

225 
105 
160 
285 

79 
32.6 

199 
7.4 

84 
8.0 

18 
84 
97 
97 
o 
8.6 
3.2 

15.6 
1.4 

19.2 
8.0 
0.6 

14 
1.0 
0.004 
0.595 
0.022 
0.082 

28.8 

1. 32 
0.7 

L 0.002 
0.01 

L 0.001 

07-77 

175 
100 
165 
190 
150 

9.1 
194 

7.8 
88 
8.4 

18 
88 
98 
98 
o 
6.8 
3.9 

10.9 
0.5 

20.4 
8.5 
0.7 

14 
0.5 
0.003 
0.685 
0.033 
0.087 

10.5 
0.001 
1.66 
1.0 
0.02 

L 0.01 
LO.OOl 

08-77 

215 
110 
125 
270 

77 
2.6 

276 
7.6 

108 
9.2 

16 
92 

115 
115 

o 
4.3 
2.8 

19.0 
1.0 

32.0 
10.7 
1.0 

27 
3.0 
0.009 
0.516 
0.021 
0.033 

22.65 
0.0009 
0.54 
0.6 

L 0.002 
0.02 

L 0.001 

aAll results except pH expressed in mg/L unless otherwise indicated. 

cont inued .•. 



Table 122. Continued. 

Date (m-yr) 

Aluminum 
Chromium 
Cobalt 
Copper 
Zinc 
Cadmium 
Oi 1 & Grease 
Phenols 

03-77 

L 0.04 
L 0.01 
L O.OOS 
L 0.001 

0.04 
0.44 
6.S 
0.03 

159 

05-77 

0.22 
L 0.01 
L 0.005 

0.02 
L 0.02 

0.01 
7.4 
0.02 

06-77 07-77 OS-77 

continued ... 
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Table 122. Concluded. 

Date (m-yr) 09-77 12-77 01-78 
Total Dissolved Solids 224 430 420 
Total Volatile Solids 136 128 72 
True Colour APHA Units 120 140 110 
Tota 1 So 1 ids 256 465 544 
Chemical Oxygen Demand 58 103 68 
Suspended Solids 0.9 2.8 5.8 
Conductivity ~mho/cm 314 571 742 
pH 7.2 7.7 7.6 
Hardness 88 188 264 
Dissolved Oxygen 9.8 12.2 8.7 
Temperature .OC 13 0 0 
Percent Saturation - DO 92 84 60 
Bicarbonate as CaC03 

142 284 338 
Alkalinity as CaC03 142 284 338 
Carbonate as CaCO 0 0 0 
Turbidity JTU-Sha~en 3.5 9.2 9.3 

Settled 3.2 6.1 7.5 
Sodium 34.3 45 63 
Potassium 1.3 2.7 3.1 
Calcium 33.5 51 57 
Magnesium 13. 1 37 31 
Iron 0.3 1.3 1.0 
Sulfate 26 40 51 
Chloride 4 14 17.5 
Nitrate Nitrogen 0.023 0.186 0.378 
Total Nitrogen 0.715 1 • 160 1.140 
Total Phosphorus 0.028 0.084 0.098 
Ortho Phosphate-P 0.013 0.045 0.041 
Total Organic Carbon 18.3 26.9 36.3 
Mercury 0.0015 0.001 L 0.001 
S iIi ca 0.66 4.1 6.05 
Boron L 0.2 L 0.2 0.6 
Lead L 0.002 0.01 L 0.002 
Nickel 0.04 L 0.01 L 0.01 
Vanadium L 0.001 L 0.001 L 0.001 
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Table 123. Water sample analysis (Pollution Control Laboraotry, Pollutio"n 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: MacKay River, before confluence with Dover River 00AT07DB2176a 

Samp 1 e No. 5818 
Date 31-07-72 

Parameter Code b 

pH 10301L 8.26 
Specific Conductance 

(llmho/cm) 02041L 293 
Calcium Dissolved 20101L 34.5 
Magnesium Dissolved 12103L 10 
Sulfate Dissolved 16303L 21.0 
Sodium Dissolved 11103L 21.7 
Chloride Dissolved 17203L 5.4 
Fluoride Dissolved 09105L O. 11 
Potassium Dissolved 19103L 0.7 
S iIi ca React i ve 14102L 0.4 
Total Kjeldahl Nitrogen 07001L 1.44 
Nitrate + Nitrite 07106L 0.43 
Dissolved Ortho Phosphate 15255L 0.010 
Dissolved Inorg. Phosphate 15363L 0.022 
Total Alkalinity as CaC0

3 
10101L 128 

Total Hardness as CaC0
3 

10603L 127 
Turbidity (JTU) 02073L 1.5 
Colour 02011L 150 
Oi 1 and Grease 06521L 300 
Phenols 06531P 0.008 
Tannins and Lignins 06551L 1. 12 
Cadmium Extractable 48302P 0.001 
Chromium Extractable 24302P L 0.006 
Cobalt Extractable 27302P 0.009 
Copper Extractable 29305P 0.006 
I ron Ext ractab 1 e 26307P 0.70 
Lead Extractable 82302P L 0.004 
Manganese Extractable 25304P 0.025 
Mercury Extractable 80301P 0.00009 
Nickel Extractable 28302P 0.005 
Zinc Extractable 30305P L 0.001 
Total Dissolved Solids 172 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 124. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: MacKay River, before confluence with Dover River 00AT07DB2176a 

Sample No. 
Date 

Parameter 
b 

Code 

pH 10301L 

Specific Conductance 
(llmho/cm) 02041 L 

Total Alkalinity as CaC0
3 

10101L 

Total Hardness as CaC0
3 

10605L 

Sulfate 16302L 

Chloride 17203L 

Nitrate + Nitrite 07107L 

I ron 26002L 

Calcium 20101L 

Magnesium 12103L 

Sod i um 11101 L 

Potassium 19101L 

Phosphate l5406L 

Ammonia Nitrogen 07551L 

Turbidity (JTU) 02073L 

6499 
23-08-72 

8.3 

465 

193 

180 

58 

16 

L o. 1 

0.2 

49 

13 

49 

2.0 

0.2 

0.3 

3 

7522 
24-09-72 

7.9 

350 

158 

144 

70 

2 

L o. 1 

1.0 

51 

3 

24 

1.4 

0.5 

0.7 

14 

a All results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 

• 
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Table 125. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: MacKay River, before confluence with Dover River 00AT07DB1176a 

Sample No. 7410 
Date 05- 1 0-72 

Parameter Code 
pH lojolL 8.2 
Specific Conductance 

(J,lmho/cm) 02041L 400 
Total Alkalinity as CaC0

3 
10101L 191 

Total Hardness as CaC0
3 

10605L 163 
Sulfate 16302L 49 
Chloride l7203L 8 
Nitrate + Nitrite 07l07L L O. 1 
Iron 26002L 0.5 
Calcium 20l01L 44 
Magnesium 12103L 12 
Sodium 11101 L 39 
Potassium 19l01L 1.6 
Fl uori de 09l05L L 0.05 
Phosphate l5406L 0.2 
Ammonia Nitrogen 07551L L O. 1 
Oi 1 and Grease 06521L 5.4 
Phenols 06531L L 0.001 
Tann ins and Lignins 0655ll 1.5 
Colour Fi Iter 1 02026L 85.0 

Filter 2 02026L 81.0 
Fi Iter 3 02026l 62.5 

Threshold Odor Number 02001L 2 
Turb i d i ty (JTU) 02073L 4 
Total Solids 10471 L 33B 
Surfactants 10701L 2.7 
Cadml um 48004L 0.004 
Chromium 24004L 0.006 
Cobalt 27004L 0.004 
Copper 2900BL 0.004 
Lead 82005L 0.016 
Manganese 25006l 0.030 
Mercury BOO02l L 0.0005 
Zinc 30006l O.ooB 
Arsenic 33003L L 0.001 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 126. Water sample analysis (Pollution Control Laboratory, .Po11ution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: MacKay River, before confluence with Dover River 00AT07DB2176a 

Sample No. 5160 
Date 17-06-73 
Time 1845 

Parameter Code 
pH 10301L 8. 1 
Specific Conductance 

(l1mho/ cm) '. 02041L 162 
Total Alkalinity as CaC0

3 
10101L 

Total Hardness as CaC0
3 

10602L 
Calcium 20101L 32 
Magnesium 12103L 12 
Sodium 11101L 13 
Potassium 19101L 1.1 
Iron 26002L 45.5 
Nitrate Nitrogen 07107L L O. 1 
Nitrite Nitrogen 07107L L O. 1 
Chloride 1 7203L 4 
Sulfate 16302L 170 
Bicarbonate 06201L 84 
Turb i d i ty (JTU) 02073L G 15 
Threshold Odor Number 02001 L 2 
Colour - Fi 1 ter 1 02026L 59.5 

Filter 2 02026L 55.5 
Filter 3 02026L 29.0 

Oi 1 and Grease 06521L 3.6 
Phenols 06531L 0.005 
Tannins and Lignins 06551L 4.25 
Ammonia Nitrogen 07551L 2.4 
Phosphate 1 5406L 4.0 
Total Residue 10471L 2374 
Total Residue \to 1 at i 1 e 10521L 308 
Nonfi 1 terab le Residue 2200 
Cadmium 48004L 0.001 
Chromium 24004L 0.075 
Cobalt 27004L 0.064 
Copper 29008L 0.050 
Lead 82005L 0.030 
Manganese 25006L 1.400 
Mercury 80002L L 0.0002 
Nickel 28004L 0.070 
Zinc 30006L L 0.01 
Chemical Oxygen Demand 08301L 18 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 127. Water sample analysis (Pollution Control laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

location: MacKay River, before confluence with Dover River 00AT07DB2176a 

Sample No. 
Date 
Time 

Parameter 
pH 
Specific Conductance 

(llS/cm) 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Calci urn 

Magnesium 
Sodium 
Potassium 
Iron 
Ni trate 
Nitrite 
Chloride 
Sulfate 
Fluoride 
Bicarbonate 
Chemical Oxygen Demand 
Turbidity (JTU) 
Threshold Odor Number 
Co 1 ou r - F i 1 te r 1 

Fi Iter 2 
Fi Iter 3 

Oi 1 and Grease 
Phenols 
Tannins and lignins 
Ammonia Nitrogen 
Phosphate 
Cadmi urn 
Chromium 
Coba 1 t 

. Copper 
lead 
Manganese 
Mercury 
Nickel 
Zinc 
Total Residue 
Total Residue Volatile 
Total Dissolved Solids 

b 
Code 
10301l 

02041 L 
10101l 
10602L 
02103L 
12103L 
11102 l 
19102L 
26002L 
07107l 
07206L 
17203l 
16302l 
09105l 
06201l 
0830ll 
02073L 
0200ll 
02026l 
02026L 
02026l 
06521l 
06531l 
06551l 
07551l 
15406l 
48005l 
24005l 
27005L 
29009l 
82006l 
25007l 
80002l 
28005l 
30006l 
10471l 
10521L 
00202l 

--~.-- .. 

7302 
14-08-73 

1710 

8.3 

200 
101 
92 
22 

8 
13 
0.9 
1.8 

l o. I 
l o. I 

6 
19 

L . 0.05 
123 
30 
8 
2 

86 
79 
49 

0.022 
4.5 

L 0.2 
1.0 
0.005 

l 0.001 
L 0.001 
L 0.001 

0.004 
0.020 

l 0.0002 
0.002 
0.013 

180 
100 
126 

L 
l 

l 

l 

L 

7889 
19-08-74 

1720 

Backup Codes 
8.3 

280 
118 
120 
32 
10 
14 
0.8 

l o. I 
L o. I 
L o. I 

5 
50 
0.17 

144 
50 
5 
4 

90 
84 
55 
1.4 
0.002 
3.3 
2. I 
0.2 
0.001 
0.016 
0.001 
0.008 
0.001 
0.009 
0.0003 
0.008 
0.01 

185 

04l 
20105l 

02l 

302l 

07l 

03L 

03L 

~AII results except pH expres'sed in mg/l, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control laboratory, Water Analysis 
Section. 
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Table 128. Baseline study of the water quality and aquatic resources of the 
MacKay River, Alberta (Syncrude Canada. Environmental Research Monograph 1978-4; 
P. McCart, P. Tsui, W. Grant, R. Green, D. Tripp, Aquatic Environments Ltd.). 

Three locations along the MacKay River were sampled on eight occasions from 
March 1977 to January 1978. One of the objectives of the study was to describe 
seasonal variations of various physical and chemical characteristics of the 
MacKay River as it flows into Syncrude's Lease 17 and on into the Athabasca 
River. The periphyton, macroinvertebrate, and fishery communities of the 
river were also studied. 

Location: MacKay River (Twp. 94 Rge. 11 Sec. 18)a 

Date (m-yr) 

Total Dissolved Solids 
Total Volatile Solids 
True Color APHA Units 
Tota 1 So 1 ids 
Chemical Oxygen Demand 
Suspended Solids 
Conductivity ~mho/cm 
pH 
Hardn~ss 
Dissolved Oxygen 
Temperature oC 
Percent Saturation-DO 
Bicarbonate as CaC03 Alkalinity as CaC0

3 Carbonate as CaCO 
Turbidity JTU-Shaien 

Sodium 
Potassium 
Calcium 
Magnesium 
Iron 
Sulfate 
Chloride 

Settled 

Nitrate Nitrogen 
Total Nitrogen 
Ortho Phosphate-P 
Total Phosphorus 
Total Organic Carbon 
Mercury 
S iIi ca 
Boron 
Lead 
Nickel 
Vanadium 

03-77 

565 
245 

42 
575 
207 

8.0 

7.0 
300 

8.4 
o 

58 
308 
360 

52 
11 
9.5 

61 
5.3 

91 
39 
1.4 

133 
10.0 
0.374 
1. 130 
0.056 
0.145 

25.5 
0.0019 
7.440 
0.8 

L 0.01 
L 0.001 

05-77 

250 
90 

120 
280 

74 
10.0 

7.5 
76 
9.2 

14 
89 

102 
102 

o 
6.2 
3.0 
1.4 
1.9 

23 
9.1 
0.7 

29 
0.5 
0.008 
0.710 
0.014 
0.076 

22.5 
0.006 
0.840 

L 0.05 
L 0.002 

0.15 
L 0.001 

06-77 

210 
115 
115 
295 

93 
44.0 

186 
7.5 

80 
9.0 

16 
90 
87 
87 
o 

12 
3.6 

12.8 
1.3 

18 
7.7 
0.6 

18.4 
1.0 
0.007 
0.610 
0.029 
0.122 

28.7 

1. 310 
0.9 

L 0.002 
0.02 

L 0.001 

07-77 

170 
10C 
150 
180 

60 
14.6 

165 
7.7 

84 
S.8 

15 
86 
84 
84 
o 
7.8 
3.9 

11.8 
0.6 

21.9 
8.9 
0.7 

17.0 
0.5 
0.003 
0.655 
0.032 
0.093 

25.0 
0.001 
1.380 
1.0 
0.02 

L 0.01 
L 0.001 

08-77 

240 
115 
125 
290 

68 
2.0 

243 
7.6 

96 
9.3 

16 
93 

106 
106 

o 
2.5 
1.9 

14.9 
0.9 

30.4 
10.3 
0.8 

23 
2.5 
0.002 
0.730 
0.024 
0.050 

0.006 
0.700 
0.6 

L 0.002 
0.01 

L 0.001 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
continued ... 



Table 128. Continued. 

Date lm-yr) 

Aluminum 
Chromium 
Cobalt 
Copper 
Zinc 
Cadmium 
Oil and Grease 
Phenols 

03-77 

L 0.04 
L 0.01 
L 0.008 
L 0.001 

0.05 
L 0.007 

4.1 
0.02 

167 

05-77 

L 0.04 
L 0.01 
L 0.005 

0.01 
L 0.02 

0.01 
7.1 
0.002 

06-77 07-77 08-77 

continued ... 
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Table 128. Concluded. 

Date (m-yr) 09-77 12-77 01-78 

Total Dissolved Solids 216 310 456 
Total Volatile Solids 140 165 76 
True Colour APHA Units 110 165 120 
Total Sol ids 264 390 500 
Chemical Oxygen Demand 61 100 69 
Suspended Solids 1.7 2.6 
Conductivity ~mho/cm 278 571 
pH 7. 1 7.5 
Hardness 104 212 244 
Dissolved Oxygen 12.4 7.8 8.5 
Temperature OC 12 0 0 
Percent Saturation-DO 115 53 58 
Bicarbonate as CaC0

3 
127 244 304 

Alkalinity as CaC0
3 

127 244 304 
Carbonate as CaCO 0 0 0 
Turbidity JTU-Sha~en 4.1 7.2 

Sett·led 3.7 5.8 
Sodium 18. 1 44 56 
Potassium 1.1 2.5 2.7 
Calcium 25.6 53 53 
Magnesium 10.8 32 28 
Iron 0.3 1.5 1.3 
Sulfate 19 64 60 
Chloride 2.0 22.0 20.5 
Nitrate Nitrogen 0.007 0.230 0.460 
Total Nitrogen 0.770 1.540 1.420 
Ortho Phosphate-P 0.013 0.054 0.057 
Total Phosphorus 0.033 0.091 0.122 
Mercury 0.0015 L 0.001 L 0.001 
S i 1i ca 0.680 5.950 5.700 
Boron L 0.2 L 0.2 0.4 
Lead L 0.002 0.01 L 0.002 
Nickel 0.04 L 0.01 L 0.01 
Vanadium L 0.001 L 0.001 L 0.001 
Total Organic Carbon 22.4 29·1 42.0 



169 

Table 129. Baseline study of the water quality and aquatic resources of the 
MacKay River, Alberta (Syncrude Canada, Environmental Research Monograph 1978-4; 
P. McCart, P. Tsui, W. Grant, R. Green, D. Tripp, Aquatic Environments Ltd.). 

Three locations along the MacKay River were sampled on eight occasions from 
March 1977 to January 1978. One of the objectives of the study was to describe 
seasonal variations of various physical and chemical characteristics of the 
MacKay River as it flows into Syncrude's Lease 17 and on into the Athabasca 
River. The periphyton, macroinvertebrate, and fishery commun'ities of the 
river were also studied. 

Location: MacKay River (Twp. 92 Rge. 12 Sec. 34)a 

Date (m-yr) 03-77 05-77 06-77 07-77 08-77 
Total Dissolved Solids 540 310 215 160 215 
Total Volatile Solids 245 220 110 85 90 
True Colour APHA Units 70 140 145 165 100 
Total Solids 550 320 305 180 240 
Chemical Oxygen Demand 210 58 87 63 73 
Suspended Solids 4.5 7.5 22.3 8.6 2.9 
Conductivity pmho/cm 179 165 172 
pH 7.0 7.5 7.4 7.6 7.6 
Hardness 292 80 80 76 80 
Dissolved Oxygen 9.2 8.8 9.0 8.6 9.9 
Temperature oC 0 15 16 15 19 
Percent Saturation-DO 63 86 90 84 105 
Alkalinity as CaCO 328 94 84 94 99 
Bicarbonate as cac~3 284 94 84 94 99 
Carbonate as CaCO 44 0 0 0 0 
Turbidity JTU-Sha~en 9.9 5.5 11.0 5.3 2.6 

-Settled 9.4 2.9 4.0 3.0 1.0 
Sodium 54.6 12 12 10.4 12.5 
Potassium 4.8 1.8 1.3 0.4 1.2 
Calcium 85 20 17.4 19.6 24.6 
Magnesium 37 8 7.4 7.9 12. 1 
Iron 1.6 0.7 0.6 0.7 0.9 
Sulfate 111 15 10.5 9.8 13 
Chloride 11 0.5 0.5 1.0 1.0 
Nitrate Nitrogen 0.342 0.009 0.006 0.008 0.002 
Total Nitrogen 1.06 0.68 0.54 0.68 0.73 
Ortho Phosphate-P 0.066 0.013 0.025 0.039 0.033 
Total Phosphorus 0.10] 0.086 0.135 0.086 0.048 
Total Organic Carbon 15.8 20.9 33.8 15.2 
Mercury 0.002 0.009 0.002 0.0012 
S i 1 ica 7.02 0.8 1.396 1.38 1.28 
Boron 0.8 0.6 1.0 0.9 0.6 
Lead L 0.002 L 0.002 0.002 L 0.002 
Nickel L 0.01 0.15 0.02 L 0.01 0.01 
Vanadium L 0.001 L 0.001 L 0.001 L 0.001 L 0.001 
aA 11 results except pH expressed as mg/L, unless otherwise indicated. 

cont i nued .•• 



Table 129. Continued. 

Date (m-y r) 

Aluminum 
Chromium 
Cobalt 
Copper 
Zinc 
Cadmium 
Oil and Grease 
Phenols 

03-77 

L 0.04 
L 0.01 
L 0.008 
L 0.001 

0.04 
L 0.007 

6.8 
0.03 

170 

05-77 

0.24 
L 0.01 
L 0.005 

0.01 
L 0.02 

0.01 
9.2 
0.02 

06-77 07-77 08-77 

continued ... 
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Table 129. Concluded. 

Date (m-yr) 09-77 12-77 01-78 

Total Dissolved Solids 208 430 368 
Total Volatile Solids 140 120 60 
True Colour APHA Units 130 140 120 
Tota 1 So 1 i Cis 264 435 500 
Chemical Oxygen Demand 49 89 69 
Suspended Solids 1.1 7.1 4.8 
Conductivity ~mho/cm 245 520 621 
pH 7.2 7.3 7.8 
Hardness 96 220 216 
Dissolved Oxygen 11.8 9.1 8.4 
Temperature OC 9 0 0 
Percent Saturation-DO ]02 62 57 
Bicarbonate as CaC0

3 
117 264 276 

Alkalinity as CaC03 
117 264 276 

Carbonate as CaCO 0 0 0 
Turb i d i ty JTU - Sh~ken 3.8 9·9 11.0 

Settled 3.4 8.3 8.6 
Sodium 15.9 40 44 
Potassium 1.2 2.6 2.7 
Calcium 31.8 53 49 
Magnesium 12.2 33 25 
Iron 0.4 1.7 1.5 
Sulfate 21 48 54 
Chloride 1.0 4.5 4.5 
Nitrate Nitrogen 0.006 0.230 0.438 
Total Nitrogen 0.745 1.420 1.340 
Ortho Phosphate-P 0.020 0.070 0.068 
Total Phosphorus 0.039 0.124 0.132 
Total Organic Carbon 23.8 25.9 40.8 
Mercury 0.001 0.001 L 0.001 
S i 1 ica 1. 180 6.750 5.500 
Boron L 0.2 L 0.2 0.5 
Lead L 0.002 0.01 L 0.002 
Nickel 0.05 L 0.01 L 0.01 
Vanadium L 0.001 L 0.001 L 0.001 
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Table 130. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 36, Index No. DH 331). 

Location: MacKay River (Twp. 92 Rge. 12 Sec. 16 Lsd. _l)a 

Date 07-02-76 

Fie ld pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaCOa 
Alkalinity as CaCOa 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
Silica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.3 
0.0 

300 
368.0 
209.7 
224.8 

600 
7.0 

55.0 
17.6 
35.0 
0.8 
0.0 

281.0 
66.0 
10.0 
6.4 
1.2 

63.0 
19.7 

330.2 
0.0 
0.01 
0.04 
1.0 
0.0 
O. 1 
0.0001 
0.2 
6.365 
5.736 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 131. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab No. 76 30, Index No. DH 323). 

Location: MacKay River, one-and-one-half miles downstream from mouth of Dunkirk 
River (Twp. 90 Rge. 16 Sec. 4 Lsd. l)a 

Date 18-01-76 

Field pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaC03 
Specific Conductance 

(umho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
SuI fate 
Chlor ide 
Nitrate 
S i1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

6.9 
0.0 

237 
664.0 
197·3 
181. 6 

480 
7.5 

54.0 
15.2 
20.0 
0.4 
0.0 

227.0 
50.0 
8.0 
5.0 
1.3 

58.0 
16.2 

265.5 
0.3 
0.01 
0.04 
3.8 
0.02 
0.2 
0.00081 
0.20 
5.068 
4.826 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 132. Water Analysis Report (Alberta Research Council, Unpubl ished Data, 
Lab No. 76 34, DH 329). 

Location: Unnamed creek, rightforkof tributary entering Mackay River north 
of Thickwood Tower (Twp. 91 Rge. 12 Sec. 28 Lsd. -l)a 

Date 03-02-76 

Field pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkal inity as CaC03 
Specific Conductance 

(lJmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S i 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.3 
0.0 

212 
226.0 
170.3 
169.0 

360 
7.2 

46.0 
13.5 
5.0 
1.7 
0.0 

210.0 
7.0 
4.0 
4.4 
1.5 

50.0 
15.2 

186.4 
0.12 
0.04 
0.01 
2.8 
0.0 
0.2 
0.00048 
0.20 
3.772 
3.667 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 133. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpbulished Data). 

Locat ion: Marguerite River 00AT07DC219Sa 

Samp Ie No. 7521 
Date 02-10-72 

Parameter Code b 

pH 10301L 8.0 

Specific Conductance 
(llmho/cm) 02041L 230 

Total Hardness as CaCO) 10605L 120 

Total Alkalinity as CaCO) 10101L 117 

Sulfate 16302L 11 

Ch lori de 17203L 3 

Nitrate + Nitrite 07107L L O. 1 

Iron 26002L 0.3 

Calcium 20101L 37 

Magnes ium 12103L 6 

Sodium 11101L 3 

Potassium 19101L 0.7 

Ammonia Nitrogen 07551L 0.4 

Phosphate 15406L 0.2 

Turbidity (JTU) 02073L 2 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Sect ion. 
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Table 134. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unp~blished Data). 

Location: McClelland Lake, west side 01AT07DA2004a 

Sample No. 7413 
Date 05-10-72 

Parameter Code 
pH 10301L 7.4 
Specific Conductance 

(llmho/cm) 02041 L 230 
Total Alkalinity as CaC0

3 
10101L 117 

Total Hardness as CaC0
3 

10605L 106 
Sul fate 16302L 10 
Ch lori de 17203L L 1 
Nitrate + Ni tri te 07107L L O. 1 
Iron 26002L O. 1 
Calcium 20101L 24 
Magnesium 12103L 11 
Sodium 11l01L 4 
Potassium 19101L 3.0 
Fl uori de 09105L 0.22 
Phosphate 15406L 0.2 
Ammonia Nitrogen 07551L 0.3 
Oil and Grease 06521L 0.9 
Phenols 06531 L L 0.001 
Tannins and Lignins 06551L 0.6 
Colour- Fi Iter 1 02026L 96.-0' 

Fi 1 ter 2 02026L 95.5 
Fi Iter 3 02026L 90.5 

Threshold Odor Number 02001L 8 
Turbidity (JTU) 02073L 2 
Total Solids 10471L 174 
Nonfi Iterable Residue 10401L 8 
Surfactants 10701L 2.6 
Arsenic 33003L L 0.001 
Cadmium 48004L 0.004 
Chromium 24004L 0.003 
Cobalt 27004L 0.004 
Copper 29008L 0.006 
Lead 82005L 0.014 
Manganese 25006L 0.042 
Mercury 80002L L 0.0005 
Nickel 28004L 0.004 
Zinc 30006L 0.008 

~All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 135. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Depart~~nt of Environment, UnpubliShed Data). 

Locat ion: McClelland Lake, west side 01AT07DA2004a 

Sample No. 
Date 
Time 

Parameter 
pH 
Specific Conductance 

(llmho/cm) 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Ca 1 ci um 

Magnesium 
Sodium 
Potassium 
Nitrate + Nitrite 
Sulfate 
Chloride 
Bicarbonate 
Ammon iaN i t rogen° 
Phosphate 
Ch 1 orophy 11 
Chemical Oxygen Demand 
Oil and Grease 
Phenols 
Tannins and Lignins 
Colour- Fi 1 ter 1 

Fi lter 2 
Fi lter 3 

Threshold Odor Number 
Turbidity (JTU) 
Tota 1 Res I due 
Total Residue Volatile 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

b 
Code 
10301L 

02041 L 
10101L 
10602L 
20101L 
12103L 
11101L 
19101L 
07107L 
16302L 
1 7203L 
06201L 
07551 L 
15406L 
06711 L 
08301L 
06521L 
06531L 
06551L 
02026L 
02026L 
02026L 
02001L 
02073L 
10471L 
10521L 
48004L 
24004L 
27004L 
29008L 
82005L 
25006L 
80002L 
28004L 
30006L 

5164 
17-06-73 

1750 

8.0 

240 
126 
124 
25 
15 
5 
2.5 

L 0.1 
7 

L 1 
153 

1.2 
L O. 1 

0.007 
28 

L 1 
0.004 
0.60 

98.0 
97.5 
95.0 
4 
9 

232 
98 

0.006 
L 0.001 
L 0.001 

0.070 
0.006 
0.004 
0.0004 
0.003 

L 0.01 

:All results except pH expressed in mg/L, unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 136. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: McClelland Lake, west side 01AT07DA2004a 

Sample No. 7309 
Date 14-08-73 
Time 1540 

Parameter Code b 

pH lolblC 8.9 
Specific C~nductance 

()lJDho/~) 02041 L 195 
Total Alkalinity as CaC0

3 
10101L 85 

Tota 1 Hardness as CaC0
3 

10602L 75 
Calcium 02103L 6 
Magnesium 12102L 15 
Iron 26002L 0.2 
Nitrate Nitrogen 07107L L O. 1 
Nitrite Nitrogen 07206L L o. 1 
Chloride 1 7203L 6 
Sulfate 16302L L 10 
Fluoride 09105L 0.10 
Carbonate 06301L 21 
Bicarbonate 06201L 61 
Ammonia Nitrogen 07551L L 0.2 
Phosphate 15406L 0.45 
Ch 1 orophy 11 06711 L 0.007 
Chemical Oxygen Demand 08301L 53 
Oil and Grease 06521L 1.1 
Phenols 06531L 0.01 
Tannins and Lignins 06551L 0.3 
Colour Fi 1 ter 1 02026L 98 

Fi Iter 2 02026L 96 
Filter 3 02026L 94 

Threshold Odor Number 02001L 4 
Turbidity (JTU) 02073L 2 
Tota 1 Res i due 10471L 114 
Total Residue Volatile 10521L 70 
Total Dissolved Solids 00202L 89 
Mercury SOO02L 0.0009 

aAll results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 137. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Locat ion: McClelland Lake, west side 01AT07DA2004a 

Sample No. 7887 
Date 19-08-74 
Time 1435 

Parameter Code* 
pH 10301L 7.8 
Specific Conductance 

(pmho/cm) 02041 L 220 
Total Alkalinity as CaC0

3 
10101L 54 

Total Hardness as CaC0
3 

10604L 105 
Calcium 20105L 19 
Magnesium 12102L 14 
Sodium 11102 L 3 
Potassium 19102L 2.4 
Iron 26302L 1.4 
Nitrate Nitrogen 07107L L O. 1 
Nitrite Nitrogen 07206L L O. 1 
Chloride 17203L 1 
Sulfate 16302L 37 
Fluoride 09105L 0.21 
Bicarbonate 06201L 66 
Ammonia Nitrogen 07551L L 0.2 
Phosphate 15407L L O. 1 
Ch 1 orophy 11 06711 L 0.002 
Oi 1 and Grease 06521L L 1.0 
Phenols 06532L L 0.001 
Tannins and Lignins 06551L 0.6 
Chemical Oxygen Demand 08301L 22 
Colour Fi Iter 1 02026L 97 

Filter 2 02026L 96 
Filter 3 02026L 94 

Threshold Odor Number 02001 L 4 
Turb id i ty (JTU) 02073L 2 
Cadmium 48005L L 0.001 
Chromium 24005L 0.015 
Cobalt 27005L L 0.001 
Copper 29009L 0.062 
Lead 82006L L 0.001 
Manganese 25007L 0.003 
Mercury 80003L 0.0002 
Nickel 28005L 0.003 
Zinc 30006L L 0.01 
Total Dissolved Solids 00203L 113 

a All results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 138. Water sample analysis (Pollution Control Lab9ratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Mildred Lake, east side at north end 01AT07DA2003a 

Sample No. 5815 
Date 31-07-72 

Parameter Code b 

pH 10301L 8.4 
Specific Conductance 

(umho/cm) 02041 L 224 
Total Alkalinity as CaCO 10101L 122 
PhenolphthaleinAlkalini~y 10151L 0.30 
Total Hardness as CaC0

3 
10603L 120 

Calcium Dissolved 20101L 34. 1 
Magnesium Dissolved 12103L 8 
Sulfate Dissolved 16303L 2.2 
Sodium Dissolved 11103L 5.2 
Chloride Dissolved 17203L 0.4 
Fluoride Dissolved 09105L 0.13 
Potassium Dissolved 19103L O. 1 
Silica Reactive 14102L 2.6 
Total Kjeldahl Nitrogen 07001L 1.08 
Nitrate + Nitrite 07106L 0.03 
Dissolved Ortho Phosphate 15255L O. 12 
Dissolved Inorg. Phosphate 15363L o. 13 
Turb idi ty (JTU) 02073L 3 
Colour 02011 L 30 
Oi 1 and Grease 06521L 84.4 
Phenols 06531P 0.005 
Tannins and Lignins 06551L 0.340 
Surfactants 10701L 3.3 
Cadmium Extractable 48302P L 0.001 
Chromium Extractable 24302P L 0.006 
Cobalt Extractable 27302P 0.009 
Copper Extractable 29305P 0.073 
I ron Ext ractab 1 e 26307P 0.30 
Lead Extractable 82302P L 0.004 
Manganese Extractable 25304P 0.030 
Mercury Extractable 80301P L 0.00008 
Nickel Extractable 28302P 0.004 
Zinc Extractable 30305P L 0.001 
Total Dissolved Solids 127 

aAll results except pH expressed in mg/L, unless otherwise ind icated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Sect ion. 
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Table 139. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Mildred Lake, east side at north end 0lAT07DA2003a 

Samp I e No. 7404 
Date 05-10-72 

Parameter Code b 

pH 1030lL 7.8 
Specific Conductance 

(llmho/cm) 02041L 235 
Total Alkalinity as CaC0

3 
10101L 133 

Total Hardness as CaC0
3 

10605L 136 
SuI fate 16302L 10 
ChI ori de 1 7203L 2 
Nitrate + Nitrite 07107L L O. 1 
Iron 26002L 0.3 
Calcium 20101L 36 
Magnesium 12103L 11 
Sodium 11101L 5 
Potass i urn 19101L 0.7 
Fluoride 09105L L 0.05 
Phosphate 15406L 0.9 
Ammonia Nitrogen 07551L 0.4 
Oil and Grease 06521L 3.0 
Phenols 0653lL 0.005 
Tann ins and Lignins 06551L 0.6 
Colour Filter I 02026L 90.0 

Fi Iter 2 02026L 88.5 
Filter 3 02026L 80.5 

Threshold Odor Number 02001L 4 
Turbidity (JTU) 02073L 4 
Surfactants 10701L 2.6 
Total Sol ids 1047lL 190 
Arsenic 33003L L 0.001 
Cadmium 48004L 0.004 
Chromium 24004L 0.004 
Cobalt 27004L 0.004 
Copper 29003L 0.004 
Lead 82005L 0.018 
Manganese 25006L 0.093 
Mercury 80002L L 0.0005 
Zinc 30006L 0.008 

aAll results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 140. Water sample analysis (Pollution Control Labo-,":atory, Pollution 
Control Division, Alberta Department of Environme"t. Unpublished Data). 

Locat ion: Mildred Lake, east side at north end OiAT07DA2003 a 

Sample No. 5163 7301 
Date 17-06-73 14-oB-73 
Time 1935 1735 

Parameter 
b Backup Codes Code 

8.5 pH 1030lL 8.6 
Specific Conductance 

(llmho/cm) 02041L 2Bo 
Calcium 2010lL 30 20 02103l 
Magnesium 12103L 16 14 02l 
Sodium 1110lL 6 4 02l 
Potassium 1910lL 0.6 0.5 02l 
Iron 26002L 0.2 1.7 
Nitrate Nitrogen 07107L L O. I L O. I 
Nitrite Nitrogen 07107L L O. I L O. I 206L 
Chloride 17203L L I 5 
Sulfate 16302L 15 L 10 
Fluoride 09105L L 0.5 
Bicarbonate 0620lL 150 152 
Carbonate 0630lL 6 10 
Total Alkalinity asCaC0

3 
1010lL 133 142 

Total Hardness as CaC0
3 

10602L 140 lOB 
Ammonia Nitrogen 07551L 0.7 L 0.2 
Phosphate 15406L 0.2 0.4 
Chlorophyll 06711 L 0.020 o.ooB 
Total Residue 10471L 210 164 
Total Residue Volatile 10521L 64 92 
Chemical Oxygen Demand OB30lL 33 36 
Oil and Grease .06521 L L 1.0 L 1.0 
Phenols 06531L 0.003 0.015 
Tannins and Lignins 06551L 0.9 1.3 
Co lou r - F i I te r I 02026L 96 97 

Filter 2 02026L 95 96 
Fi Iter 3 02026L 91 B9 

Threshold Odor Number 02001 L 2 2 
Turbidity (JTU) 02073L 3 2 
Cadmium 48004L L 0.001 L 0.001 
Chromium 24004L 0.015 L 0.001 
Cobalt 27004L L 0.001 L 0.001 
Copper 29008L 0.005 l 0.001 
Lead 82005L 0.002 0.002 
Manganese 25006L 0.044 0.020 
Mercury BOO02L L 0.0002 0.0009 
Zinc 30006L L 0.01 0.01 
Nickel 28004L 0.005 l 0.001 

a 
bAIl results except pH expressed in mg/L, unless otherwise indicated. 

For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. 
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Table 141. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Mildred Lake, east side at north end 01AT07DA2003a 

Sample No. 7886 
Date 19-08-74 
Time 1130 

Parameter Code b 

pH 10301L 7.4 
Specific Conductance 

(l1mho/cm) 02041L 280 
Total Alkalinity as CaC03 

10101L 140 
Tota 1 Ha rdness as CaC0

3 
10604L 164 

Calcium 20105L 44 
Magnesium 12102L 13 
Sodium 11102 L 4 
Potassium 19102L 0.6 
Iron 26302L 0.3 
Nitrate 07107L L O. 1 
Nitrite 07206L L o. 1 
Chloride 17203L 1 
Sulfate 16302L 31 
Fl uori de 09105L 0.17 
Bicarbonate 06201L 171 
Ammonia Nitrogen 07551 L 0.3 
Phosphate 15407L L O. 1 
Oi 1 and Grease 06521L 1.0 
Phenol s 06532L 0.110 
Tannins and Lignins 06551L 0.7 
Chemical Oxygen Demand 08301L 27 
Threshold Odor Number 02001L 2 
Turbidity (JTU) 02073L 4 
Colour Filter 1 02026L 96 

Fi 1 ter 2 02026L 94 
Fi Iter 3 02026L 90 

Total Dissolved Solids 00203L 176 
Chlorophyll 06711 L 0.004 
Cadmi um 48005L L 0.001 
Chromi urn 24005L 0.017 
Cobalt 27005L L 0.001 
Copper 29009L 0.016 
Lead 82006L L 0.001 
Mangenese 25007L 0.037 
Mercury 80003L L 0.0001 
Nickel 28005L 0.003 
Zinc 30006L 0.02 

:Al1 results except pH expressed in mg/l., unless otherwise indicated. 
For a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
Wastes. Alberta Envi ronment, Poll ut i on Cont rol Laboratory, Water Ana lys i s 
Section. 
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Table 142. Water sample analysis (Water Q.uality Branch Western Region, 
Unpublished Data, Lab No. 461]). 

Location: Mildred River, 200 ft east of west bank, due east from Sync rude 
Plant stacka 

Date 
Time 
~ield Temperature %C 
Field pH 
Specific Conductance (umho/cm) 
Temperature °c - Laboratory 
Laboratory pH 
Turb i d i ty (JTU) 
Nonfilterable Residue 
Nonfilterable Residue Fixed 
Colour 
Total Dissolved Nitrogen 
Total Phosphorous 
Dissolved Inorganic Carbon 
Dissolved Organic Carbon 
Total Inorganic Carbon 
Total Organic Carbon 
Phenols 
Oil and Grease 
Aluminum 
Ant imony 
Arsenic 
Barium 
Bery IIi um 
Cadmi um 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Strontium 
Vanadium 
Zinc 
Spec if i c Conductance (lJmho/ cm 
Alkalinity pp 
Total Alkalinity as CaC0

3 Total Hardness as CaC03 

12-02-76 
1710 

0.0 
7.2 

387 
20.7 
7.7 
1.9 

L 1. 
L 1. 

15 
0.95 
0.007 

54. 
21. 
54. 
21. 

0.009 
L 1.0 

0.015 
L 0.010 
L 0.0005 

O. 11 
L 0.005 
L 0.001 
L 0.015 
L 0.002 

0.006 
O. 14 
0.005 
0.019 

L 0.0005 
L 0.10 
L 0.002 
L 0.0095 
L 0.004 

O. 14 
L 0.001 
L 0.001 
420. 

0.0 
224 
225 

Calcium Dissolved 
Sulfate Dissolved 
Sodium Dissolved 
Potassium Dissolved 
Chloride Dissolved 
S iIi ca React i ve 
Fluoride Dissolved 
Nitrate + Nitrite Dissolved 
Magnesium Dissolved 
Hydroxide 
Carbonate 
Bicarbonate 
Calculated TDS 
Sum Cations (meq/L) 
Sum Anions (meq/L) 

aA1I results except pH expressed in mg/L, unless otherwise indicated. 

57.3 
3.4 
7.2 
2.3 
8.0 

11.6 
0.06 
0.05 

19.9 
o 
o 

273. 1 
244.49 

4.868 
4.7786 
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Table 143. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment,Unpublished Data). 

Location: Muskeg River, above confluence with Athabasca River 00AT07DA2178a 

Sample No. 5817 
Date 31-07-72 

Parameter Code 
b 

pH 10301L 8.5 
Specific Conduct. pmho/cm . 02041 L 282 
Total Alkalinity as CaCO 10101L 149 
Phenolphthalein Alkalini~y 10151L 2.6 
Total Hardness 10603L 145 
Calcium Dissolved 20101L 43.4 
Magnesium Dissolved 12303L 9 
Sulfate Dissolved 16303L 2. 1 
Sodium Dissolved 11103L 11.6 
Chloride Dissolved 1 7203L 3.0 
Fluoride Dissolved 09105L O. 11 
Potassium Dissolved 19103L 0.4 
S i 1 i ca Rea c t i ve 14102L 7.6 
Total Kjeldahl Nitrogen 07001L 1.13 
Nitrate + Nitrite 07106L 0.02 
Ortho Phosphate Dissolved 15255L 0.029 
Dissolved Inorg. Phosphate 15363L 0.041 
Oil and Grease 06521L 250 
Phenols 06531P L 0.004 
Tannins and Lignins 06551L 0.94 
Turbidity (JTU) 02073L 3 
Colour 02011L 150 
Cadmium Extractable 48302P L 0.001 
Chromium Extractable 24302P 0.009 
Cobalt Extractable 27302P 0.008 
Copper Extractable 29305P 0.052 
Iron Extractable 26307P 0.90 
Lea~ Extractable 82302P L 0.004 
Manganese Extractable 25304P 0.030 
MercuryExtractable 80301P 0.00009 
Nickel Extractable 28302P 0.005 
Zinc Extractable 30305P L 0.001 

a All results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for the chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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- Table 144. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department"of Environment, Unpubl ished Data). 

Location: Muskeg River, above confluence with Athabasca River 00AT07DA2178a 

Sample No. 6493 
Date 24-08-72 

Parameter Code b 

pH 10301 L 

Specific Conductance 
(llmho/cm) 

Total Alkalinity as CaC0
3 

Total Hardness as CaC0
3 

Calcium 

Magnesium 

Sulfate 

Chloride 

Nitrate + Nitrite 

Iron 

Sodium 

PotasSium 

Ammonia Nitrogen 

Phosphate 

Turbidity (JTU) 

02041L 

lOlOlL 

10605L 

20101L 

12103L 

16302L 

17203L 

07107L 

26002L 

11101L 

19101L 

07551 L 

15406L 

02073L 

8.3 

375 

196 

180 

57 

8 

20 

2 

L O. 1 

0.7 

14 

1.0 

0.7 

0.2 

3 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
b 

For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 145. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Muskeg River, above confluence with Athabasca River OOAT07DA2178a 

Sample No. 7405 
Date 05-10-72 

Parameter 
Specific Conductance 

(llmho/cm) 
pH 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Sulfate 

Chloride 
Nitrate + Nitrite 
Iron 
Calcium 
Magnesium 
Sodium 
Potassium 
Fl uori de 
Ammonia Nitrogen 
Phosphate 
Oil and Grease 
Phenols 
Tannins and Lignins 
Colour -Fi lter 1 

Filter 2 
Filter 3 

Threshold Odor Number 
Turb i di ty (JTU) 
Total Sol ids 
Surfactants 
Arsenic 
Cadmi urn 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

b 
Code 

02041L 
10301L 
10101L 
10605L 
16302L 
1 7203L 
07107L 
26002L 
20101L 
12103L 
11101L 
19101L 
09105L 
07551L 
15406L 
06521L 
06531L 
06551L 
02026L 
02026L 
02026L 
0200.1 L 
02073L 
10471L 
10701L 
33003L 
48004L 
24004L 
27004L 
29008L 
82005L 
25006L 
80002L 
30006L 

340 
8.3 

199 
182 

10 
6 
o. 1 
0.8 

60 
7 

13 
0.9 

L 0.05 
0.9 
0.6 
1.5 
0.002 
1.4 

88.5 
85.0 
68.0 
4 
4 

282 
2.6 
0.001 
0.004 
0.006 
0.00lt 
0.004 
0.016 
0.050 

L 0.0005 
0.025 

a All results except pH expressed in mg/L, unless otherwise indicated. 

b For a desc~iption of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water 
and wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 146. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Muskeg River, above confluence with Athabasca River 00AT07DA2178a 

Sample No. 5165 7300 
Date 17-06-73 14-08-73 
Time 1925 1720 

Parameter Code Backup 

pH 10301L 8. 1 7.8 
Specific Conductance 

(umho/cm) 02041L 250 235 
Total Alkalinity as CaC03 

10101L 66 102 
10602L 72 104 

Codes 

Total Hardness as CaC03 Ca lci urn 20101L 24 26 02103L 
Magnesium 12103L 3 9 
Sodium 11101L 10 6 
Potassium 19101L 0.4 1 '. 1 
Iron 26002L 1.1 1.3 
Nitrate 07107L L O. 1 L 0.1 
Nitrite 07101L L O. 1 L O. 1 
Ch lori de 1 7203L L 1 4 
Sulfate 16302L 18 12 
Fl uori de 09105L L 0.05 
Bicarbonate 06201L 80 124 
Ammonia Nitrogen 07551 L 2.4 L 0.2 
Phosphate 15406L L O. 1 0.6 
Oi 1 and Grease 06521L 1.7 L 1.0 
Tannins and Lignins 06551L 1.7 3.5 
Phenols 06531L 0.002 0.011 
Colour Filter 1 02026L 78 88 

Filter 2 02026L 76 83 
Fi lter 3 02026L 72 55 

Threshold Odor Number 02001L 2 2 
Turbidity (JTU) 02073L 3 
Chemical Oxygen Demand 08301L 61 98 
Tota 1 Res i due 10471L 270 304 
Tota 1 Res i due Vol it i le 10521 L 130 168 
Nonfi lterable Res i due 50 
Cadmium 48004L L 0.001 L 0.001 
Chromium 2400ltL L 0.001 0.007 
Cobalt 2700~L 0.007 L 0.001 
Copper 29008L 0.022 0.004 
Lead 82005L 0.013 L 0.001 
Manganese 25006L O. 142 0.019 
Mercury 80002L 0.0007 L 0.0002 
Nickel 28004L 0.005 L 0.001 
Zinc 30006L 0.n5 0.01 

~All results except pH expressed in mg/L, unless otherwise indicated. 
F9r a description of procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 

02L 
02L 
02L 

206L 

05L 
05L 
05L 
09L 
06L 
07L 

05L 
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Table 147. Water sample analysis (pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Muskeg River, above confluence with Athabasca River 00AT07DA2178a 

Sample No. 7892 
Date 19-08-74 
Time 1200 

Parameter Code b 

pH 10301L 8.0 
Specific Conductance 

. (llmho/ cm) 02041L 320 
Calcium 20105L 50 
Magnesium 12102L 10 
Sodium 11102 L 12 
Potassium 19102L 0.6 
Iron 26302L 0.9 
Nitrate Nitrogen 07107L L o. 1 
Nitrite Nitrogen 07206L L o. 1 
Chloride 1 7203L 9 
Sulfate 16302L 31 
F1 uori de 09105L 0.16 
Bicarbonate 06201L 180 
Total Alkalinity as CaC0

3 
10101L 147 

Total Hardness as CaCO 
3 

10604L 166 
Ammonia Nitrogen 07551 L 1.6 
Phosphate 15407L L o. 1 
Oil and Grease 06521L 1.5 
Phenols 06532L L 0.001 
Tannins and Lignins 06551L 2.0 
Colour Fi lter 1 02026L 94 

Filter 2 02026L 90 
Filter 3 02026L 71 

Threshold Odor Number 02001L 1 
Turbidity (JTU) 02073L 3 
Chemical Oxygen Demand 08301L 62 
Total Dissolved Solids 00203L 201 
Cadmium 48005L L 0.001 
Chromium 24005L 0.017 
Cobalt 27005L L 0.001 
Copper 29009L L 0.001 
Lead 82006L L 0.001 
Manganese 25007L 0.014 
Mercury 80003L L 0.0001 
Nickel 28005L 0.006 
Zinc 30006L 0.02 
a All results except pH expressed in mg/L, unless otherwise indicated. 
bFor a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
was~es. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 



190 

Table 148. Environmental impact assessment, Lease 13 Mining Project, Alberta 
Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report 
the Shell Lease 13 area. 
the lower Muskeg drainage 
qual ity study data: 

discusses water qual ity studies conducted within 
The studies date back to spring 1973 and involve 
basin. Also included were some previous water 

Alberta Department of Lands and Forests, Fish and Wildlife 
Sample No. 6493, Lower Muskeg River, 24 August 1972. 

D i vis ion, La b 

Location: Lower Muskeg Rivera 

Date 

Temperature of 

Conductivity 
(].lmho/cm @ 77°F) 

Turbidity (JTU) 

pH 

Tota 1 Hardness 

Calcium 

Magnesium 

Sodium + Potassium 

Chloride 

Sulfate 

Alkalinity as CaC0
3 

Dissolved Oxygen 

Total Phosphate 

:Amrnonia Nitrogen 

Nitrate Nitrogen 

24-08-72 

59 

375 
3 

8.3 
180 

57 
8 

15 
2 

20 
196 

8.0 
0.2 
0.7 

L 0.1 

aAl1 results except pH expressed in mg/L, unless otherwise indicated. 
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Table 149. Water Analysis Report (Alberta Research Council, UnpubJ"isJ1e"d 
Data, Lab No. 75 106, Index No. DH 72). 

Location: Muskeg River, WSC gauge (Twp. 94 Rge. 10 Sec. 29 Lsd. _I)a 

Date 01-03-75 

Field Specific Conductance 
(llmho/cm) 

Field pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC03 
Specific Conductance 

(llmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnes i urn 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chlori de 

Nitrate 

S iIi ca 

Fluoride 

Total Anions (epm) 

Total Cations (epm) 

1225 

7.2 

0.5 

395.0 

398.0 

244.1 

291.1 

640.0 

8.5 

68.0 

18. I 

56.0 

2.5 

12.0 

339.0 
4.5 

41.0 

" 3.3 
10.8 

0.2 

7.260 

7.381 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 150. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 77, Index No. DH 348). 

Location: Muskeg River, WSC gauge (Twp. 94 Rge. 10 Sec. 29 Lsd. _l)a 

Date 24-02-76 

Field pH 
Field Temperature DC 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaC0 3 
Specific Conductance 

(umho/cm @ 25 DC) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
SuI fate 
Chloride 
Nitrate 
S iIi ca 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Alumiunum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fl uor ide 
Total Anions (epm) 
Total Cations (epm) 

6.4 
0.0 

342 
316.0 
248.5 
253.6 

550 
7.3 

77.0 
13.7 
17.5 
2. 1 
0.0 

317.0 
3.3 
6.0 
3.5 

12. 1 
85.0 
17.0 

291.1 
0.04 
0.01 
0.08 
0.6 
0.01 
0.2 
0.0001 
0.20 
5.490 
5.785 

aA11 results except pH expressed in mg/L, unless otherwise indicated. 
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Table 151. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Muskeg River (Sec. 33 Twp. 94 Rge. lOla 

Date 02-74 

Temperature of 
Color (Cl-Pt) 
Specific Conductance 
Suspended Solids 
Tota 1 So 1 ids 
Turbidity (JTU) 

pH 
Tota 1 Ha rdness 
Calcium 
Magnesium 
Sodium & Potassium 
Bicarbonate 
Carbonate 
Chlori de 
Hydroxide 
Sulfate 
Total Dissolved Solids 
Alkalinity as CaC0

3 S i 1 i ca 
Oil~nd Grease 
Organic Carbon 
Dissolved OXYgen 
Pheno 1 s (1l9/L) 
Sulfides 
Total Phosphates 
Ammonia Nitrogen 
Nitrate Nitrogen 
Organic Nitrogen 
Chemical Oxygen 

Demand 
Biochemical Oxygen 

. Demand 

32 
65 

6 
482 

L 25 

7.5 
271 

74 
21 
16 

350 
o 
8 
o 
7 

476 
287 

7 
L 1 
26 

6.0 
L 2 
L 0.01 

0.2 
1.6 
0.3 

67 

4 

a . 
All result5 except pH expressed-in mg/L unless otherwise indicated. 
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Table 152. Water analysis report (Alberta Research Council, Unpublished 
Data, Lab no. 75 105, Index No. DH 71). 

Location: Muskeg River, 1 mi downstream of confluence with Hartley Creek 
(Twp. 95 Rge. 10 Sec. 24 Lsd. _l)a 

Date 01-03-75 

Field Conductivity 
(llmho/cm) 

Field pH 

Field Temperature °c 
Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(llmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Hagnes ium 

Sodium 

Potassium 

Carbonate 

B i ca rbona te 

Sulfate 

Chlori de 

Nitrate 

Silica 

Total Anions (epm) 

Total Cations (epm) 

1400 

7.2 

0.0 

420.0 

474.0 

272.7 

328.0 

755.0. 

8.5 

78.0 

19.0 

75.0 

2.5 

7.2 

395.0 

6.8 
61.0 

3.0 

12.1 

8.625 
8.781 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 153. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 81, Index No. 352) 

Location: Muskeg River, 1 mi downstream of confluence with Hartley Creek (Twp. 
95 Rge. 10 Sec. 24 Lsd. -l)a 

Date 24-02-76 

Field pH 
Field Bircarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkalinity as CaC03 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnes ium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Su 1 fate 
Chloride 
Nitrate 
Si 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

6.8 
332 
330.0 
236.0 
245.6 

530 
6.6 

73.0 
13. 1 
16.2 
1.7 
0.0 

307.0 
3.3 
6.0 
3.8 

13.0 
76.0 
16.5 

281 • 1 
0.08 
a.Ol 
0.03 
0.6 
0.0 
0.4 
0.00015 
0.20 
5.331 
5.469 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 154. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Muskeg River (Sec. 25 Twp. 95 Rge. lOla 

Date (m-yr) 

Temperature of 
Co lor ( C I - Pt ) 
Specific Conductance 

(llmho/cm @ n°F) 
Suspended Solids 
Tota I So lids 
Turbidity (JTU) 

pH 
Total Hardness 
Calcium 
Magnesium 
Sodium & Potassium 
Bicarbonate 
Carbonate 
Chloride 
Hydroxide 
Sulfate 
Total Dissolved Solids 
Alkalinity as CaC0

3 S iIi ca 
Oi I and Grease 
Organ i c Ca rbon 
Dissotved Oxygen 
Phenol s (1l9/L)' 
Sulfides 
Total Phosphate 
Ammonia Nitrogen 
Nitrate Nitrogen 
Organic Nitrogen 
Chemical Oxygen 

Demand 
Biochemical Oxygen 

Demand 

04-73 

7 
162 

7.6 

155 

2 

L 2 
L 0.01 

0.4 
1.3 

57 

2 

10-73 

33 
130 

220 
3 

3 

7.9 
145 

14 

243 
150 

3 
33 
11.9 

L 2 
L 0.05 
L 0.05 

0.9 

44 

L I 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 155. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Muskeg River (Sec. 30 Twp. 95 Rge. 9)a 

Date (m-yr) 

Temperature of 
Color (Cl-Pt) 
Specific Conductance 

(lJmho/ cm @ 7r F) 
Sus pended So 1 ids 
Tota 1 So 1 ids 
Turbidity (JTU) 

pH 
Tota 1 Ha rdness 

.Calcium 
Magnesium 
Sodium &Potassium 
Bicarbonate 
Carbonate 
Ch 1 ori de 
Hydroxide 
Sulfate 
Total Dissolved Solids 
Alkalinity as CaC0

3 S i 1 i ca 
Oil and Grease 
Organ i c Ca rbon 
Dissolved Oxygen 
Pheno 1 s (pg/LJ 
Sulfides 
Total Phosphate 
Ammonia Nitrogen 
Nitrate Nitrogen 
Organic Nitrogen 
Chemical Oxygen 

Demand 
Biochemical Oxygen 

Demand 

05-74 

38 
90 

162 
3 

144 
L 25 

7.6 
84 
24 
6 
6 

104 
o 
6 
o 
5 

151 
85 

3 
2 

17 
5. 1 

L 2 
L 0.01 

0.2 
0.5 
0.7 
2 

61 

2 

07-74 

61 
115 

237 
3 

230 
2 

7.5 
126 
42 
5 

19 
159 

o 
22 
o 
5 

252 
130 

4 
2 

30 
8.8 

L 2 
L 0.01 
L O. 1 

0.7 
O. 1 
9 

53 

10-74 

40 
100 

369 
4 

270 
5 

7.9 
179 
52 
12 
13 

235 
o 
7 
o 
4 

323 
.192 

5 
L 1 

30 
9.2 

L 2 
L 0.01 
L O. 1 

0.5 
0.4 

L 1 

46 

02-75 

34 
40 

530 
10 

362 
23 

8.2 
268 

78 
18 
20 

354 
o 

10 
o 
7 

487 
290 

5 
2 

3.5 
L 2 
L 0.01 

0.2 
1.5 
0.4 

L 1 

50 

aAl1 results except pH expressed in mg/L unless otherwise indicated. 
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Table 156. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One c,",apter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Muskeg dra inage bas'in, Lakes 6, 7, 8 (Sec. 2 Twp. 95 Rge. 

Date (m-yr) 04-73 

6 7 8 

pH 8.0 7.6 7.4 

Total Hardness 149 177 250 

Alkal inity as 
CaC0 3 160 196 252 

Total Phosphate nil nil nil 

aA 11 results except pH expressed in mg/L. 

10) a 
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Table 157. Environmental impact assessment, Lease 13 Mining Project, 
Alberta Oil Sands, June 1975 (Shell Canada Limited). 

One chapter in the report discussed water quality studies conducted 
within the Shell Lease 13 area. The studies date back to spring 1973 
and involve the lower Muskeg drainage basin. 

Location: Muskeg Drainage Basin Stream E (Sec. 22 Twp. 95 Rge. 9)a 

Date (m-yr) OQ-73 

pH 7.0 

Total Hardness 

Alkalinity as CaC0
3 

Total Phosphate 

40 

60 

nil 

aAll results except pH expressed in mg/L. 
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Table 158. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 75 lOS, Index No. DH 74). 

Location: Unnamed creek, tributary feeding Muskeg River near AOSERP Station 
00AT07DA0091 (Twp. 95 Rge. 9 Sec. 25 Lsd. _1)a 

Date 29-02-75 

Field Specific Conductance 
(llmho/cm) 

Fie 1 d pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

A 1 ka 1 in i ty as Ca C0
3 

Specific Conductance 
(llmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chlori de 

Nitrate 

Silica 

Fl uori de 

Total Anions (epm) 

Total Cations (epm) 

950 

6.S 
1.0 

344.0 

320.0 

225.4 

248.0 

470.0 

7.2 

61.0 

17.S 

28.S 

2. 1 

0.0 

310.0 

0.0 

1.0 

6.7 
21.2 

0.10 

5.217 

5.S14 

aA1l results except pH expressed in mg/L, unless otherwise indicated. 
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Table 159. Environmental impact assessment, Lease 13 Mining Project, Alberta 
Oil Sands, June 1975 (Shell Canada Limited) 

One chapter in the report discusses water quality studies conducted within 
the Shell Lease 13 area. The studies date back to spring 1973 and involve 
the lower Muskeg drainage basin. 

Location: Muskeg drainage basin, Stream D (Sec. 24 Twp. 95 Rge. 9)a 

Date (m-yr) 04-73 

pH 7.5 

Total Hardness 50 

Alkalinity as CaC0
3 

60 

Total Phosphate 0.03 

aAll results except pH expressed in mg/L. 
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Table 160. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab No. 75 110, Index No. DH 76). 

Location: Unnamed lake in Muskeg River watershed (Twp. 94 Rge. 7 Sec. 22 
Lsd. _l)a 

Date 01-03-75 
Field Specific Conductance 

(lJmho/cm) 

Fie 1 d pH 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC0
3 

Alkalinity as CaC0
3 

Specific Conductance 
(lJmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Ch lor i de 

Ni trate 

Silica 

Fl uori de 

Total Anions (epm) 

Total Cations (epm) 

780 

6.8 

109.0 

172.0 

98.7 

88.0 

172.0 

7.9 

26.2 

8. I 

5.0 

1.3 

0.0 

110.0 

0.0 

1.0 

1.2 

7.5 

0.10 

1.851 

2.224 

a 
All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 161. Water sample analysis (Pollution Control Labora.tory, Pollution 
Contro,1 Division, Alberta Department of Environment, Unpublished Data). 

Location: Namur Lake, south end 01AT07DA2006a 

Sample No. 5823 
Date . 31-07-72 

Parameter Codeb 

pH 10301L 
Specific Conductance 

(~mho/cm) 02041L 
Total Alkal inity as CaOO 10101L 
Phenolphthalein Alkalini{y 10151L 
Total Hardness as CaC03 10603L 
Calcium Dissolved 20101L 
Magnesium Dissolved 12103L 
Sulfate Dissolved 16303L 
Sodium Dissolved 11103L 
Chloride Dissolved 17203L 
Fluoride Dissolved 09l05L 
Potassium Dissolved 19103L 
Sill ca React i ve 14102 L 
Total Kjeldahl Nitrogen 07001L 
Nitrate + Nitrite Nitrogen 07106L 
Dissolved Ortho Phosphate 15255L 
Dissolved 'norg. Phosphate 15363L 
Oil and Grease 06521L 
Pheno 1 s 06531 P 
Tannins and Lignins 06551L 
Turbidity (JTU) 02073L 
Colour 0201lL 
Cadmium Extractable 48302P 
Chromium Extractable 24302P 
Cobalt Extractable 27302P 
Copper Extractable 29305P 
'ron Ext ractab Ie 26307P 
Lead Extractable 82302P 
Manganese Extractable 25304P 
Mercury Extractable 80301P 
Nickel Extractable 28302P 
Zinc Extractable 30305P 
Total Dissolved Solis 

7.5 

55 
20.0 

23.2 
6.2 
2 
7.2 
2.2 
0.6 
0.06 
0.9 
0.6 
0.93 
0.08 
0.016 
0.034 

23.6 
0.15 
0.24 
3 

20 
L 0.001 
L 0.006 

0.009 
0.025 

L 0.10 
L 0.004 

0.010 
0.0001 
0.004 
0.01 

32 

aAll results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
Wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 162. Water sample analysis (Pollution Control Laboratory, Poll ut ion 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Namur Lake, south end 00AT07DA2006 a 

Sample No. 7407 
Date 05-10-72 

Parameter Code b 

pH 10301L 7.8 
Specific Conductance 

('jJmho/cm) 02041L 48 
Total Alkalinity as CaC0 3 10101L 20 
Total Hardness as CaC03 10605L 22 
Sulfate 16302L L 5 
Chloride I 7203L 1 
Nitrate + Nitrite 07107L L O. 1 
Iron 26002L L O. 1 
Calcium 20101L 6 
Magnesium 12103L 1 
Sodium 11101L L 1 
Potassium 19101L 0.4 
Fluoride 09105L 0.08 
Ammonia Nitrogen 07551L 0.2 
Phosphate 1 5406L 0.2 
Oi 1 and Grease 06521L 1.3 
Phenols 06531L L 0.001 
Tannins and Lignins 06551L 0.2 
Colour Filter 1 02026L 98 

F i 1 ter 2 02026L 97 
Fi 1 ter 3 02026L 94 

Threshold Odor Number 02001L 2 
Turbidity (JTU) 02073L L 1 
Total Sol ids 10471L' 52 
Surfactants 10701L 2.6 
Arsenic 33003L 0.002 
Cadmium 48004L 0.004 
Chromium 24004L 0.003 
Cobalt 27004L 0.004 
Copper 29008L 0.004 
Lead 82005L 0.025 
Manganese 25006L 0.015 
Mercury 80002L 0.0005 
Nickel 28004L 0.004 
Zinc 30006L 0.020 

a All results except pH expressed in mg/L, unless otherwise indicated. 

bFor a description of procedures used refer to: Alberta Environment. 1977. 
Methods manual for chemical analysis of water and wastes. Alberta Environ­
ment, Pollution Control Laboratory, Water Analysis Sect·;'on'. 
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Table 163. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: Namur Lake at south end 01AT07DA2006a 

Sample No. 
Date 
Time 

Parameter 

pH 
Specific Conductance 

(1Jmho/cm) 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Ca lci urn 

Magnesium 
Sodium 
Potassium 
Iron 
Nitrate + Nitrite 
Chlori de 
Sulfate 
Bicarbonate 
Ammonia Nitrogen 
Phosphate 
Oil andGrease 
Phenols 
Tannins and Lignins 
Colour Fi lter 1 

Filter 2 
Fi lter 3 

Threshold Odor Number 
Turbidity (JTU) 
Tota 1 Res i due 
Total Residue Volatile 
Chemical Oxygen Demand 
Ch 1 orophy 11 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

10301L 

02041 L 
10101L 
10602L 
20101L 
12103L 
11101L 
19101L 
26002L 
07107L 
17203L 
16302L 
06201L 
07551L 
15406L 
06521L 
06531L 
06551L 
02026L 
02026L 
02026L 
02001 L 
02073L 
10471L 
10521L 
08301L 
06711 L 
48004L 
24004L 
27004L 
29008L 
82005L 
25006L 
B0002L 
28004L 
30006L 

5162 
17-06-73 

1645 

7.9 

56 
22 
29 
10 
1 
2 
0.9 

L O. 1 
L o. 1 
L 1 

9 
27 
0.4 

L O. 1 
1.6 
0.001 
0.6 

99 
9B 
95 

2 
1 

60 
44 
20 

0.007 
L 0.001 

0.015 
0.009 
0.005 
0.002 
0.132 

L 0.0002 
O.OOB 

L 0.01 

aAll results except pH expressed in mg/L, unless otherwise indicated. 

b For a description of procedures used refer to: 
Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Environment, Pollution Control Laboratory, Water Analysis 
Section. 
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Table 164. Water sample analysis (Pollutton Control laboratory, Pollution 
Control Division, Alberta Department of Environme~t, Unpubl1~hed Data). 

Locat ion: Namur Lake at south end 01AT07DA2006a 

Sample No. 
Date 
Time 

Parameter 

pH 
Specific Conductance 

(llmho/cm) 
Total Alkalinity as CaC0

3 Total Hardness as CaC0
3 Calcium 

Magnesium 
Sodium 
Potassium 
I ron 
Nitrate Nitrogen 
Nitrite Nitrogen 
Chloride 
Sulfate 
Fl uori de 
Bicarbonate 
Ammonia Nitrogen 
Phosphate 
Ch 1 orophy 11 
Oil and Grease 
Phenols 
Tannins and lignins 
Colour Filter 1 

Filter 2 
Fi Iter 3 

Threshold Odor Number 
Turbidity (JTU) 
Tota 1 Res i due 
Total Residue Volatile 
Chemical Oxygen Demand 
Total Dissolved Solids 
Cadmium 
Chromium 
Cobalt 
Copper 
lead 
Manganese 
Mercury 
Nickel 
Zinc 

b Code 

10301l 

02041l 
10101l 
10602l 
02103l 
12102l 
11102 l 
19102l 
26002L 
07107l 
07206l 
17203l 
16302l 
09105l 
06201l 
07551 l 
15406l 
06711l 
06521l 
06531l 
06551l 
02026l 
02026l 
02026L 
02001 l 
02073l 
10471 l 
10521l 
08301l 
00202l 
48005l 
24005l 
27005l 
29009l 
82006l 
25007l 
80002l 
28005l 
30006l 

7297 
14-08-73 

1435 

8.2 

50 
24 
21 
5 
2 
7 
1.3 
0.4 

l O. 1 
l O. 1 

5 
l 10 
l 0.05 

30 
l 0.2 

0.7 
27.284 

l 1.0 
0.008 
0.5 

98 
97 
93 

2 
1 

34 
30 
8.9 

40 
l 0.001 
l 0.001 
l 0.001 

0.009 
0.006 
0.002 

l 0.0002 
l 0.001 

0.02 

7890 
19-08-74 

1330 

Backup Codes 

7.9 

55 
18 
31 
10 

1 
1 
0.6 
0.6 

l O. 1 
l 0.1 

2 
15 
0.14 

22 
0.3 
0.3 
0.010 

l 1.0 
0.002 
0.5 

98 
98 
94 

2 
1 

24 
43 

l 0.001 
0.018 

l 0.001 
0.005 

l 0.001 
0.010 

l 0.0001 
0.005 
0.07 

04l 
20105l 

6302l 

07l 

02l 

03l 

03l 

.. - --."_ .. -

aAll results except pH expressed in mg/l, unless otherwise indicated. 
b F- d •• f or a escrlptlon 0 procedures used refer to: 

Alberta Environment. 1977. Methods manual for chemical analysis of water and 
wastes. Alberta Envi ronment, Pollution Contro-l Laboratory Water Analysis Section. 
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Table 165. Water analysis report (Alberta Research Council, Unpublished 
Data, Lab No. 75 114, Index No. DH 83). 

Location: Pierre River, confluence with Athabasca River (Twp. 97 Rge. 10 
Sec. 30 Lsd. -l)a 

Date 16-03-75 

Field Specific Conductance 
(lJmho/cm) 

Field pH 

Field Temperature °c 

Field Bicarbonate 

Total Dissolved Solids 

Hardness as CaC03 

Alkalinity as CaC03 

Specific Conductance 
(lJmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chloride 

Nitrate 

S i 1 ica 

Fluoride 

Total Anions (epm) 

Total Cations (epm) 

650 

6.8 

0.0 

471.0 

352.0 

261.5 
244.0 

560.0 

8.3 
59.0 

27.8 

27.5 

4.6 

·0.0 

305.0 

30.2 

12.0 

3.6 

19. 1 

0.9 

6.024 

6.544 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 166. Water quality and aquatic resources of the Beaver Creek Diversion 
System, 1977 (Syncrude Canada, Environmental Research Monograph 1978-3, L.R. 
Noton, N.E. Chymko, Chemical and Geological Laboratories Ltd.) 

The Beaver Creek Diversion System was investigated from March to November 
1977, to describe the post-diversion condition's in Beaver Creek, Ruth Lake, 
and Poplar Creek and to characterize the two newly created waterbodies in the 
system. Physical and chemical parameters were obtained regularly from ten 
sites. Other aspects studied included phytoplankton, zooplankton, benthic 
macroinvertebrates, fish, aquatic macrophytes, stream drift, and stream habi­
tat. (For location of sampling site see Figure 4, page 97.) 

a 

Location: Poplar Creeka 

Date in 1977 llarch llay llay June July Aug. Sept. Oct. Nov. 
30 3 31 29 27 27 22 14 18 

PC-.I 
pH 7.5 7.9 8.1 "T.T 8.3 8.1 8.0 8.1 8.3 
pp alklll ni ty 0 0 0 0 0 0 0 0 0 
Totll alkll inlty 170 139 134 15/t 151i 166 190 169 185 
Turb i di ty (NTU) 1i.5 16.0 11 1i.1i If.7 1.3 3.1 Ii.l 11 
Suspended 501 ids 8.2 2.8 23.5 1.5 1.0 1.5 LO.5 11i.1i 12.0 
Totll organic Clrbon 27 21 25 36 32 "2 "2 22 28 
NOs + N02 - N 0.32 0.08 0.035 0.115 0.50 0.078 0.027 0.081 0.217 
Tota 1 Kje 1 deh 1 - N 12.1 10.6 0.2 0.2 0.2 0.3 0.6 0.8 0.6 
Ortho PO~ - P 0.180 0.061 LO.016 0.025 LO.016 LO.028 LO.016 LO.030 0.023 
Totll P 0.li06 0.076 0.01i" 0.061i 0.098 0.0/t9 0.051 0.055 0.052 
Relctlve 5102 5.9 6./t /t.0 5.0 6.2 ".7 5.5 6.9 9.1i 
Fi ltrlble residue 525 232 222 270 2/t0 310 360 101i 294 
Ignition loss 230 80 68 78 10Ii 100 96 "8 12/t 

PC-2 
pH 7.5 7.7 8.1 ""T.T 8.3 8.2 7.8 8.0 8.0 
pp 11kallnlty 0 0 0 0 0 0 0 0 0 
Total alkalinity 172 1/t0 133 151 ISS 167 186 170 187 

PC-B" 
pH 7.6 7.9 8.0 "T.T 8.2 8.2 8.0 8.2 8.0 
pp alkalinity 0 0 0 0 0 0 0 0 0 
Total Ilkllinity 368 91i 98 136 Ilf5 171 190 Ilf2 175 
Turb i d i ty (NTU) 6.0 18.0 2" 8.7 5." 6.2 2.2 3.5 1i.8 
Suspended soli d5 17.8 22.1i lil.0 LO.5 5.0 LO.5 1.2 LO.5 
Total organic carbon 21 26 28 36 37 /t2 "2 31 30 
NOs + N02 - N 0.87 0.09 LO.03 LO.03 0.038 LO.03 LO.016 LO.016 0.023 
Total Kjeldehl - N 1i.3 7.0 0.1 0.2 0.1 0.1 0.2 0.6 
Ortho PO~ - P O.I/tO 0.030 LO.016 0.022 0.023 0.029 LO.016 LO.016 LO.016 
Total P 0.li23 0.052 0.060 0.068 0.092 0.0Ii7 0.051 0.0/t8 0.Oli7 
Reacti ve 5102 lli.3 3.2 3.6 1i.0 ".7 6.5 5.6 1i.2 5.5 
Filtrable residue 5li5 202 190 278 290 31tO 390 272 376 
Ignition loss 190 7lf "Ii 70 1"6 78 165 120 236 

All results except pH and turbidity expressed in mg/L. Alkalinities as 

cont inued .•. 
Ca_CO g 
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Table 166. Continued. 

Date in 1977 
PC-l PC-S4 

May 3 July 27 Oct. 1 Ii· May 3 Ju1 y 2'] Oct. lli 

True colour (APHA) 220 90 75 100 150 130 

Oil and grease 8.20 14.4 18 17.8 56.8 6.2 

Phenol s LO.001 LO.001 0.003 0.001 LO.OOI LO .001 

Chemical oxygen demand 103 45 99 52 55 

Hardness 66 115 77 138 117 80 

Sodi urn 2.99 42.4 19.2 4.07 46.4 24.5 

Magnesium 4.8 9.4 5.0 12.0 10.8 7.5 

Calcium 18.5 30.5 22.8 35.7 28.9 19.7 

Potassium 0.7 1.7 1.2 2.6 0.4 1 .0 

Chlori de 12 21 17 20 37 18 

Sulphate 6 4 5 10 6 6 

Iron 0.89 0.40 0.61 1.28 0.94 0.70 

Copper 0.006 0.009 0.019 0.007 0.01 0.015 

Chromium 0.02 LO.Ol 0.03 0.04 LO.01 0.03 

Lead 0.03 LO.02 0.05 0.03 LO.02 0.05 

Zinc 0.005 0.009 0.052 0.023 0.011 0.064 

Nickel LO.02 LO.02 0.03 LO.02 LO.02 0.02 

Cobalt LO.01 LO.01 LO.01 0.01 LO.01 LO.01 

Aluminum LO.l 0.2 0.2 0.3 0.3 0.2 

Cadmium LO.Ol LO.01 LO.Ol LO.01 LO.01 LO.01 

Boron 0.107 0.193 0.167 0.247 0.146 0.157 

continued ... 



Table 166. 

Date In 1977 

Temp. (oC) 

Oxygen (% Sat.) 
Oxygen (mg/L) 

Temp. (oC) 

Oxygen (% Sat.) 
Oxygen (mg/L) 

Temp. (oC) 

Oxygen (% Sat.) 
Oxygen (mg/L) 

a Cone 1 uded. 

March 
30 IIi 

1.0 4.0 

94 98 
12.30 11.9 

1.0 

90 
11.95 

0.5 

93 
12.35 

A~rll 
20 2' 27 2 3 

2.5 6 3.5 8.0 

94 99 95 
12.0 " .4 10.4 --

9.5 9.0 

94 
10.1 

9.0 

94 
10.1 

aMeasurements wIth thermometer and azIde - WInkler method. 

~ 
Mal 
11-12 

StatIon PC-I 
14.8 

StatIon PC-2 

10.0 15.0 

Station pc-84 

aMeasurements with thermometer and azide - Winkler method. 

IB 

8.5 

June Jull Aug. Sept. Oct. Hov. 
31 29 25 27 27 22 14 18 

14.0 18.5 22.0 22.0 11.0 11.0 6.5 0 

89 94 94 89 85 98 101 

8.5 8.1 7.6 9.2 8.7 II .2 13.7 

17.0 18.5 23.0 13 II 6.5 0 

97 89 88 93 78 98 107 

8.3 7.8 7.1 9.0 8.0 11.1 14.6 
N 

0 

16.0 15.5 20.0 11.0 10.5 3.0 0 

89 94 93 93 93 97 89 

8.2 8.6 7.8 9.5 9.6 12.1 12.2 
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Table 167. Water quality and aquatic resources of the Beaver Creek Diver­
sion System, 1977 (Syncrude Canada, Environmental Research Monogragh 1978-3, 
L.R. Noton, N.E. Chymko, Chemical and Geological Laboratories Ltd.) 

The Beaver Creek Diversion System was investigated from March to November 
1977, to describe the post-diversion conditions in Beaver Creek, Ruth Lake, 
and Poplar Creek and to characterize the two newly created waterbodies in 
the system. Physical and chemical parameters were obtained regularly from 
ten sites. Other aspects studied included phytoplankton, zooplankton,. ben­
thic macroinvertebrates, fish, aquatic macrophytes, stream drift, and stream 
habitat. (For location of sampling site see Figure 4, page 97.) 

Location: Poplar Creek Reservoira 

Date In 1977 

pH 
pp alkalinity 
Total alkalinity 
Turb i dl ty (NTU) 
Suspended so lids 
Total organic carbon 
NO S + NO:z - N 
Total Kjeldahl - N 
Ortho PO .. - P 
Total P 
Reactive 5102 
Filtrable residue 
Ignition loss 

pH 
pp alkallni ty 
Total alkalinity 
Turb i d i ty (NTU) 
Suspended sol ids 
Total organic carbon 
NOS+No2 -N 
Total Kjeldahl - N 
Ortho PO .. - P 
Total P 
Reactive SI0 2 
Filtrable Residue 
19111 tion 1055 

pH 
pp alkalinity 
Total alkalinity 
Turbidity (NTU) 
Suspended solids 
Total organic carbon 
NOs + No2 - N 
Total Kjelaahl - H 
Or tho PO .. - P 
Toul P 
Reactive 5102 
Filtrable residue 
Ignition 1055 

/larch 
30 

6.9 
o 

180 
4.0 

10.6 
20 
0.16 

'4.2 
0.210 
0.291 
6.6 

285 
130 

6.8 
o 

195 
4.5 
4.8 

31t 
0.235 

13.3 
0.320 
0.529 

11.2 
330 
200 

Hay 
5 

7.4 
o 

146 
4.0 
8.4 

22 
0.09 

10.2 
0.051 
0.056 
7.0 

208 
98 

7.1 
o 

181 
20 
10 
26 
0.13 

10.1t 
0.056 
0.158 
~,6 

250 
106 

7.It 
o 

135 
4.0 

IIt.8 
36 
0.08 
7.9 
O.olt 
0.05 
7.0 

202 
92 

May 
31 

7.9 
o 

151 
1.6 
2.0 

21.0 
0.04 
0.3 

LO.016 
O.OI! 
3.3 

256 
74 

7.3 
o 

173 
12 
7.5 

26 
0.045 
0.5 
0.053 
0.118 
8.3 

254 
60 

7.8 
o 

154 
22 
6.5 

20.0 
0.035 
0.2 
0.021t 
0.092 
It.1 

260 
76 

June 
28 

July 
29 

PCR-I - Top 

7.9 8.0 
o 0 

156 156 
1.7 1.9 

LO.5 LO.5 
30 37 
0.038 0.038 
0.2 0.3 
0.032 LO.016 
0.072 0.1192 
5.2 6.1 

268 244 
64 144 

PCR-I - Bottom 

7.1 7.1 
o 0 

169 174 
8.3 7.0 
8.0 12.5 

43 33 
LO.03 O.OI! 
0.2 0.4 
0.095 0.043 
0.138 0.106 
6.3 7.3 

238 244 
76 116 

PCR-2 
7.7 --7.7 
o 0 

ISS ISS 
2.2 3.4 

LO.5 1.0 
38 35 
0.038 0.035 
0.2 0.3 
0.021 0.024 
0.092 0.092 
6.3 7.3 

270 200 
68 116 

Aug. 
26 

7.7 
o 

166 
3.2 
0.5 

42 
LO.03 
0.3 

LO.016 
0.0I!7 
4.7 

302 
74 

7.1 
o 

189 
13.0 
31.0 
51 
0.074 
0.3 
0.028 . 
0.187 
7.6 

258 
72 

7.7 
o 

167 
3.4 
3.0 

38 
LO.03 
0.4 
0.031 
0.051 
4.6 

272 
110 

Sept. 
22 

7.6 
o 

168 
2.3 
0.8 

36 
0.023 
0.346 
0.016 
0.051 
6.1 

278 
102 

7.2 
o 

180 
11.0 
23.6 
44 
0.022 
0.886 
0.120 
0.168 
8.6 

270 
132 

7.6 
o 

175 
1.8 
0.5 

36 
0.023 
0.250 
0.016 
0.058 
5.6 

320 
125 

Oct. 
15 

7.6 
o 

175 
3.4 
0.8 

30 
0.109 

.0.8 
LO.016 
0.055 
1.0 

318 
112 

7.5 
o 

174 
2.1 

LO.5 
26 
0.115 
1.0 

LO.016 
0.056 
4.9 

242 
72 

7.7 
o 

'75 
3.5 

LO.5 
30 
0.139 
0.8 

LO.016 
0.051t 
It.7 

344 
172 

Nov. 
19 

7.7 
o 

180 
2.6 

LO.5 
30 
n.195 
0.5 

LO.016 
0.048 
2.6 

278 
90 

7.7 
o 

179 
3.3 
1.2 

29 
0.224 
0.4 

LO.016 
0.052 
5.2 

302 
54 

7.5 
o 

187 
2.9 
2.0 

29 
0.219 

LO.I 
LO.016 
0.047 
5.3 

271t 
72 

a All results except pH and turbidity expressed in mg/L. Alkalinities as 
CaCO g. 

cont i nued .•• 



Table 167. Concluded. 

PCR-I - TOI! PCR-I - Bottom PCR-2 
Date In 1977 Hay 5 July 29 Oct. 15 May 5 July 29 Oct. 15 May 5 July 29 Oct. 15 

True colour (APHA) 140 65 55 500 55 70 120 120 95 
011 and grease 4.8 141 51.2 10.6 44.8 26.4 4.8 43 24.2 
Phenols 0.003 LO.OOI LO.OOI 0.005 LO.OOI LO.OOI LO.OOI LO.OOI LO.OOI 
ChemIcal oxygen demand 82 61 71 123 91 77 91 82 49 
Hardness 127 110 87 liS 132 116 97 114 193 
Sodium 3.45 52.1 31.6 3.59 33.2 43.9 2.68 41.9 46.5 
Magnesium 10.8 9.3 7.1 8.9 10.5 9.9 8.4 9.2 10.2 
Calcium 33.2 28.7 23.0 31.3 35.6 30.2 25.2 30.7 60.4 
Potassium 2.1 1.3 1.7 1.41 2.3 2.7 2.3 1.8 2.5 
Chloride 6 20 27 9 13 25 7 20 31 N 

Sulphate 5 4 5 5 4 4 6 3 4 N 

I ron 2.43 0.79 0.98 1.39 6.36 0.96 0.88 0.71 0.69 
Copper 0.014 0.014 0.014 0.009 0.016 0.016 0.007 0.13 0.029 
Chromium 0.02 LO.OJ 0.03 0.03 LO.OI 0.03 0.02 LO.OI 0.02 
Lead 0.03 LO.02 0.04 0.03 0.024 0.06 0.02 LO.02 0.05 
Zinc 0.012 LO.005 0.068 0.009 0.033 0.065 0.064 0.006 0.774 
Nickel LO.02 LO.02 0.02 LO.02 LO.02 0.03 LO.02 LO.02 0.03 
Cobalt LO.OI LO.OI LO.OI LO.OI lO.OI LO.OI LO.OI LO.OI LO.OI 
Aluminum lO.1 0.1 LO.I LO.I 0.2 0.5 0.1 0.2 0.2 

Cadmium LO.OI LO.OI LO.OI LO.OJ LO.OJ LO.OI LO.OJ LO.OI . LO.OI 

Boron 0.123 0.173 0.117 0.086 0.200 0.156 0.137 0.176 0.374 
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Table 168. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 6, Index No. DH 312). 

Location: Prairie Creek crossing Highway 63 south of Fort McMurray (Twp. 88 
Rge. 9 Sec. 23 Lsd. 16)a 

Date 08-01-76 

Fi e Id pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC03 
Alkal inity as CaC03 
Specific Conductance 

(lJIIlho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S iIi ca 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total .Cations (epm) 

7.2 
0.0 

293 
434.0 
233.3 
214.4 

770 
7.4 

61.0 
19.7 
56.0 

1.3 
0.0 

268.0 
15.2 
76.0 
2.8 

13.9 
64.0 
20.9 

377.7 
0.14 
0.01 
0.08 
3.8 
0.0 
2.5 
0.00008 
0.20 
6.898 
7.134 

aAll results except pH expressed in mg/L, unless otherwise indicated. 



Table 169. Water quality and aquatic resources of the Beaver Creek Diversion System, 1977 
(Syncrude Canada, Environmental Research Monograph 1978-3, L.R. Noton, N.E. Chymko, Chemical 
and Geological Laboratories Ltd.) 

The Beaver Creek Diversion System was investigated from March to November 1977, to describe 
the post-diversion conditions in Beaver Creek, Ruth Lake, and Poplar Creek and to character­
ize the two newly created waterbodies in the system. Physical and chemical parameters were 
obtained regularly from ten sites •. Other aspects studied included phytoplankton, zooplankton, 
benthic macroinvertebrates, fish, aquatic macrophytes, stream drift, and stream habitat. (For 
location of sampling site see Figure 4, page 97.) 

Location: a Ruth Lake 

Parameter 

Dissolved Oxygen 
(mg/L) 

Dissolved Oxygen 
(mg/L) 

Depth 
(m) 

o 
0.5 
1.0 

1.5 

2.0 

o 
0.5 

1.0 

1.5 

Mar'f,h 
31 

1977 

0.7 

O. 1 

0.5 

0.4 

May 
4 

1977 

9.4 
9.4 
9.2 
9. , 

8.0 

9.5 
9.2 

9.2 

7.7 

June 
1 

1977 

7.8 
7.8 
7.8 
7.8 
7.7 

6.3 

6.3 
6.3 
6.4 

Junt 
26 

1977 

8.5 

July 
29 

1977 

RL-2 
T1.2 
11.4 

11.6 

9.0 
6.8 

RL-3 
IT:b 

9.6 11.8 

11.3 

9.8 

Aug. 
6 

1977 

10.8 
8.8 
6.8 

5.5 

Aug. 
24 

1977 

6.6 

6.5 
6.5 
6.4 

8.3 

8.2 
8.2 

Sept. 
23 

1977 

6.0 
6.0 

5.9 
5.8 

8.0 

8.0 
8.0 

a 
bMeasure~nts with dissolved oxygen - temperature meter unless noted otherwise. 
Measurements with azide - Winkler method. 

Oct. 
15 

1977 

9.7 
9.7 
9.7 
9.7 

Nov. 
19-20 
1977 

8.0 
7.0 
6.6 

5.3 

10.6 11.8 

10.6 11.1 

10.6 9.0 

con t i nued ... 



Table 169. Cont i nued. a 

Dated in 1977 March May June June July Aug. Sept. Oct. Nov. 
31 4 1 26 29 24 23 15 19-20 

Parameter 

RL-2 
pH 7.0 7.8 8. 1 -s.2 9.3 7.9 8.0 7.9 7.8 
pp a 1 ka 1 I n I ty 0 0 0 0 25 0 0 0 0 
Total alkalinity 201 131 148 145 149 173 186 190 212 
Turb I di ty (NTU) 9.0 4.6 2.4 1.5 4.1 2.3 1.5 2.2 1.5 
Suspended solids 12.2 10.4 32.0 LO.5 2.0 3.0 LO.5 LO.5 LO.5 
Total organic carbon 32 34 24 46 43 40 41 27 35 
N03 + N02 - N 0.37 0.09 LO.Cn 0.084 0.047 LO.03 0.044 0.376 0.130 
Total Kjeldahl - N 20.4 8.2 0~6 0.3 0.3 0.2 0.4 0.9 0.4 
Ortho PO If - P 0.330 0.054 0.048 LO.016 0.022 0.031 LO.016 LO.016 LO.016 
Total P 0.384 0.760 0.062 o. 112 0.100 0.051 0.051 0.046 0.049 
Reactive Si02 12.9 6.7 2.8 4.7 4.6 3.0 9.3 6.6 8.8 N 
Filtrable residue 310 258 248 254 332 356 304 338 V1 
Ignition loss 185 72 68 108 76 100 82 44 

RL-3 
pH 6.9 7.8 7.9 8":""4 9.2 8.2 8.0 7.8 8.0 
pp a 1 ka 1 I n I ty 0 0 0 3.5 20 0 0 0 0 
Total alkalinity 183 150 142 156 151 176 184 184 213 
Turbidity (NTU) 6.0 5.6 6.5 2.6 4.4 3.4 1.9 1.3 1.5 
Suspended so 1 Ids 5.2 6.0 10.0 0.5 3.5 1.0 LO.5 4.4 LO.5 
Total organic carbon 30 38 23 37 32 51 38 16 35 
N0 3 + N02 - N 0.28 0.09 0.04 0.095 0.038 LO.03 LO.016 .0.100 o. 132 
Tota 1 Kje 1 dahl - N 15.0 10.8 0.4 0.3 1.0 0.4 0.3 0.8 0.3 
Ortho POIf - P 0.340 '0.064 0.046 0.024 0.023 LO.016 LO.016 LO.016 LO.016 
Tota 1 P 0.357 0.064 0.062 0.094 0.108 0.05 0.051 0.052 0.048 
Reactive Si02 9.6 7. 1 3.7 3.6 4.4 2.7 2.8 3.0 3. 1 
Fi 1 trable res i due 290 260 264 300 372 366 154 394 
Ignition loss 165 80 68 142 88 228 54 210 

aA11 results except pH and turbidity expressed in mg/l. Alkalinities as CaC03. 
cont i nued ... 
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Table 169. Concluded. 

Rl-2 Rl-3 
Date in 1977 May Ii July 29 Oct. 15 May Ii Jul y 29 Oct. 15 

True colour (APHA) 130 65 55 110 95 55 
Oil and grease 12.2 156.2 86.0 5.2 42.4 25.4 

Phenols 0.005 lO.OOI lO.OOI 0.001 lO.OOI 0.002 

Chemical oxygen demand 52 28 66 163 70 

Hardness 84 111 61 86 113 77 
Sodium 2.56 56.6 39.6 2.68 60.6 42.7 

Magnesium 7. I 9.4 4.8 7. I 9.5 6.0 

Cal ci urn 22.2 29.0 16.6 22.9 29.6 20.8 

Potassium 1.8 1.7 1.5 1.5 1.6 1.4 

Ch lori de 4 50 60 22 44 39 
Sulphate 16 6 II 10 6 6 

I ron 0.38 0.40 0.25 0.39 0.76 0.36 

Copper 0.010 0.013 0.015 0.015 0.093 0.020 

Chromium 0.02 lO.OI 0.02 0.02 lO.OI 0.02 

lead 0.08 lO.02 0.05 lO.02 0.10 0.07 

Zinc 0.011 lO.OIO 0.024 0.008 0.019 o. 106 

Nickel lO.02 lO.02 lO.02 lO.02 lO.02 lO.02 

Cobalt lO.OI lO.OI lO.OI lO.OI lO.OI lO.OI 

Aluminum O. I O. I 0.2 lO. I 0.2 O. I 

Cadmium lO.OI lO.OI lO.OI lO.OI lO.OI lO.OI 

Boron O. 105 0.168 0.114 0.136 0.225 0.107 
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Table 170. Water analysis report (Alberta Research Council, Unpubl ished Data, 
Lab No. 76 5, Index No. DH 311). 

Location: Saline Creek, confluence with Clearwater River (Twp. 89 Rge. 9 Sec 
10 Lsd. -1) a 

Date 

Field pH 
Field Temperature DC 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaCOa 
Alkalinity as CaCOa 
Specific Conductance 

(1Jmho/tm @ 25 DC) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Ni trate 
Si 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

08-01-76 

7.7 
0.0 

405 
407.0 
321.4 
321.0 

820 
7.6 

81.0 
29.0 
41.2 

1.7 
0.0 

390.0 
60.8 
8.0 
2.2 

12.3 
84.0 
30.5 

428.0 
0.78 
0.01 
0.0 
2.7 
0.0 
0.2 
0.0001 
0.20 
7.919 
8.264 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 171. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 4, Index No. DH 310) 

Location: Saprae Creek, confluence with Clearwater River (Twp. 88 Rge. 8 Sec 
32 Lsd. _1)a 

Date 08-01-76 

Field pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Solids 
Hardness as CaC0 3 
Alkalinity as CaC0 3 
Specific Conductance 

(llmho/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
Si 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

7.5 
0.0 

300 
332.0 
233.3 
228.0 

570 
7.6 

63.0 
18.5 
20.0 
2.1 
0.0 

285.0 
27.4 
4.0 
2.3 

10.0 
64.0 
20.3 

287.4 
0.18 
0.01 
0.01 
0.9 
0.34 
O. 1 
0.00004 
0.20 
5.392 
5.590 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 172. Gregoire Lake study, May 1969 (Department of Natural Resources, 
Fish and Wildlife Division). 

The report covers morphology, physical and chemical data, inflow and outflow, 
bottom fauna, and fish fauna. 

Location: Surmont Creeka 

Date 20-05-69 

Depth in feet 

Temperature °c 

Dissolved Oxygen 

Phenolphthalein Alkalinity 

Total Alkalinity 

Calcium Hardness 

Total Hardness 

pH 

Total Dissolved Sol ids 

8 

10 

nil 

40 

30 

40 

7.2 

29 

a All results except pH expressed in mg/L. 
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Table 173. Water sample analysis: Water Treatment Plant, Fort McMurray. 
January to October 1979 (Pollution Control Laboratory, Pollution Control 
Division, Alberta Environment). 

These are monthly laboratory results neither published nor put in report 
form. One of the samples was obtained from the Athabasca River, Fort 
McMurray and another from the Syne River Basin, Fort McMurray. 

Location: Syne River, Fort McMurraya 

Date 17-05-79 

Parameter Code b Resu 1 ts 

pH 10301L 6.6 

Iron 26304L 1. 14 

Calcium 20105L 12 

Hardness as CaC03 10604L 50 

Potassium 19103L 0.8 

Nitrate + Nit rite 07105L L 0.05 

Fluoride 09107L o. 14 

Sulfate 16306L 9 
Alkal inity as CaC03 10101L 50 
Specific Conductance 02041L 140 

Total Dissolved Soli ds 00205L 74 

Magnesium 12303L 5 
Sodium 11103L 9 
S i 1 i ca 14102L 5.9 

Nitrite 07205L L 0.05 

Chloride 17203L 7 
Bicarbonate 06201L 61 

aAll results except pH and conductance (~mholcm) expressed in mg/L. 

bFor description of procedures used refer to: Alberta Environment. 1977. 
Methods manual for chemical analysis of water and wastes. Alberta Environ­
ment, Pollution Control Laboroatory, Water Analysis Section. 
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Table 174. Water sample analysis (Pollution Control Laboratory, Pollution 
Control Division, Alberta Department of Environment, Unpublished Data). 

Location: 

Sample No. 
Date 

Parameter 

pH 

Tar Rivera 

Specific Conductance 
(lJmho/cm) 

Total Alkalinity as CaC0 3 

Total Hardness as .CaC03 

Sulfate 

Chloride 

Nitrate + Nitrite 

Iron 

Calcium 

Magnesium 

Sodium 

Potassium 

Ammonia Nitrogen 

Phosphate 

Turbidity (JTU) 

b Code 

10301L 

02041L 

10101L 

10605L 

16302L 

1 7203L 

07107L 

26002L 

20101L 

12103L 

11101L 

19101L 

07551L 

1 5406L 

02073L 

7511 
27-09-72 

7.9 

445 

173 

176 

69 

4 

L O. 1 

0.2 

56 

8 

27 

2.6 

0.5 

0.3 

11 

aAll results except pH expressed in mg/L, unless othewise indicated. 

bFor a description of procedures used refer to: Alberta Environment. 1977. 
Methods manual for chemical analysis of water and wastes. Alberta Environ­
ment, Pollution Control Laboratory, Water Analysis Section. 
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Table 175. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 76 80, I ndex No. DH 351). 

Location: Tar River at WSC site (Twp. 96 Rge. 11 Sec. 29 Lsd. _l)a 

Date 24-02-76 

Field pH 
Field Temperature °c 
Field Bicarbonate 
Total Dissolved Sol ids 
Hardness as CaCOs 
Alkalinity as CaCO s 
Specific Conductance 

(~mhos/cm @ 25°C) 
Laboratory pH 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 
Chloride 
Nitrate 
S i 1 ica 
Calcium (acid) 
Magnesium (acid) 
Calculated TDS 
Aluminum 
Copper 
Iodine 
Iron 
Lead 
Manganese 
Mercury 
Fluoride 
Total Anions (epm) 
Total Cations (epm) 

6.8 
0.0 

200 
352.0 
226.4 
218.4 

620 
7. 1 

66.0 
15.0 
35.0 
2.5 
0.0 

273.0 
65.0 
12.0 
2.1 

12.0 
33.5 
17·3 

343.8 
0.02 
0.01 
0.04 
0.1 
0.0 
O. 1 
0.00006 
0.40 
6.200 
6. 114 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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Table 176. Water analysis report (Alberta Research Council, Unpublished Data, 
Lab No. 75 1, I ndex No. DH 79). 

Location: Unnamed creek, one-half mile tributary entering Tar River above 
mouth (twp. 96 Rge. 11 Sec. 15 Lsd. 8)a 

Date 18-01-75 

Field Specific Conductance 
(llmho/cm) 

Field Temperature °C 

Total Dissolved Solids 

Hardness as CaCOs 

Alkalinity as CaCO s 
Specific Conductance 

(llmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chloride 

Nitrate 

S i 1 ica 

Fluoride 

Total Anions (epm) 

Total Cations 

580 

0.0 

418.0 

260.2 

211 .2 

620 

6.8 

73.8 

18.5 

23.8 

0.8 

0.0 

264.0 

8.0 

4.0 

4.3 

14.7 

0.40 

4.676 

6.260 

a All results except pH expressed in mg/L, unless otherwise indicated. 
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Table 177. Water analysis report. (Alberta Research Council, Unpublished Data, 
Lab No. 75 3, Index No. DH 81). 

Location: Unnamed lake in upper one-third of Tar River system (Twp. 99 Rge. 13 
Sec. 26 Lsd. -L)a 

Date 18-01-75 

Field Specific Conductance 
(lJmho/cm) 

Field Temperature °C 

Total Dissolved Solids 

Hardness as CaCO a 

Alkalinity as CaCO a 

Specific Conductance 
(lJmho/cm @ 25°C) 

Laboratory pH 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Sulfate 

Chloride 

Nitrate 

Si 1 ica 

Fluoride 

Total Anions (epm) 

Total Cations (epm) 

350 

0.0 

226.0 

126.9 

54.4 

305.0 

6.9 

35.2 

9.5 

10.0 

1.7 
0.0 

68.0 

75.0 

4.0 
4.9 
4.8 
0.2 

2.868 
3.016 

aAll results except pH expressed in mg/L, unless otherwise indicated. 
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