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SUMIvlARY 

:blve sampli:ng surveys were conducted on the waters of the 

Athabasca River and its tributaries during the winter of 1969 - 1970. 

Samples were taken to analyze the river v,raters for chemical composition 

and bacteriological constituents on a reg'iJ.lar ba.sis. 

Loadings of Biochemical Oxygen Demanding rraterials were not 

found to be high. Dissolved Oxygen levels remained above the Provincial 

Board of Health guideline of 5 mg/l. 

The wa,ter quality in the Athabasca River and its tributaries was 

found to be generally acceptable throughout the winter of 1969 - 1970. 

However, relatively high odor and colour values were observed on occasions 

during the past winter. The color ca.n be attributed to a large extent on 

natural causes. 

September 14, 1970 

Eugene E. Kupchanko, P. Eng. 
Head, 
Water Pollution Control Section 
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The flO',.; data indicated 1-lith the ch:~:nica.l a.nalys8z arE pravisional 
data only, as provided by the Departm.e..'1t of Lines, Eher.sy and Reso'.U'ces. 

Stations vlere established at bridges 1-lhenever pra.ctical for con
venie..'1ce. 

Routine samples include h-ro liters for general cher:'i.cal analyses, 
one liter each for phenolics and oils and grease, and about 100 milli
liters in a sterile bottle for bacteriological analysis. 
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TABLE I 

ATHABASCA RIVER USERS AND EFFLUENT DISCHARGERS 

'l'ype of Discharge 
!':!4..1rea tment 

1. Industrial Waste 
( secondary ) 

2. Domestic Sewage 

3. 

6. 

Dome stic Sewage 
(anaerobic lagoon) 

Domestic Sewage 
(raw) 

Domestic Sewage 
(anaerobic lagoon) 

Industrial Waste 
(A.P.I. Separators) 
(Settling Ponds) 

Hinton 

White court 

Athabasca 

JI'ort McMurray 

Source ---
NORTH 1:JESTERN POl,P AND 

PO~JER LIMITED 

HINTON 

v1THITj;~COURT 

ATHABASCA 

.F'Oi~T Mct1URRAY 

GREAT CANADIiI.N OIL 
SAl.'IDS LIMITED 

DRINKING WA TER lEERS 

Source 

A thabasca River 

McLeod River 

Athabasca River 

Athabasca River 

Athabasca River 

f-lliJP&P Treatment 
Facility' 

.f.\.thabasca River 

i-\.thabasca Ri.ver 

Cleanrater River 

Attabasca River 

TY.£'.? of Treatment 

Complete (through 
NVIP&P) 

Chlorination 

Comp1et;,e 

Complete 



of 0.9 

At, Hhite= 

The 

Fe o:xygen concen~ 

of the di8-

5 

JVlcMurray 

location 

ved Oxygen and 

These 

.:Lx:.dustrie s 

ID.2;.xim.i.1im Biochemical 

frClm 960 Ibs/day to 13 lbs/dayo ranged from. 

~ 11 = 



~ 
fABLE II 

T,oTAL .~OADING~}O T!tE. !rTI!!!~!P~ .RI\[~~ ,{,LB,SLDAY2 

SAMPLING DATE Q?t.14L69 !iJov.17L62 ~ec. 9L62, Feb.l0L7.Q 

R:i ver Discharge (c.f. Se) Hinton 3,470 2,080 1,270 1,260 

Biochemical Oxygen Demand 18,907 13 ,310 29,069 24,157 

C'nemica1 Oxygen Dem'3.nd 125:,107 152,669 133,161 139,144 

Total Residue 320,214 321,751 289,696 313,332 

Ignition Loss 108,213 l22,562 97,060 107,064 

Non-filtrable Residue 13,699 14 .. 208 45,593 40,409 

Ignition Loss 10 .• 945 10,645 32,542 37,304 

Oil and Grease 960 1,199 1,049 968 

Phenols 81.2 81.5 28.1 26.9 

Chlorides 96,000 91,103 65,112 77,830 

Phosphates 100 132.9 668.5 343.9 

Sulphates 12,000 19,928 55,390 41,630 

Tannins and Lignins 14,000 949 1,432.5 9,502.5 

Ammonia. Nitrogen 5,800.0 1,366.6 955.0 1,810.0 

Nitrate Nitrogen 140.0 113.9 18.1 

hl~drogen Sulfide 17.8 
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THRESHOLD ODOR NU~ffiER 

Samples taken upstream of Hinton rev-ealed an odor range of 1 to 4 

with a Husty odor type 0 Odor values at Obed 1tlere of a Itvfood Resin" nature 

with strengths ranging from 16 to 320 "v\Jood H,esin it odors were observed as 

far downstream. as Athabasca on December 10!, 1969 and February 11, 1970 

(4vlli and 32 vffi, respectively). 

Four of the five samples taken at Fort HcHurray rev-ealed l'lusty odors 

ranging from 1 to (50 The sample taken February l~ 1970 revealed a chemical 

hydrocarbon odor with a strength of 64. Figure 9 shows the maximum, minimun 

and median odo~ profiles. 

BACTERIOLOGICAL CiJNSTITfJENTS 

Low bacteriological counts were observed upstream of Hinton. Minimal 

levels of bacterioloGical indic:atGrs were observed along the Athabasca River 

throughout the lI;J:L'1t·er of 1'"169=1970. Profiles of these constituents are 

shovffi in Figure 90 

COLOUR 

The average colour values at Hinton and Fort McMurray were 29 and 

130 Hazen units~ respectively. The av-erage colour value at Athabasca was 

47 Hazen units. Profiles of colour value are depicted in Figure 8. The 

maximum colour value observed during the sampling was 200 Hazen Units, 

observed at Smith (November> 20 J 1969)" Colour values rose steadily down

stream resulting in an average increase of 90 Hazen units between Hinton 

and Tar Island. This increase could be due in part to natural causes, as 

the Lesser Slave River imparts a high amount of' colour to the Athabasca 

River. 



HERCURY 

One survey to determ..,"lne merC1.h7 in the Athabasca River yielded 

total mercury concentrations of 0 0 10 pcpob. both at Hinton on January 20~ 

1970 and at Tar Island on January 21.., 1970. Total mercury represents the 

analysis of an unfiltered s<8.l'T.ple and is an indication of the mercury in 

the suspend.ed sediment 0 The maxi. mum soluble mercury concentration in 

surface Hater a~> set out in \l,Ta,ter Quality Criteria has been established 

Concentra.tion profiles of sulfates" phosphates and phenols were 

satisfactory and are depicted in Figure 10 0 Maximum values of sulfates, 

ranged from 96 mg/1 above Hlnton to 54 mg/l at '1'ar Island. Sim.ilarly~ 

maximum values of phosphates ranged from 0 0 2 mg/l to 0 0 3 mg/I. The 

lTIaximum values of phenols ranged from 6 0 0 popob o to 8.0 pop.b o 

The water quality in the Athabasea River during the winter of 

1969-1970 was generally acceptable with the exception of high odor values. 

Bacteriological constituents remained at minimal levels throughout the 

winter. High loadings of Biochemical Oxygen Demanding materials were not 

evident and, hence» Dissolved Oxygen concentrations remained at satisfactory 

levels throughout the entire sampling sched ule 0 

.·7 (;; 
/ ikJ! /I(vAJ ell 
i' c.-J'---.. ' 

Po She;'ichu..1{;i Po Engo ~ 
viater Pollution Control Sectiono 

September 14 j 1970 
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INDEX TO APPENDIX 

Page No. 

Odor Type Abbreyiations 11.3 

River Profiles of' Consti.tuents A4 = A18 

Analytical;Results of Athabasca River System A19 = A32 

ColoUl'" Codes 11.33 

= 11.1 = 



Abbreviation 

A 
AC 

B 
BG 
BN 
BS 
BV 

C 

CC 
CH 
CM 
CS 

D 
DF 
DP 
DS 

E 
EP 

G 

14: 
MN 

V 

WR 

WATER POLLUTION CONTROL 

ODOR TYPE 

N:ature of Odor 

Az-omatic (spicy) 
c; uc umber 

Balsamic (flowe17) 
geranium 
nasturtium 
sweetish 
violet 

Chemical 

chlorinous 
hydrocarbons 
medicinal 
sulfuretted 

Disagreeable 
t.ia,hY. 
pigpen 
septic 

Earthy 
peaty 

Grassy 

Musty 
moldy 

Vegetable 

Wood Resin 

Description - Such as Odors of 

Camphor, cloves I lavender .. lemon 
Synura 

Geranium violet .. vanilla 
Asterionella 
Aphanizomenon 
Coelosphaerium 
Mallomonas 

Industrial waetes or treatment 
cftemicals·· . 
Free chl_tne 
Orl Refinery wastee 
Phenol and Iodoform 
~drogen Sulfide 

(Pronounced unpleasant odors) 
Uroglenopeia and Dinobryon 
Anabaena 
Stale sewage 

Damp earth 
Peat 

Crushed. grass 

Decomposing straw 
Damp cellar 

Root vegetables 

... A3 -
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COLOUR CODES 

CODE HUE 

V Violet 

B Blue 

B-G Blu.e~reen 

GREEN Green 

GISHY Greeni sh~ Ye llow· 

YELL Yelloll,., 

YISHO Yellolt;ish--Dra,nge 

OR Orange 

R Red 

B-P Blue~Purple 

R-P Red=Purple 
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LOCATION CONCENTP.A TION 

Hi.nton 0.10 p.p.bo 

Tar I sla.nd 0.10 p.p.b. 
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The source of the material is Alberta Health http://www.health.gov.ab.ca.  The use of this 

material by the end user is done without any affiliation with or endorsement by the Government 

of Alberta.  This material is provided solely for the user's information and is provided strictly "as 

is" without warranty of any kind.  Users should exercise due diligence in ensuring the accuracy 

of the materials.  Reliance upon this material is at the risk of the user.  The Government of 

Alberta, its agents, employees or contractors will not be liable for any damages arising out of a 

person's use of the information contained in this material. 

http://www.health.gov.ab.ca/
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