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SUMMARY REPORT
ATHABASCA RIVER SURVEY

1968 ~ 1969

I INTRODUCTION

The Athabasca River serves as a source of water supply and a
receiving stream for the wastes of two major industries and seversl
commnities (Table 1). This report presents the summary of water guality
in the Athabasca River during six sampling surveys. River profiles of
selected pollutants are presented in Appendix A and detailed anslyses
are presented in Appendix B and C. The sampling locatlons are listed as

follows (Figure 1):

AR Hinton -~ above Northwest Pulp &
Power
ARZ Obed Ferry
" AR3 Whitecourt Bridge on Huy. 43
AR4 Snmith « C.P.R. Bridge
AR5 Athabasca ~ North of Athabasca town site
ARG Fort Mcgurrayg Tar Island, above G.C.0.5.
LS1 legser Slave River, 5 miles abqve Smith
ML Meleod River, Whitecourt Bridge on

Highway 43

1T FLOWS IN THE ATHABASCA RIVER

The daily flows in the Athabasca River at Hinton (Station TAD=R }
Whitecourt (Station 7AE-1), Athabasca {(Station 7BE-1), FTt. McMirray (Station
7DA-1), and of the ILesser Slave River at Highway #2 (Station O7BKO06) are
presented in Figures 2, 3, 4, 5, and 6,

At Hinton the winimum average monthly flow was 1140 c.f.g. in
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IV DISSOLVED OXYGEN AND BIf [CAL, OXYGEN DEMAND IN THE ATHABASCA RIVER

The maximum, minimum, and median values of Dissolved Oxygen

2

and Blochemical Oxygen Demand in the Athabasca River corresponding to
increasing distances downstream of Hinton are i1llustrated in Figure 8,
These profiles of median values show that approximately 1.0 mg/l of

Biochemical Oxygen Denanding materials are being absorbed in the River

ilized from Hinbon to Athabasca is about 2.0 mg/l.

while the oxygen ut
Additional flow from the Lesser Slave River served to increase the
Jowest medlan Dissolved Oxygen concentration of 8.8 mg/l at Athabasca

to 12,3 mg/l at Fort

¥V  THRESHOLD ODOR

arve profiled in Flgure 9. Maximum

values ranged from 2 M upstream of Hinten to 32 WR at Whitecourt., A
value of 16 CH was observed at Fort McMarray on November 27, 1968, An

odor number of 100 WR was observed at Obed on November 26, 1968,

VI BACTERTOLOGICAL CONSTITUENTS

The profiles of maximumu, minimum and median values for Most,
Probable Number of Coliforms and Most Probable Number of Escherichia
Coll is presented in Figure 9. These particular indicators of sewage
contamination were at wminimal levels and not considered to be excessive.
Median values of Standard Plate Count showed an increase of 170 organisms

per ml. between Hinton and Ft. MeMarray, similarly E. Coli showed a

range of 6 organisms per wul,

VI COUCLUSIONS

Digsolved oxygen concentrations in the Athabasca Hiver rewmained

above the guide lines of acceptability (5 mg/l). The loading of



L.
agsentislly

o

as that of

in the River exceeded the

WA

and more string

at a minimal

Bacteriologi the Athabasca

0o [y
alle ¥

Water Pollutsi

o g

rol Sectlon,

PGS/



NSR.8

\,_,m.v.../,.dw Oumwu.@&.,f

AR5

PAR.4

—
vy
-

&®>~

=

O

e
< ) £
> el ©
i Ul >
¢ e
W o [asl

o @]

. -5*
i 42 5]
e o3 [
r1 U
@ ol Y
4+ o] A
@3 [ o
@ L

FIGURE 1







:







i
L

[y

B




i




20,000 g

10,900 Lo
900 b
8000 ot
7000

i €000

5000 il

4000 L

—~ ;
O
& .
? 3000
=1 =
@
[Rog N
=
=S 2000
E vy ®
4 Gy
jan}
«Q
o]
£
o5
C

(634
Vi

504 309 LO% 50% 60T T0% €07

: 1% (1 i 5% ) O ;:'

Frequency of occurrence less than indicated
(percent)
STATISTICAL FLOW ANALYSIS FOR THE ATHABASCA
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Abhabasgca River User and Effluent

Type of Discharge

and Treatment

1.

2o

3e

Industrial waste (secondary)
Domestic Sewage
Domestic Sewage

(anaerobic lagoon)

Domestic Sewage (Raw)

Domestic Sewage
(anaerobic lagoon)

Industrial waste
(A.P.I. Separators)
(Settling ponds)

Dischargers

s
-
3
)

HORTHWESTERY PULP
AND FOWER

HINTON

WHITECOURT

ATHABASCA

McMURRAY

GREAT CANADIAN
OTL SANDS LIMITED

Drinking Water Users

User

Hinbon
Whitecourt
Athabasca

MeMurray

Source
Athabagca River
Meleod River
Athabasca River

Athabasca River

Discharsed Tosz

Athabssca River
NWP&P Treatnient
Facility

Abthabasca River

Athabasca River

Clearwater River

Athabasgsca River

Type of Treatment

Complete
(through NWP&P)
Chlorination
Conplete

Complete



TABLE IT

TOTAL LOADINGS TO THE ATHABASCA RIVER IN LBS/DAY
Sampling Date Oct. 29/68  MNov. 27/68 Dec. 17/68 Jan, 28/69 Feb., 19/69
River Discharge c.f.s. 2940 1430 1420 1180 1100
Biochemical Oxygen Demand 20000 23000 19000 22000 20000
Chemical Oxygen Demand 120000 160000 140000 120000 130000
Total Residue 280000 350000 340000 270000 330000
Ignition Loss of Total Residue 98000 160000 120000 86000 110000
Nonfiltrabie Residue 3000 60000 16000 27000 22000
Ignition Loss of Wonfiltrable Residue 20000 37000 16000 26000 18000
0ils & Greases 980 3300 780 3600 16000
Phenols 170 30 70 130 170
Chlorides 50000 98000 £3000 - -
Phosphates 250 200 250 - -
Sulphates 33000 54000 37000 - -
Tannins & Lignins 17000 7600 8000 - -
Ammonia Hitrogen 1600 2000 2000 - -
Nitrate Hitrogen 1000 1300 200 - -
Arsenic 5.5 1.1 - Ls'T 2.1
Hydrogen Sulfide - - - 10 o
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INDEX TO APPENDIX A

Title Page
Explanatory Notes and Definitions A=l «A-2
Odor Type Sheet A -3

Athabasca River Sampling Results

July 31 - August 1, 1968 A~/

October 29 - 30, 1968 A-5-A-6
November 26 - 27, 1968 A-7-4-~-8
Deceﬁber 17 - 18, 1968 A=~9 «A-10
.January 23, 29, February 5, 1969 4~ 11 - A~ 12
February 19 - 26, 1969 A =13 « A -~ 14
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10,

11.

12,

13,
Yo

15.

. Algae -

Alkalinity -

Ammonia Nitrogen -
(NH}»N)

Biochemical Oxygen-
Demand, 5-Day @ 200
(B.0.D.)

Carbon Chloroforme
Extract (CCE)
Chemical Oxygen=

Demand (C.0.D.)

Coliform -

Composgite Sample =

Colour =

Dissolved Oxygen =
(D.0.)

Grab sample =

Most Probable No, =
(M.P.N.)

-Nonfiltrable Residue=

0ils & Greases =

pH =

EXPLANATORY NOTES AND DEFINITIONS
FOR

PARAMETERS USED IN THIS PAPER

A microbial plant growth present in water supplies,
causing taste and odour,

Capacity of a water to neutralize acids, caused by
the presence of bicarbonate and carbonate ions and
hydroxide,

commonly called a nutrient as 1t is an essential part
of protein in all living organisms; produces oxygen demand.

the amount of molecular oxygen required to stabilize the
decomposable matler present in a walter; commonly found by
a five=day incubation period at 2000, It measures the
effect of a combination of substances and conditions.

a measure of the amount of industrial organic contaminants,
particularly synthetic chemicals, present in a water supply.

the amount of molecular oxygen required to oxidize that
portion of the organic matter in a sample which is
susceptible to oxidatlon by a strong chemical oxidant.

a type of bacteria generally present in water in the same
concentrations as pathogenic organisms, and used as an
indication of the concentration of pathogenes.

a series of grab samples generally taken for a 24~hour
period indicative of an aversge of the concentrations of
contaminants for bthe sampling period.

taken as the color of the liguid after turbidity is
removed; due to decay of organic material in the water.

oxygen present in the water supply, indicating the ability
of a stream to agsimilate organic matter.

a single sample representative of stream flow, usually
collected &t middepth in the middle of the stream.

of coliform organims in a water sample; it is the density
more likely to produce a particular result.

see Suspended Solids.

their insolublility in water and low specific gravity
reduce reaeration of the stream.

a measure of the alkalinity or acidity of a water supply,

A value of 7.0 indicates neutral water, below 7.0 is
acidic and above 7.0 ig alkaline or basic.

A1



16. Phenols = an organic compound from industrial waste or naturally
! occurring with its own characteristic taste and odor.
Chlorination will intensify the taste and odor.

17. Phosphate - commonly called a nutrient, it will interfere with
(POA) ' coagnlation and-promote algal growth.

18, ?hreshold Odor No., -~ a value given to a water to indicate its relative
(T.0.N.) strengbh of odour; the number of times the odor=bearing

sample has to be diluted with odor-free water for the
odor to be just detectable.

19, Suspended Solids = small particles such as clay, organic materialg, or
plankton which are in suspension in the water.

20, Turbidity - a measure of the extent to which the intensity of
light passing through the water is reduced by the
suspended matter.

REFERENCES s

le AP HA., AWWA., W.P.C.F., Standard Methods for the Examination of
Water and Wastewster, 12th Bdition, 1965. American Public Health
Association, Inc., New York City.

2. Clark, J.W. and Viessman Jr., Warren, Waler Supply and Pollution
Control, International Textbook Company, Scranton, Pennsylvania.

3. McKee, J.E., and Wolf, H.W., Water Quality Criteria. 2nd Edition,
1963, The Resources Agency of Cslifornia, State Water Quality Control
Board. .

4o Province of Saskatchewan, Wobler Quality Criteria, April 1968.




WATER POLLUTTION CONTROL

ODOR._TYPE

Abreviation Nature of Odor Description~Such as Odors of
A Aromatic (Spicy) Camphor, cloves, lavender,
lemon
AC cucumber Synura
B Balsamic (Flowery) Geranium violet, vanilla
" BG geranium Asterionella
BN nasturtiuom Aphanizomenon
BS sweetish Coelosphaerium
BY violets Mallomonas
¢ Chemical Industrial waste or
treatment chemicals-
CcC chlorinous Free chlorine
cH hydrocarbons 0il Refinery wasles
CM medicinal Phenol and iodoform
Cs sulfuretted Hydrogen Sulfide
D Disagreeable (Pronounced unpleasant'Odors)
DF Fishy Uroglenopsis and Dinobryon
DP plgpen Anabaena
DS septic Stale sewage
B Earthy Dam earth
EP peaty Peat
G Grassy Crushed grass
M Masty Decomposing straw
MN moldy Damp cellar
v Vegetable Root vegetables

Wood Resin
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APPENDIX B



AR1

AR3

AR5

AR6

sl

TNDEX

TO APPENDIX B

Average, Maximum, Minimum, Median

Title

Values

Athabasca River above Hinton

Athabasca River -~

Athabasca River

§

Athabasca River

Athabasca River

3

Mcleod River - at

Lesser Slave River

Whitecourt Bridge
above Smith

above Athabasca
below Ft. McMarray
Whitecourt

- above Smith
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1.10 0430 0.40
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| TOTAL RESIDUE - WG/l o 310633 - - 418400 238400 418400
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TANNTNS ‘& LIGMING MG/L  ©0 0.80 0.00 0.70
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STANDARD PLATE GOUNT/ML oo 6000, 10 30

o

/

IS :11;1’?’ S e e
FISSULVED GXYGEY  BG/L e
ik : WG/l
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CTSSULVED OXYOUN  BGAL
. ‘?Jx ;fafi
(OROGEN TON GUNGaePH
ALKALTNEITY Bl

ToUE KG/L
GHITION LOSS #o/L
TURPIDITY A% 5107 BG/L
HLDT T MO/
AFNMONT A MG/
HOIL
CITRATE WEN HE/L
STAL PHOS.AS POA HG/L
CHURELS PpE

LI5S §¥ﬂy MG L

TOT AL 4

e

1 \.’( .
EACS At ;xa,-

AN I
BN ) E A Ly

TANDARD PLATE

AVERAGE
1002
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Gaé‘g

36 67
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4450
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! i LLEDD AT WHITCCUURT 196869

AVERAGE  MAXINUM  MINIMUS  EDIAN
PISSULVED DXYGEN MG/L 3.86 - 12,30 5,80 5450
0D MG 0e40 0460 0.20 044D
HYDROGEN 104 CONCasPH 804 8,30 7.70 8.10
ALKAL INTTY /L | 222440 281400 160400 231,00
TOYAL RESIDUE  MG/L . 302.40 382,00 226400 382,00

CINSITION LOSS M&/L  92.80 16800 28400 106400

| TURBIDITY AS S102 MG/L . 13.40 46,00 4400 6400

CHLG S MG/L 140 4400 0. 00 1,00

MG/L 0440 0480 0a 20 0. 20
| LULFATES 4S5 S04 BGJL . 18.20 24.00 11.00 18400
WOMB/L 0 D.16 0 0.40 0. 00 0.10
TRTAL PUOS.AS PitA MG/L 0410 D.30 ©0.00 . 0.10

1.60 C2.00 1.00 2.00

D.58 e Q03 D10 060

Lha 40 70,00 0.00 0. 00
%, 00 13,00 Ga 00 0. 00
5760 25000, 1a 70
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APPENDIX G



ML

ECL

EC2

Is1

IND

EX TO APFENDIX C

Title

Athabasca River =
Athabasca River -
Athabasca River -
Athabasca River -
Athabssca River -
Athabasca River -
Meleod River - at

Edson Creek -~ Gas

Edson Creek -~ Junction with Mcleod River

Lesser Slave River -

above Hinton

at Obed

at Whitecourt Bridge
above Smith

at Athabasca

Below Ft. McMurray
Whitecourt

Plant

above Smith
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ARYL ATHABASCA RIVER ARBOVE

RIVER DISCHARGE CuFaSe

% DENDTES DATA NOT AVAILABLE

HINTON

5 YEAR 1568 1968
COMPCSITE QR GRAB SAMPLE G G
fimgrzAL SAMPLING TIME 7 1CCG - 12€0
ffr“P%mATUR%s DEGaCENT. 15.0 4,0
rnvﬁwgrwzb‘P S INJHG  27.7C 26430
DISSCLVED UXYGEN, MG/L 9.5 11.5
ERCENT SATURATION 1€1.  1CC.
DIOCHEN. 0X. DEMAND MG/L RS
HYDROGEN TON CONC.gPH 7.7 Bo2
ALKALINITY — MG/L 97 120
THRESHOLD ODOR MO TYPE 1 M 2 M
TOTAL RESTIDUE BG/L o 300 354
IGNITION LOSS ME/L 62 sz
TURBILITY AS SI02 MG/L 160 44
| TOTAL HARDNESS MG 70 146
CHLCRIDES MG/ 1 3
AMMONTA NITROGEN MGAL Ce2 .2
NITRATE NITROGEN MG/L  €.0 Cel
SULFATES  AS S04  MG/L 20 70
TUTAL PHOS.AS PU& MG/L 0.6 0.5
PHENCLS PPE s o o0
OILS & GREASES  MG/L 0.0 %0
FLUCRIDES MGAL .08 020
TANNING € LIGNINS MG/L CeB  0o4
COLTFURM MoPaio/100ML. 3;a; asc.
MPN CF B GOLI/100ML 1. 100s
STD. PLATE CUUNT/ML 6000 #0006

191CC, 294Ca

186

Ca3

Cal
80
0.0

>"‘m O

G.16
.0
13.
2.
10

1430,

KeLuw)
O (T
Ty

)

1200
0.0
*G. 00
L a4
*00.
0.8
8.1
188
M
418
66
14

[

306

0.3
0.3
126
0.1

2300

142C.

. ”J. :
i
1946

G

1500
0.0
#0.00
10.9
200,
0o 3
8.2
131

1 M

Eakges)

286~

28
10
=G0

1180.

[SagvviXe]

o
R
[ Ry el

1300
0,0
26.70
Il.1
85,
)Oeﬁ
a9
12%
£ M
266
34
11
214

1

(Y
o

0.1
0.1
116
Os1
0
*o0)
0.22
0.7
240,
s
30
1100,

L9ER~5
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ARZ ATHABASCA RIVER wHITLECOURT BRIDGE '

| DAY
? VEAR
COMPCSITE GR GRAB SAMPLE
CINITIAL SAMPLING FIME
TEMPERATURE, DEG.CENT.
BAROMETRIC PRES. IN.HG
DISSOLVED OXYGENs MG/L
DEPCENT SATURAYTION
BIOCHEM. DX. DEMAND MG/L
HYDREGEN 1ON COGNCa,PH
ALKALINITY  MG/L
?TVR§S%DL@ GOUR NOL e TYR L
TOTAL RESIDUE MB/L
CEGNITION LOSS MG/L
TURBIDITY AS STC2 MGAL
CHLORIDES MGAL
AMMONTA NITROGEN MG/L
NITRATE NITROGEN MG/L
SULFATES AS S04 WMG/L
TOTAL PHOS.AS P04 MG/L
PHENCLS PPE
TANNINS & LIGNINS  MG/L
COLIFORY M.P.N./100ML,
MPN OF L CUL I/ LoOML

STO. PLATE COUNT/ML

RIVER DISCHARGE CaF.5a
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2
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#0,. 00
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£
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5
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ARSD ATHASASCA REIVER AT ATHABASCA

DAY

PONT H

Y AR
COMPOSITF SAMPLE
ENITIAL Mg
TEMPERATURE, DEG.CENT.
CRARCMETRIC PRES.
%U%SSQLVE@ OXYGEN, MGAL
(PERCENT SATURATION
BTOCKEM. OX. DEMAND MG/L
HYDRCCEN TON GORG.,PF
CALKALINITY MGAL
ETHRESHG{D OOUR NOeeTYPE
TOTAL RESIDUE MGAL
| m

UROGRAR

SAMPLING

TN e HO

TGNITICN LOSS M.
TURBICITY AS $102
gﬁhLGRIDES ¥G AL
CAMMCNIA NITROGEN
NITRATE NITROGEN

CSULFATES  AS S04 BG/L
CTOTAL PHCSWAS PG MG AL
CPRENCLS PEH

GREASES ML
ELIGNINGS  BGAL
P alNaod TOCHL &
FMeN OF b COLIZ100ML
;ﬁ?ﬂ@ PLATE COUNT/WL

PRYVER DISCHARSE D.Fe%.

0ILS &
TANNINS

COLIFORM M

149.0
¥ 00
S\ e

OO0

Ly 4

1.0
#C0CC0.
HCOOC.
*00000

2E4HCC.
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NOT
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COMPOSITE CR GRAR SAMPLE

TMITIAL SAMPLING TIME
TEmMPERATUREy GEGLCENT,
PARGMETRIC BRUS. MWK
Ji)?‘fs CLVED OXYLEN, ME/L

1
PORCENT SATURATION

|

ITOCHEM . UX. DUMAND mG/L

RYDRCCEN TON CONCa PV
BLKALINITY G
CTHIESHOLD GDOR NOwe IYDE
ETUTAL RESIDUE MGAL 5
IGHITION LOSS MG/L
TURBIDITY AS $102 MG/L
ITOTAL HARDNESS  MG/L
éﬂ;«-i%ﬁf}&i?ﬁ} F5 MGAL
;nw CNTA NITRUGEN  #G/L
NITRATE NITROGEN MG/L
SULFATES  AS SD4  MG/L
TOTAL PHOS.AS pU4 MG/L
PHENCLS P
(CILS & GREASES  MG/L
Egzunangs MOJL
‘f’fﬁxm\“
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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.
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