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SUMMARY REPORT

NORTH SASKATCHEWAN RIVER

SURVEY 1968-1969

I _INTRODUCTION

The North Saskatchewan River serves as a source of water supply and a
receiving stream for the wastes of many industries and municipalities.
This report.presents the summary of over 110 samples taken mostly during
the critical winter months, to assess the river quality with respect to
pollutional loads. The following locations were used for sampling
(Figure 1 and Table I)

Frequency of Sampling

NS 1 Brazeau Reservoir Discharge Once a month
NS 2 Drayton Valley Once a month
NS 3 Devon Bridge Once a month

NS 4 105 Street Bridge (Edmonton) Bi weekly

NS 5 Fort Saskatchewan Bridge Weekly
NS 6 Vinca Weekly
NS 7 Waskatenau Bi weekly
NS 8 Duvernay Bridge Bi weekly
NS 9 Elk Point Bridge Bi weekly
N 11 Lloydminster Ferry Bi weekly

In addition to the above samples, Dissolved Oxygen values were
measured by the Canadian Salt Co. Ltd. personnel.

The Division's RM-25 Robot Monitor situated at Vinca Ferry continuously
monitored the North Saskatchewan River for Dissolved Oxygen, pH, Temperature,

Conductivity, and Oxidation Reduction Potential.



FIGUEE I



TABLE I

NORTH_SASKATCHEWAN RIVER

APPROXIMATE RIVER DISTANCES IN STATUTE MILES BETWEEN LOCATION

Distance Travel Time* Distance
Jawation Points From Edmonton Hours Days Between Points
(miles) (miles):
UP5TREAM
itocky Mountain
House 152 111.4 4.6 42
NS 1 Brazeau 110 80.7 3.4 15
NS 2 Drayton Valley 95 69.7 2.9 71
NS 3 Devon Bridge 2 17.6 0.7 24
EIMONTON 0 0 0 0
NS 5 Fort Saskat-
chewan Bridge 22 16.1 0.2 22
NS 6 Vinca 39 28.6 1.2 17
NS 7 Waskatenau 55 LT7.7 2.0 26
NS 8 Duvernay Bridge 107 78.5 3.3 42
NS 9 Elk Point Bridge 143 104.9 4.4 36
N 11 Lloydminster » '
Bridge 190 139.3 5.8 L7
North Battleford,
Saskatchewan 302 221.5 9.2 n2



The major pollutional load to the North Saskatchewan River occurs at
or near the Edmonton area and a somewhat greater sampling frequency was
conducted downstream with monthly samples collected upstream and bi-weekly
samples collected downstream.

A1l industrial and municipal samples represent 24~-hour composites
and were co-ordinated with river sampling data in all cases.

The summary of data is presented in the main body of this report
while detailed analyses are presented in Appendix A. River profiles

of selected pollutants are presented in Appendix B.

II__FLOWS IN THE NORTH SASKATCHEWAN RIVER

The daily flows in the North Saskatchewan River at Edmonton (Station
Nc. 5DF-1), Lea Park (Station No. 5EF-3) and the discharge rates from the
Brazeau Reservoir for the period of October 1968 to March 1969 are
presented in Fiéures 2, 3 and 4.

At Edmonton the River remained open all winter from the High Lgvel
Bridge to three or four miles downstream of Beverly Bridge. At Lea Park
ice cover commenced November 5, 1968 and lasted until April 5, 1969.

The minimum monthly mean flow at Edmonton was 2240 cfs during December,
while the minimum daily discharge was 1300 cfs (November 19, 1968). At
Lea Park, the minimum monthly mean flow was 2390 cfs during December

with a daily minimum of 1350 cfs on November 22, 1968.

111 NORTH SASKATCHEWAN RIVER UPSTREAM OF EDMONTON (Summary A-l1 A-2 Appendix)

Dissolved Oxyggn at Brazeau Reservoir Discharge varied from 8.6 mg/l
{February 4, 1969) to 12.0 mg/1l (November 13, 1968). At Drayton Valley
the Dissolved Oxygen values were significantly higher varying from 10.6 mg/l
(Dctober 2, 1968) to 13.0 mg/l (December 11, 1968). These values were
in all probability quite close to saturation. Biochemical Oxygen Demand

values varied from 0.10 mg/l1 to 1.70 mg/l at Drayton Valley, typical of
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upstream background values.

IV_ NS ! NORTH SASKATCHEWAN RIVER AT 105 STREET BRIDGE (Summary A-5 Appendix)

A maximum Dissolved Oxygen value of 13.6 mg/l was nbserved November 27,
1968 (101% saturation) with a minimum value of 8.60 mg/1 (July 25, 1968).
The next. lowest value was 10.2 mg/1 (February 26, 1969) The median
value was 11.7 mg/l. The maximum Biochemical Oxygen Demand was 2.20 mg/1
(February 26, 1969) with a minimum of 0.5 mg/1l being observed in several
instances. A Biochemical Oxygen Demand of 0.5 mg/l represents the median
value with an average value being 0.76 mg/1.

The average value of Phenolics at this location was 1.85 ppb with a
median value of 1.C ppb. Ammonia-Nitrogen values ranged from O to 0.4

mg/1 with an average value of 0.17 mg/1.

V_NS 5 NORTH SASKATCHEWAN RIVER AT FORT SASKATCHEWAN (Summary A-7 Appendix)

Maximum Dissolved Oxygen observed at Fort Saskatchewan was 15.0 mg/l
(126 percent of saturation) observed October 31, 1968. A minimum value
of 7.4 mg/l (80% saturation) was observed July 25, 1968. The average
Dissolved Oxygen at Fort Saskatchewan was 11.52 mg/l (80-90% saturation).

A maximum Biochemical Oxygen Demand of 5.8 mg/l was observed February 26,
1969 while the low of 0.9 mg/l wns observed January 9, and February 5, 1969.
The average Biochemical Oxygen Demand was 2.34 mg/l compared to the median
value of 1.9 mg/l.

Average Phenolics were 2.67 mg/l. Ammonia-Nitrogen at this location

varied from 0.4 mg/l to 3.5 mg/l.

VI NS 5 NORTH SASKATCHEWAN RIVER AT VINCA FERRY (Summary A-10 Appendix)

The lowest Dissolvéd Oxygen recorded at this location was 7.1 mg/i
(dily 25, 1968), the next lowest 8.0 mg/1 (February 14, 15 and 16, 1969. The

maximum Dissolved Oxygen was 13.5 mg/l (October 16, 1968 112% saturation)

30



with an average valuae of 10.37 ug/l.

Maximum Bicchemical Oxygen Demand observed during the sampling period
was 4.1 mg/l (November 20, 1968) with a mean of 1.85 mg/l and a median of
1.8 mg/1.

The maximum Ammonia-~Nitrogen recorded at this location was 4.0 mg/l

{November 20, 19%48) with an average of 1.55 mg/l and a median of 1.1 mg/l.

VII NS 7 NORTH SASKATCHEWAN RIVER AT WASKATENAU (Summary A-12 Appendix)

The maximum Biochemical Oxygen Demand observed at this location was
3,6 mg/l (December 17, 1968) with a 0.9 mg/l minimum. A mean Biochemical
Oxygen Demand of 1.95 mg/l was slightly higher than the median value of
1 5 mg/l. The maximum Dissolved Oxygen observed at this point was 12.6 mg/l
(November 1i, 1968) with a minimum of 7.5 mg/l (July 25, 1968). The next
lawest value was 9 1 mg/l (February 26, 1969). The average Dissolved

Oxygen was 1C.48 mg/1.

V111 NS 8 NORTH SASKATCHEWAN RIVER AT DUVERNAY BRIDGE (Summary A-1i Appendix)

The minimum Dissolved Oxygen recorded at this location during the
winter seascn was 7.8 mg/l (February 26, 1969). A maximum of 13.6 mg/;
uas observed (October 17, 1968) with a median value for the survey of 10.2 mg/1.
A maximum Biochemical Oxygen Demand of 2.3 mg/l was observed Octcber 2,
(iztober 17, 1958 and February 26, 1969 with a minimum of 0.8 mg/l observed
January 15, 1959. The mean of 1.58 mg/l was considerably lower than last

year's mean of 2.09 mg/l.

1X NS 9 NORTH SASKATCHEWAN RIVER AT ELK POINT BRIDUE (Summary A-16 Appendix)

The highest Lissolved Oxygen observed at Elk Point Bridge was 12.8 mg/1
vbserved November li, 1968. The mizumm was 6.8 mg/l {February 26, 1969)
with an average of 9.87 mg/l  haximum Biochemical Oxygen Demand was 2.4 my/l

ifictober 2, 1968) with a minimum of .6 mg/1 (Jarnmary 15, 1969). The

._.| (Vi
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msan and median were 1.27 and 1.0 mg/l respectively.

X N 11 NORTH SASKATCHEWAN RIVER AT LLOYDMINSTER FERRY (Summary A-18 Appendix)

Minimum observed Dissolved Oxygen leaving Alberta was 5.5 mg/l
{Fetruary 26, 1969). The mean for the survey period was 9.64 compared
with 9.86 during the 1967-68 survey. kaximum Biochemical Oxygen Demand
was 2.10 mg/1 (July 25, 1968) with a minimum of 0.7 mg/l (March 19, 1969).

The median was 1.1 mg/l with an average cf 1,17 mg/l for the sampling period.

X1 DISSCLVED CXYGEN AND BIOUHERICAL OXYGEN DEMAND IN THE NORTH SASKATCHEWAN RIVER

Figure 6 shows the Dissolved (Oxygen depletion and the Biochemical Oxygen
Demand profiles with regard to downstream distance. These plots enable a
zeneral assessment of the extremes of the Oxygen depletion and Biochémical
uxygen Demand t2 be made along the Nortl Saskatchewan River. The Dissolved
Cayeen duwnsbroam displayed very Little evidence cf.reaching unacceptable
values although a significant downward trend especially downstream of Edmonton
ig exemplified,

Maxinmm Biochemical Oxygen Demandoccurred as expected immediately down-
stream of Edmonton. Figure 6 shows that approximately 1.5 mg/l of Bio-
chemical Uxvpen Demanding materials are being absorbed in the River while
the oxygen utilized from Edmonton to Lloydminster Ferry is about 3 mg/l
{median values).

A comparison of the Dissolved Uxygen values taken at Lindbergh by
Canadian Salit Co. Lud. personnel and the Division's R-25 Robot Monitor
at Vinca Ferry is presenled in Figure 8. The Llowest Dissolved Oxygen
menitored at Lindbergh was 6.6 mg/l (February 20, 1969) while the lowest

Dissulved Oxygen at Vinca Ferry was 8.0 mg/l (February 14 to 16, 1969).
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X11 OTHER POLLUTIONAL PARAMETERS IN THE NORTH SASKATCHEWAN RIVER

Ammonia-Nitrogen

A River profile of Ammonia-Nitrogen showing maximum, minimum and
median values is presented in Figure 6. The level of Ammonia-Nitrogen
is relatively constant upstream of Edmonton (0.1 - 0.2 mg/1l). The
highest value of Ammonia-Nitrogen observed was 5.0 mg/1l January 15, 1969
at Lloydminster,

Ammonia-Nitrogen from Vinca Ferry to Lloydminster varied from 1.47
to 1.8 mg/l while the median varied from 1.1 to 1.4 mg/l1, indicating
the probability of slugs of Ammonia in the River. It is also interesting
to note that the average Ammonia-Nitrogen at Fort Saskatchewan Bridge
was 1.13 mg/1 with a median value of 0.7 mg/l. The Ammonia-Nitrogen
in the North Saskatchewan River downstream of Edmonton is excessive and
is not within the guidelines of acceptability.

Phenolics

The River profiles of minimum , maximum and median Phenolic concen-
trations are presented at the top of Figure 7. The highest Phenolic value
was 7 ppb January 15, 1969 at Fort Saskatchewan and 7 ppb October 2, 1968
at Elk Point Bridge. Phenolics in general were quite low downstream of
Edmonton 'with average values around 2 to 3 ppb.

Taste and Odor

Several complaints were received by the Environmental Health Services
Division from downstream users regarding unpleasant tastes in the River.
One in particular, November 19, 1968 corresponded to the yearly lowest flow
in the North Saskatchewan River (1300 cfs). Odors at Fort Saskatchewan
on November 20, 1968 were 32 - "Chemical™ and at Vinca Ferry; 16 -~ "Chemical".
Odor values of 16 - "Chemical" were noticed at Vinca Ferry through the

first part of December and latter part of January.

~15=



0ils and Greases

The highest value.for 0il and Greﬁse Qas 10.8 mg/1 February 26, 1969
at Vinca Ferry. This corresponded to an accidental spill. The level of
0il and Grease in the North Saskatchewan River during the month of February
seemed unusually high, ranging from 6.1 to 6.7 mg/l at Fort Saskatchewan
Bridge and 4.0 - 10.8 mg/l at Vinca Ferry. This is considerably higher
than the median values of 0.8 - 0.9 recorded at these locations.

Bacteriological Constituents

The plot of maximum, minimum and median values for Standard Plate Count,
Most Probable Number of Coliforms and Most Probable Number of Escherichia
Coli is presented in Figure 7. As expected, marked increases in every
constituent occurred at Edmonton. Median values of Standard Plate Count showed
an increase of approximately 7000 orgs/ml at Edmonton. The median value
of E. Coli upstream of Edmonton was 9.2 orgs/100 ml increasing to 60 org/100 ml
as indicated by the Fort Saskatchewan Bridge samples. These organisms
dc not survive to any great extent in cold water which is fairly obvious
from the plot.

Pesticides

Three pesticide samples were taken during the winter survey; one at
Vinca Ferry February 14, 1969, and two at Lindbergh November 13 &nd‘20, 1968
(A-19 Appendix). The results show that the values were below the lower
detection limits for Insecticides (0.1 ppb) and Herbicide esters and
acids (1.0 ppb).

Carbon Chloroform Extracts

Carbon Chloroform extracts were taken at Devon (February 24-68, 1969)
and Vinca Ferry (February 24-28, 1969 and March 3-6, 1969). These results
are summarized in A~20 Appendix. The Devon samples showed a total organics

concentration of 61 ppb upstream of Edmonton, while downstream (Vinca Ferry)

16



TABLE II

NORTH SASKATCHEWAN EFFLUENT DISCHARGERS

Smarce

Type of Discharge and Treatment

Discharge To

Tewn of Rocky Mountain House

| T Domestic Sewage (Raw) N.S5.R.
Town of Drayton Valley Domestic Sewage (L) N.S.R.
Town of Devon Domestic Sewage (ST) N.S.R.
Imperial 0il - Devon Industrial Waste (L) N.S.R.
City of Edmonton Domestic Sewage (ST in Winter) N.S.R.
Canadian Industries Ltd. Industrial Waste (WELL)
Building Products Ltd Industrial Waste (Aerated Lagoons) N.S.R.
Imperial 0il Ltd. Industrial Waste (A.P.I., Well) N.S5.R.
Texaco Industrial Waste (A.P.I., Well, L) N.S.R.
Union Carbide Industrial Waste (L) N.S.R.
S &L 0il Industrial Waste (L) N.S.R
Gulf 0il Canada Ltd. Industrial Waste (A.P.I;: L;~NH*~ >>>>> N.S.R
Chemecell Industrial Waste (Well, L) N.S.R.
Unireyal Industrial Was£;“2L~Summer Discharge) N.5.R
Alberta Hospital - Oliver Wasté Storage & Disposal during
City of Edmonton Packing Plants Summer Months (L) to
Sherwood Park City Lagoons N.S.R.
Town of Fort Saskatchewan Domestic Sewage (L) N.S.R.
Sherritt Gordon Mines Ltd. Industrial Waste (L) Aﬂ.S,R.M’“_
Dow Chemical Ltd. Industrial Waste (L, Well) .S.R
Redwater Imperial Fertilizer Industrial Waste (L) N.S.R.
Redwater Imperial Oil Gas Plant|Industrial Waste (L) N.S.R.
Town of Redwater Domestic Sewage (L) N.S.R.
Waskatenau Domestic Sewage (L) N.S.R.
Chemcell - Duvernay Industrial Waste (NT) N.S.R.
Elk Point Domestic Sewage (L) N.S.R.
Canadian Salt Co. Ltd. Industrial Waste (NT) N.S.R.
I - Lagoon NT' ~ No Treatment
ST = Secondary Treatment API - A.P.I. Separator 17—

54
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the organics concentration was 644, ppb. The sample taken in March at
Vinca Ferry showed an organics concentration of 1100 ppb. ; This value is

considered to be above acceptable water quality guidelines.

S111 TLOADINGS TO THE NORTH SASKATCHEWAN RIVER

The total loadings to the North Saskatchewan River (all major sources)
letermined on a monthly basis during the winter season is presented in
Table III. A list of all dischargers is presented in Table II. Of particular
jnterest is the Biochemical Oxygen Demand load to the River, the maximum
heing 81,000 1bs per day (November 12, 1968) and the minimum 33,000 lbs
per day (January 13, 1969).

Ammonia-Nitrogen loading varied from 14,000 lbs per day (November 12, 1968)
to a high of 27,000 1lbs per déy (December 9, 1968).

0il and Grease loading was up sharply from those of last year, varying
from 4,500 1bs per day January 13, to 89,000 1lbs per day March 17, 1969.

Phenolic loadings were generally maintained at a low level throughout

the winter (18-52 1lbs per day).

DI SCUSSION

With respect to Dissolved Oxygen, the North Saskatchewan River was in
a healthy condition and remained above the guide lines of acceptability
(5 mg/1). The concentration of Biochemical Oxygen Demanding materials in
the River was lower than that of previous years primarly due to increased
discharges from the Brazeou Dam particularly during the months of January,
February and March (Figurc 5).

The problem of the occurrence of odors in the North Saskatchewan River

continues and efforts to control odorous industrial wastes are presently

Leing made.



Levels of Ammonia-Nitrogen are again excessive and it would appear that
greater efforts are required to control the Ammonia-Nitrogen so as to meet
the guidelines of acceptability (1.5 mg/l).

The level of 0il and Grease in the North Saskatchewan River was
unusually high this year and greater control of the discharges will have to
be exercised. The amount of organics as shown by the Carbon Chloroform

Extracts also appears to be high downstream of Edmonton.

B

Eugene E. Kupchgﬁko, P.Eng.
Head, Water Pollution Control Section.

May 6, 1969,
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INDEX TO APPENDIX A

North Saskatchewan River at Brazeau
Reservoir Discharge

North Saskatchewan River at Drayton Valley
North Saskatchewan River at Devon

North Saskatchewan River at 105 Street Bridge
North Saskatchewan River at Fort Saskatchewan
North Saskatchewan River at Vinca Ferry

North Saskatchewan River at Waskatenau

North Saskatchewan River at Duvernay

North Saskatchewan River at Elk Point Bridge
North Saskatchewan River at Lloydminster Ferry

Insecticide and Herbicide Analysis, North
Saskatchewan River

Carbon Chloroform Extractables

A=l

A-2
A-3
A~L
A-6
A-8
A-11
A-13
A-15
A-17
A-19

A=20

Summaries of average, maximum, minimum and median values

are presented at the end of each section.
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NS5 NORTH SASKATCHEWAN RIVER AT FORT SASKATZHEWAN BRIDGE

HSH

DISSOLVED UXYGEN MG/L
“on MG/L
HYDROGEN ION CONC.,PH
ALKALINITY MG/L
TOTAL RESIDUE MG/L
INGITION LOSS MG/L

TURBIDITY AS SID2 MG/L
CHLOR IDES MG/L
AMMONIA NITRUGEN MG/L
SULFATES AS 504  MG/L
NITRATE NITROGEN MG/L
TOTAL PHUS.AS PD4 NG/L
PHENOULS PPB
OILS AND GREASES MG/L
FLUORIDES MG/L

COLIFORM M.P.N./100ML.
M.P.N. OF E COLT/100ML
STANUARU PLATL CUUNT/ML

NORTH SASKATCHEWAN RIVER AT FOR™

AVERAGH:
11.52
2<34
8.16
153.67
277467
14.56
21l.11
3.50
1.13
65,44
0.19
0.60
2.67
1.7
0.21

3059.36
23372,

15 5 26 19
MONT H JAN  FEB FEB  MAR
YEAR 1969 1969 1969 1969
CHPTL U SO SAIPLE 8 S B S
SIT L] APLING 1330 1300 1400 1300
TEMPERATURE, DEGeCENT. 0.0 0,0 0.0 0.0
BARDMETRIC PRES. INeHG #0.00 27.90 *0.00 27.80
DISSULVED OXYGENy MG/L 11.0 ‘1022 3.9 “1i.2
‘PERCENT SATURATION «00. 5. *¥00. 83.
BIDCHEM. 0Xe DEMAND MG/L 1.5 0.9 5.8 2.9
HYDROGFN_ TON CUNCwyPH 8.0 7.9 8.0 8.4
ALKALINITY  MG/L 160 151 152 154
THAESHULD ODDR NDy TYPE 4 C 4 M 8 C 16 ¢
TOTAL SOLIDS MG/L - 282 242 262 290
IGNITION LOSS MG/L 18 40 40 90
TURBIOITY AS S102 MG/L 8 11 6 14
CHLOR I DES T MB/L 3 5 3 4
AMMONIA NITROGEN MG/L 1.1 3.4 1.4 0.7
NITRATE NITROGEN MG/L 0.4 0.1 0.1 0.1
SULFATES AS S04 MG/L 66 62 78 70
PHOSPIHATES AS PU% MG/L 0.3 0.3 0.8 1.1
PHENOLS PPB 7 1 4 0
OILS € GREASES  MG/L le4 6.1 6.1 2.9
FLUDRIDES  MG/L 0.16. 0.15 0.18  0%20
COLTFURM M.PoN</100ML. 1800.%*40000. 1600. 16000.
MON OF E COL1/100ML . 20. 9000, 2. 16000.
STANDARD PLATE COUNT/ML 1000 6000 7500 _ 550
DETERGENTS 0,04 0,03 0.2 0,038
| * UENDTES DATA NUT AVAILABLE

SASKATZHEWAN BRIDGE

MAXTMUM
15.00
5.80

8.80
175.00
472.00
144.00
170.00
6.00

3.50
82.00
0.60

1.90

7.00

6.70

0.40

4

920,000-
17 000. 00
160000.

e e s g e

MINIMUM

T7.40
0.90
7.60
117.00

192.00

18.00
6.00
1.00
0.40

36.00
0.00
0.30
0.00
0.10
D.14

69.00
1.80

280.

1968-69

1968-69

MEDI AN
11.20
1.90
8.10
154.00
254.00
76.00
10.00
3.00
0.70
66.00
0.10
0«40
2.00
0.90
0.19

60.10
8500.
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NS6 NUORTH SASKATYCHEWAN

DISSULVED OXYGEN MG/L
BOD MG/L
HYDRUGEN ION CONCeyPH
ALKALINITY  MG/L
TOTAL RESIDUE MG/L
INGITION LUSS MG/L
TURBIDITY AS >i02 MG/L
CHLOR [DES MG/L
AMMONTA NITRUGEN MG/ZL
SULFATES AS SU4  MG/L
NITRATE NITROGEN MG/L
TOTAL PHUS.AY PD4 MG/L
PHENOLS PPB
(:ILS AND GREASES MG/L
FLUORIDES MG/L
LOLIFORM MoP.l./100ML.
M.P.N. OF E COLI/100ML
STANDARD PLATE COUNT/ML

a - 10

 AVERAGE

10.37
1.8%
8.15

155.92

295.92

79.83
18.79
8.33
1.55
68.25
0.18
0.71
1.75
2. 65
0.21

2278.00
22199,

RIVER AT VINCA FERRY

MAXIMUM
13.50
4.10
8.70
185.00
486.00
144,00
160.00
25.00
4.00
90. 00
0.70
2.50
4.00

10.8
0.45

110,000
*000.00
200000.

MINTMUM
7.10
0.00
7.70

126.00

176.00

36.00
6.00
3.00
0.20

33.00
0.00
0.10
0.00
0.00
0.12
0.00
0.00

300.

1968-69

MEDI AN
10.40
1.80
8.10
156.00
310.00
84.00
11.00
7.00
1.10
72.00
0.10
V.60
1.00
0.80
0.18

24.00
100060.
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NS T NORTH SASKATECHEWAN RIVER AT WASKATENAU 1968-69

AVERAGE MAX [ MUM MINIMUM MELT AN
DISSOLVED UXYGEN MG/L 10.48 12.60 7.50 10.10
BOD MG /L 1.95 3.60 0.90 1.50
HYDROGEN 10N CONC.,PH 8.23 880 7.70 8.30
ALKALINITY  MG/L | 157.75 182.00 135.00 155.00
TOTAL RESIDUE MG/L 318.50 450.00 234.00 284.00
INGITION LOSS MG/L 87.00 182.00 44.00 80.00
TURBIDITY AS SI02 MG/L 25.00 136.00 8.00 12.00
CHLUR TDES MG/L 10.08 20.00 1.00 9.00
AMMONTA NITROGEN MG/L 1.54 3.20 0,40 1.10
SILFATES AS SU4  MG/L 67.50 82.00 34.00 72.00
NITRATE NITRUGEN MG/L 0.23 0.50 0.00 0.20
TOTAL PHUS.AS PD&4 MG/L 0.64 0.90 0.20 0.80
PHENOLS PP 1.83 5.00 0.00 1.00
UILS AND GREASES MG/L 3.40 7.20 0.70 2.10
COLIFORM M.P.N./100ML. 13000, 13.00
M.P.tie OF E COLT/LOOML  604.30 3500. 00 0.00 20.00
STANDARD PLATE CDUNT/ML 11138. 45000. 60. 7500.
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NS8 NDORTH SASKATCHEWAN RIVEY AT DUVERNAY BRIDGE
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NS8 NORTH SASKATCHEWAN RIVER AT DUVERNAY BRIDGE

DISSOLVED OUXYGEN MG/L
BOD MG/L
HYDROGEN [ON CUNCa<sPH
ALKALINITY  MG/L
TITAL RESIDUE MG/L
INGITION LUSS MG/L
TURBIDITY AS SID2 MG/L
CHLOR IDES MG/L
AMMUNTA NITRUGEN MG/L
SJLFATLS AS Stia  MG/L
SITRATE NITRUGEN NG/L
TOTAL PHOS.AS P04 MG/L
PHENUL'S PP B
OILS AND GREASES MG/L
COLIFORM M.PoNo/100ML .
M.P.ive OF E CULIZLOOML
STANDARD PLATE COUNT/ML

A -~ 14

AVERAGE
10.23
1.58
8.24
163.50
382.00
108.80
28440
22.40
1.56
68.20
0.30
0.73
2433
2.03
190.59
6.06
38313,

MAXIMUM
13.60
2.30
9.00
191.00
930.00
412.00
170.00
72.00
4e 60
82400
0. 60
2.00
5.00
4.20
1600.00
32.00
230000.

MINIMUM

7.80
0.80
7.70
127.00
204.00
40.00
4,00
9.00
0.10
38.00
0.10
0.30
1.00
0.80
0.00
0.00
10.

1968-69

MEDI AN
10.20
1.30
8.20
163.00
352.00
62.00
11.00
19.00
1.10
70.00
0.30
V.60
1.00
1.30
4.50
2.00
9000.

NPV
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NS9 NORTH SASKATCHEWAN RIVER AT ELK POINT BRIDGE 1968-69

AVERAGE MAXTMUM MINIMUM MEDI AN

DISSOLVED OXYGEN MG/L 9.87 12.80 6.80 9.20
5UD MG/L 1.27 2.40 0.60 1300
HYOROGEN ION CONC.,PH 8.29 8.90 7.70 8.30
ALKALINITY  MG/L 163.50 191.00 115.00 165.00
TOTAL RESIDUE MG/L 306440 380.00 238.00 314.00
INGITION LOSS MG/L 62.80 118.00 18.00 38.00
TJRBIDITY AS S$102 MG/L 20.10 110.00 4.00 8.00
CHLORIDES MG/L 28.90 82.00 12.00 22.00
AMMONIA NITRUGEN MG/L 1.47 3.00 0.10 1.40
SJLFATES AS sU4  MG/L 68.00 80.00 40.00 74.00
NITRATE NITRUGEN MG/L 0.40 0.80 0.30 0.30
TOTAL PHOS.AS PD4 MG/L 0.57 0.90 0.20 0.50
PHENOLS PPB 3.88 7.00 1.00 4.00
©ILS AND GREASES MG/L 1.55 3.60 0.20 060
COLIFORM MoP.N./1OOML. 185.03 1600.00 0.00 4.00
M.P.N. OF E COLIZLO0ML 3.61 22.00 0.00 0.00
STANDARD PLATE CDUNT/ML 48231. 210000. 30. Y500.
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111 MORTH SASKATCHEWAN RIVER AT LLOYUMINSTER FERRY 1968-69

AVUERAGE MA XTI MUM MINIMUM YLD TAN
DISSOLVED OXYGEN MG/L 9.64 13.20 5.50 8410
0D MG/L 1.17 2.10 0.70 .10
HYDRCGEN [ON CONC<sPH 8.28 8.90 7.80 8.20
ALKALINITY MG/L 164.80 196,00 115.00 168.00
YOTAL RESIDUE NG/L 322.80 416.00 254.00 324.00
INGITION LUSS MG/L 87.80 122.00 40,00 14 .00
TJRBIDITY AS SI02 MG/L 22.60 132.00 4.00 8.00
TOTAL HARDNESS MG/ L 191.20 254.00 128.00 186.00
CHLORIDES MG/L 29.10 70.00 9.00 29.00
AMMUONIA NITRUGEN MG/L 1.80 5. 00 0.10 1.10
SJLFATES AS Su4 MG/L 65.80 82.00 40.00 64.00
NITRATE NITRUGEN MG/L 0.42 0. 80 0.20 0.30
TOTAL PHOS.AS P04 MG/L 0.58 0.90 0.20 0.60
PHENOLS PPB 2.11 4.00 0.00 3.00
OILS AND GREASES MG/L 1.33 5.20 0. 30 0.70
FLOORIDES  Mu/L 0.22 0.4% O.13 0.19
COLIFORM M,P.N./7100ML . 93,36 920.00 0.00 0.00
MeP.he OF £ LULTZ100ML 0.83 4.50 0.00 0.00

STANDARD PLATE COUNT/ML 35852, 260000. 10. 8000.
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INSECTICIDE AND HERBICIDE ANALYSIS

Lindane p.p.b.
Endrir p.p.b.

Heptachlor p.p.b.
Heptachlor .Epoxide p.p.b.
Aldrin p.p.b.

DDT Pepsbe
Methoxychlor

2,4=D Acid p.p.b.
244 45-T Acid p.p.b.
Silvex PpPepsb.

2,4=D Ethyl ester pe.p.b.

2 34=D N-butyl ester p.p.b.

NORTH SASKATCHEWAN RIVER
LINDBERGH
Nov. 13/68

4.1
4,1
4.1
4.1
4.1
4.1
<.l
<1
41
<1
<1

<1

2,4=D Butoxy ethanol ester p.p.b.< 1

2,4=D Iso~octyl ester p.p.b.
2,4,5-T N-butyl ester p.p.b.

2,4,5-T Iso-octyl ester p.p.b.

Chosen conditions of Analysis cre such that the lower

<1
<]

<1

LINDBERGH
Nov. 20/68

4.1

A
e = )

A
T

detection limits for Pesticides is 0,1 p.p.b. and

Herbicide esters and acids 1.0 p.p.b.

VINCA
Feb. 14/69

A

A -19

(,7



CARBON CHLOROFORM EXTRACTABLES

DEVON
February 28, 1969

Volume through filter 128,5 gal.

Weight of CHC13, extract less blank 35.8 mg

Weight of Blank 193.3 nmg

Chloroform extractable 61 ppb
VINCA FERRY

February 28, 1969

Volume through filter 138 gal.
Weight CHCl3, extract less blank 403.8 mg
Weight of Blank 193.3 mg
Chloroform extractable 64/ ppb

March 6, 1969

Volume through filter 115 gal.
Weight of CHClj, extract less blank 569.7 mg
Weigh£ of Blank 193.3 mg
Chloroform extractable 1.1 ppm

4 - 20
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INDEX FOR APPENDIX B

NORTH SASKATCHEWAN RIVER SAMPLING RESULTS

issolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for July 25, 1968 --

FPhenolics, Coliforms, E. Coli, Standard Plate Count
for July 25, 1968 -

Disaolved Oxygen, Biochemical Oxygen Demand, Ammonia
an:d Nitrate Nitrogen for October 2 - 3, 1968 -

Pheaolies, Coliferms, E. Coli, Standard Plate Count
for Getober 2 = 3, 1968 -

Nissvlved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for October 16 -~ 17, 1968 -

FPhenrlics, Coliforms, E. Coli, Standard Plate Count
for October 16 - 17, 1968 -

Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for November 13 - 14, 1968 -

Phenolics, Coliforms, E. Coli, Standard Plate Count
for November 13 = 14, 1968 -

Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for November 27 - 28, 1968 -

Fhenolics, Coliforms, E. Coli, Standard Plate Count
for November 27 - 28, 1968 -

Dissolved Oxygen, Bilochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for December 11 - 13, 1968 -

Phenolics, Coliforms, E. Coli, Standard Plate Count
for December 11 - 13, 1968 -

Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for January 14 - 15, 1969 -

Phenolics, Coliforms, E. Coli, Standard Plate Count
for January 14 - 15, 1969 -

Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for February 4 -~ 6, 1969 -

Phenolics, Coliforms, E. Coli, Standard Plate Count
for February L - 6, 1969 -

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-10

B-11

B-12

B=13

B-14

B-15

B-~16

ik



Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for February 26, 1969 -

Phenolics, Coliforms, E. Coli, Standard Plate Count
for February 26, 1969 -

Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia
and Nitrate Nitrogen for karch 19, 1969 -

Fhienolics; Coliforms, E. Coli, Standard Plate Count
for March 19, 1969 -

B-17

B-18

B-19

B-20
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NORTH SASKATCHEWAN RIVER SAMPLING RESULTS

JULY 25, 1968
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