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ACUTE LETHALITY OF MINE DEPRESSURIZATION WATER 
TO TROUT-PERCH (Percopsis omiscomaycus) 

AND RAINBOW TROUT (SaZmo gairdneri) , VOLUME I I 

DESCRIPTIVE SUMMARY 

In order to conduct oil sands mining operations in the 

surface mining region of the Athabasca oil sands deposits, most 

regions require depressurization of the basal sandstone formations. 

The groundwater produced by depressurization operations is of poor 

enough qual ity to be toxic to fish. The purpose of this project is 

to provide information regarding the acute lethal ity of oil sands 

mining and extraction plant wastewaters to fish. Specific objectives 

were to provide toxicity information on a specific wastewater using 

Athabasca River water as the diluent and to compare the value of 

field toxicity studies and the predictive accuracy of laboratory 

bioassays using treated waters rather than natural waters. 

ASSESSMENT 

This report is presented in two volumes: Volume I contains 

discussion and summary of results whereas Volume I I provides backup 

data. The report has been reviewed by various AOSERP researchers, 

representatives of the oil sands industry, Alberta Environment, 

and Environment Canada and the University of Alberta. Although 

the conclusions of the report do not necessarily reflect the views 

of Alberta Environment or Environment Canada it is the impression 

of AOSERP management that the researchers have addressed and defined 

acute toxicity of mine depressurization water to two species of fish. 

The mention of trade names for commercial products does not constitute 

an endorsement or recommendation for use. The Alberta Oil Sands 

Environmental Research Program is satisfied with the efforts put 

forth by the researchers in this project and accepts this report, 
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ABSTRACT 

Mine depressurization water obtained from five wells on 

Lease 17 held by Syncrude Canada Limited, was examined for chemical 

composition and acute toxicity to two species of fish. 

In the first series of experiments, mine depressurization 

water was diluted with various proportions of water obtained from 

the Athabasca River, and trout-perch (Percopsis omiscomaycus) were 

exposed to these mixtures for up to 10 days. These experiments 

were performed in a mobile laboratory located in Fort McMurray. 

The 96-hour lethal concentrations (LCso's) ranged from 20% by volume 

(Well No.5) to 48% by volume (Well No. 1). The 96-hour LCso's -for 

the composite samples ranged from 35% by volume to 45% by volume. 

Similar studies were undertaken in the second series of 

experiments in Edmonton, using rainbow trout (SaZmo gairdneri) with 

Edmonton City water as the diluent. Four of the five wells previously 

tested were studied, with resulting 96-hour LCS 0 IS of between 20% 

and 40% by volume for Well No.2, and 60% and 80% by volume for the 

other three wells. In additi:on, a study was performed on a composite 

of these four wells to determine the effect of storage time on 

toxicity. It was observed that toxicity decreased after 10 days 

storage (96-hour LCSO's of between 40% and 60% volume to between 

60% and 80% by volume) but then increased (96-hour LC so of 15.2% 

by volume) after 20 days storage. 

Considerable variations in toxicity were found between 

wells and even water from a single well varied in toxicity depending 

on the time the sample was obtained and how long it had been stored. 

Variations in the chemical composition of the mine depressurization 

water were observed for such components as zinc, nickel, and iron 

between sample periods, as well as for concentrations of sodium, 

chloride, and other components from well to well. 
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1. SlM1ARY CF SAMPLIN3 AND TESTIN3 CF WELL NO.1, 

2900 E - 1000 S 
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~11 No.1 

2900 E - 1000 S 

Date of Bioassays: A. September 30, 1976 

B. February 22, 1977 

Type of Bioassays: A. 96 hr. Semi Static Replacement 

B. 96 hr. Semi Static Replacement 

Type of Fish: A. Trout Perch (Percopsis omiscomaycus) 

B. Rainbow Trout CSalmo gairdneri) 

Dilution Water: A. Athabasca River Water 

B. City of Edmonton Treated Water 

Mean Survival Times: A. 100% = 1.95 
80% = 6.40 
60% = 30.05 

96 hr. LC50 (%); A. 

B. 

B. 100% = 6.16 
80% = 7.1 
60% = 86.0 

= 48.0 (Sprague) 
= 50.1 (42.2 - 58.0) 

= 64.0 (Sprague) 
= 58.5 (47.9 - 71.4) 
= 64.8 (59.3 - 70.3) 

(Reed & Muench) 

(Litchfield) 
(Reed & Muench) 



3 

1.1 TEST NO. 9 BIOASSAY DATA, 30 SEP:rEMBER 1976 

Data presented here mclude: 

1. cumulative rrortality of Trout-perch (Percopsis 

omiscomaycus)i 

2. graphical determination of le
SO 

am MSTs (Litchfield 

1949) i and 

3. lethal coocentration determination (\b:>lf 1968). 



TEST # 9 MINE DEPRESSURIZATIon WATER SEMI-STATIC REPLACEMENT OF WELL * 1 TEST DATE SEPTEMBER 30/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 readings 5 readings 5 readings 5 readings 2 readings 2 readings 

Temperature ( 11.0 + 6.14 11.0 + 6.36 11.0 + 6.18 10.9 + 6.00 13.0 13.0 

No Range No Range 

Dissolved Oxygen (mg/1) 10.5 !. .19 10.3 + .37 9.9 + .53 9.7 + .42 10.0 10.1 -
Range (9.7-10.4) Range (9.9-10.4 

pH 8.31 + .00 8.19 + .14 8.06 + .10 8.12 + .15 8.57 8.56 -
Range (8.55-8.60) Range (8.56-8.57 

Conductivity (lls/em) 240 4854 8917 > 10,000 > 10,000 > 10,000 

Fish Length (em.) 4.2 + .15 -

Fish Weight (gm.) .6 + .04 

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/Cone. 2 2 2 :2 2 2 

Volume of Dilutions 20 20 20 20 20 20 

LT50 (Hrs.) 30.05 6.40 1.95 

(Cone. by Vol.) 48.0% 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 1 

(2900 E - 1000 S) 

2.5 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 53 53 0 

20 10 0 10 0 43 43 0 

40 10 0 10 0 33 33 0 

60 10 0 10 0 23 23 0 

80 10 1 9 1 13 14 7.1 

100 10 6 4 7 4 11 63.6 

LCso 95.2 

LETHAL CONCENTRATION DETERHINATION 

WELL NO. 1 

(2900 E - 1000 S) 

12 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 40 40 0 

20 10 0 10 0 30 30 0 

40 10 0 10 0 20 20 0 

60 10 0 10 0 10 10 0 

80 10 10 0 10 0 10 100 

100 10 10 0 20 0 20 100 

LCso 70 + 7.1 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 1 

(2900 E - 1000 S) 

24 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 39 39 0 

20 10 0 10 0 29 29 0 

40 10 0 10 0 19 19 0 

60 10 1 9 1 9 10 10 

80 10 10 0 11 0 11 100 

100 10 10 0 21 0 21 100 

LCso =, 68.9 :!:. 6.8 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 1 

(2900 E - 1000 S) 

48 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortalitx % 

Control 10 0 10 0 33 33 0 

20 10 0 10 0 23 23 0 

40 10 0 10 0 13 13 0 

60 10 7 3 7 3 10 70 

80 10 10 0 17 0 17 100 

100 10 10 0 27 0 27 100 

Leso 54.3 :!:. 9.0 
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LETHAL CONCENTRATION DETERHINATION 

WELL NO. 1 

(2900 E - 1000 S) 

72 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortalit;t % 

Control 10 0 10 0 30 30 0 

20 10 1 9 1 20 21 4.8 

40 10 0 10 1 11 12 8.3 

60 10 9 1 10 1 11 90.9 

80 10 10 0 20 0 20 100 

100 10 10 0 30 0 30 100 

LCso 50.1 + 7.9 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 1 

(2900 E 1000 S) 

96 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortalit:l % 

Control 10 0 10 0 30 30 0 

20 10 1 9 1 20 21 4.8 

40 10 0 10 1 11 12 8.3 

60 10 9 1 10 1 11 90.9 

80 10 10 0 20 0 20 100 

100 10 10 0 30 0 30 100 

LCso 50.1 + 7.9 
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1.2 CHEMISTRY DATA (JUNE TO ocrOBER 1976) 

Data presented here includes a surmary of chemistry 

analysis of mine depressurization water collected fran Syncrtrle' s 

lease 17 an::l canpa:red to analysis of Athabasca River water. 



96 hr. LC50 48.0% 

MST (hrs.) 100% 1.95 

80% 6.40 

60% 30.05 

YOLLQ'tIQ.t! <::;QNTROL LAB SAMPI;,£ DATES 1976 CHEMElLJA~--.lru:"TA) LTD. 
JUNE JULY JULY AUGUST 

PARAMETERS NAQUADAT DETECTION 14 28 08 NAQUADAT DETECTION 22 28 04 18 26*** 26 
CODE LIMIT CODE LIMIT 

Calcium 20105L 2.0 40.0 82.0 318.0 20103L 0.002 68.0 7.0 54.0 34.0 137 63.0 
I 

Magnesium 12102L 1.0 47 114 96 12102L 0.001 92.0 100.0 90.0 91.0 86.9 87.0 

Sodium 11102L 0.1 3433 5781 4588 11102L 0.5 4750 4500 4900 4450 4600 4400 

Potassium 19102L 0.1 27.1 33.3 24.7 19102L 0.5 36.0 31.0 30.0 32.0 40.0 38.0 
U1 

Chloride 17203L 1.0 4101 7180 6667 17203L 0.5 7303 5900 6100 5500 5600 6000 

Sulphate 16306L 10.0 49 10* 24 16306L 1.0 0.5 0.2 0.5 0.9 25 0.6 

Alkalinity T 10101L 5.0 2701 2034 2410 10101L 1.0 1850 2764 2360 2330 2364 2192 
I 

pH 10301L 0.0 8.1 8.4 7.4 1030lL 0.0 7.2 7.2 7.2 7.8 7.0 7.0 

Carbonate 06301L 5.0 32 06301L 1.0 0.0 0.0 0.0 0.0 0.0 0.0 

Bicarbonate 06201L 5.0 3293 2415 2937 06201L 1.0 2255.2 3369.3 2876.8 2840.3 2881. 7 2672.1 

Hardness T. 10604L 5.0 295 676 1191 10603L 1.0 548.6 429.2 505.4 459.5 700.0 515.5 

Fluoride 09107L 0.05 0.75 0.80 0.92 09105L 0.1 0.80 0.72 0.88 0.92 - 0.78 

* less than 



PARAMETERS 

MEAN RANGE -- --September October 

02 I 08 15 24 28** 19 Low - High 

Calcium 63.0 52 38 48 73 70 76.47 7 - 318 

Magnesium 87.0 78.8 81. 2 88 86 100 88.32 47 - 114 

Sodium 4500 4900 5000 4875 4850 5000 4701. 73 3433 - 5781 

Potassium 39.5 32 33 44 55 42 35.84 24.7 - 55 

Chloride 6050 6560 6700 6500 6000 6950 6207.4 4101 - 7303 

Sulphate 0.6 0.5 0.8 0.5 0.5 1.9 7.69 0.5 - 49.3 

Alkalinity T 2334 2236 2256 2450 2400 2230 2327.37 1850 - 2764 

pH 7.3 7.6 7.6 8.1 7.9 7.6 7.55 7.0 - 8.4 

Carbonate 0.0 0 a 0 0 0 2.46 0.0 - 32 

Bicarbonate 2845.2 2725.7 2750.1 2986.6 2925.6 2718.4 2832.76 2255.2 - 3369.3 

Hardness T. 515.5 454.3 429.2 482.2 536.3 586.5 554.93 295 - 1191 

Fluoride 0.78 0.77 0.84 0.77 1 1.05 0.84 0.72 - 1.05 
I 



CHEMISTRY DATA SITE #1 2900 E - 1000 S 

~LJITIo:r~L~911TROL LAB_ CHEMEX LABS (AL'J'l\) LTD. SAMPLE DATES 1976 

NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
PARAMETERS CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 18 26*** 26 

Silica 14102L 0.5 14101L 0.02 5.0 5.9 3.4 3.9 16. 3.5 

Conductivity 02041L 0.2 14500 24400 20000 02041L 1.0 22000 19200 18800 17500 18400 22000 

Odor 02001L 0.0 10 10 02001L 1.0 16 16 16 16 8 

Color 02011L 1.0 98 98 97 02011L 1.0 5* 5* 5* 5* 5* 

Color T2 
02011L 1.0 99 99 98 

Color T3 02011L 1.0 97 97 96 

Tanin & Lignin 06551L 0.1 0.2 0.4 0.4 06551L 0.1 1. 30 1. 70 0.50 0.65 0.90 

T.R. 10471L 10.0 14720 14676 13106 

T.F.R. 10571L 10.0 10451L 1.0 12720 13060 12480 11384 l2010 

T.F.R.F. 19140 12604 10551L 1.0 12100 11020 12208 10900 11460 

T.N.F.R. 10401L 1.0 5.2 3.2 8.4 13.6 22.0 

T.N.F.R.F. 10501L 1.0 4.0 0.4 3.6 8.0 15.2 

Turbidity 02073L 0.0 2 3 02073L 0.0 6.5 6.5 26.7 15.4 7.5 

Surfactants 10701L 0.05 1. 7~ 1. 30 0.90 10701L 0.02 0.02 0.02 0.02* 0.02* 0.02* 

Humic Acids OOOOOL 2.0 2.0* 2.0* 1.0* 1.0* 1.0* 

T.O.C. 06001L 2.0 9319 200 286 06001L 1.0 20 20 30 10 20 

* less than 



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

PARAMETERS 

C' 

02 08 15 24 28** 

silica 3.6 3.7 3.8 3.9 3.9 

Conductivity 21000 19500 19300 19800 19500 

Odor 16 8 8 2 8 

Color 5* 5* 5* 5* 5* 

Color T 

Color T3 

Tanin & Lignin 0.35 0.65 0.4 0.2 0.5 

TR 

TFR 
11940 

12800 12980 l3105 12895 

TFRF 
11350 

12560 12460 12640 12425 

TNFR 
9.2 

16 16.8 14.4 10.8 

TNFRF 10.8 12 3.6 5.2 
0.8 

Turbidity 
15.0 

Surfactants 
0.02* 0.02* 0.02* 0.06 0.06 

Htunic Acids 1.0* 1.0* 1. 0* 1.0* 1.0* 

TOC 20 50 20 20 20 

2900 E - 1000 S 

MEAN 
Or.t.nhpl" 

19 

3.9 5.03 

23000 19926.65 

8 10.92 

5* 24.86 

98.6 

96.6 

0.8 0.64 

14167.3 

13595 12633.56 

13075 12610.95 

12.4 12.08 

3.6 6.09 

10.3 

0.05 0.3 

1.0* 1.16* 

75 722.16 

RANGE --

Low 

3.4 

18400 

8 

5* 

98 

96 

0.2 

13106 

11384 

10900 

3.2 

0.4 

2 

0.02* 

10 

- High 

- 5.9 

- 24400 

- 16 

- 98 

- 99 

- 97 

- 1.7 

- 14720 

- 13595 

- 19140 

- 22 

- 15.2 

- 26.7 . 

- 1. 74 

- 9319 

, 

I:-' 
co 



- 5 -

~-'l'I01LCQtITROJ'LJ,JW_ ~HEMt:X LA.J,!~LTA) LTD. SAMPLE DATES 1976 

NAQUADAT DETECTION 
JUNE JULY NAQUADAT DETECTION 

JULY AUGUST 

PARAMETERS CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 18 26*** 26 

T. LO.C. 06051L 2.0 450 433 464 06501L 0.5 630 680 620 630 620 

Nitrite 07205L 0.1 0.1* 0.1* 

NOz & N03 07105L 0.1 0.1* 0.033 0.1* 07ll0L 0.01 0.01* 0.07 0.01* 0.01* 0.03 

NH3 07555L 0.05 8.76 7.76 07506L 0.005 4.8 4.3 5.40 6.00 4.20 

Nitrogen Tk 07003L 0.05 11.01 9.89 7.22 07013L 0.3 10.5 11. 70 7.60 7.40 7.70 

Phosphate T 15407L 

Phosphorus T 15256L 0.05 0.58 0.62 0.44 15406L 0.003 0.075 0.175 0.11 0.08 0.14 

Phosphorus 0 15256L 0.210 15256L 0.003 0.016 0.005* 0.08 0.08 0.07 

Phenol 06532L 0.001 06532L 0.002 0.006 0.001* 0.001* 0.015 0.016 

oil & Grease 06521L 1.0 4.5 4.8 06521L 0.1 0.8 3.5 0.3 0.3 

Sulphide 06101L 0.02 0.02* 16101L 0.05 0.06 0.05 0.05* 0.05* 0.05* 

Cyanide 06601L 0.002 0.01* 0.01* OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 06500L 0.001 0.011 0.45 OOOOOL 1.0 68.4 5.0* 0.1* 0.1* 0.1* 

B.O.D. 08201L 0.01 8.0 

C.O.D. 08301L 5.0 126.7 155.5 74.5 08301L 5.0 535.9 737.4 73.5 60.0 160.0 

Cadmium 48302L 0.001 0.019 24101L 0.003 0.012 0.015 0.033 0.016 0.001* 0.032 

Chromium+ 6 24101L 0.002 0.002* 0.002* 0.002'" 24101L 0.003 0.007 0.004 0.004 0.016 0.015* 0.007 

Copper 29305L 0.001 29306L 0.01 0.023 0.022 0.026 0.20 0.003 0.014 



PARM1ETERS 

selZtember 

02 08 15 24 

T.LO.C. 670 590 280 470 

Nitrite 

0.02 0.01* 0.01* 0.01* 

4.60 5.70 7.7 7.7 

Nitrogen Tk 6.00 14.5 11.5 9.3 

Phosphorus T 0.24 0.16 0.07 0.12 

Phosphate T 

Phosphorus 0 0.04 0.01 0.02 0.04 

Phenol 0.029 0.001* 0.001* 0.002 

oil & Grease 0.1* 3.5 2.5 0.9 

Sulphide 0.5* 0.05* 0.05* 0.05* 

Cyanide 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 0.1* 4.2 0.4 

B.O.D. 

C.O.D. 177 .0 317 179 536 

Cadmium 0.039 0.001* 0.001* 0.001* 

Chromium +6 0.005 0.004 0.003* 0.003* 

Copper 0.014 0.005 0.001* 0.019 

MEAN 
VC"Looez;-

28** 19 

640 475 546.54 

0.1* 

0.02 0.01* 0.004 

7.7 6.9 6.27 

11.6 B.5 9.6 

0.11 0.7 0.26 

0.07 0.11 0.06 

0.006 0.012 O.OOB 

0.5 0.13 1.B2 

0.05* 0.05* 0.05 

0.01* 0.01* 0.01* 

0.2 7.2 

8.0 

520 100 268.04 

0.001* 0.001* 0.013 

0.003* 0.003* 0.006 

0.002 0.001 0.02 

RANGE 

Low -
280 -

0.01* -
4.2 -
6.0 -
0.07 -

0.005* -
0.001* -
0.1* -
0.02* -

0.1* -

60 -
0.001* -
0.002* -

0.001* -

High 

680 

0.07 

8.76 

14.5 

0.62 

0.21 

0.029 

4.B 

0.06 

68.4 

737.4 

0.039 

0.016 

0.2 

, 

-

tv 
o 



POLLUTIQN CONTROL LAB CHEMEX LABS (ALTA) LTD ~PLE DATES 1976 

NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
PARAMETERS CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 18 26*** 26 

Iron 26302L 0.02 0.4 0.3 0.4 26304L 0.05 0.950 1.10 0.95 0.97 0.06 0.90 

Lead 82302L 0.003 82302L 0.002 0.034 0.40 0.064 0.060 0.004* 0.092 

Manganese 25004L 0.008 25004L 0.01 0.200 0.19 0.12 0.170 0.18 0.170 

Silver 47303L 0.001 47301L 0.01 0.015 0.005 0.005* 0.01 - 0.005 

Zinc 30305L 0.001 30305L 0.01 0.012 0.20 0.044 0.020 0.039 0.056 

Vanadium 23301L 0.05 23301L 0.05 0.01* 0.03 0.001* 0.001* 0.001* 0.001* 

Selenium 34102L 0.0002 0.0031 0.0033 0.0027 0.002* 0.005* 0.0005* 

Mercury 8003L 0.0001 0.001* 0.0001* 0.0001* 0.0043 0.0036 0.0003 0.0009 - 0.0002* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 

Nickel 28302L 0.001 0.003 0.100 0.096 0.105 0.095 0.002* 0.122 

Aluminum 13005L 0.02 0.080 0.13 0.08 0.09 0.005* 0.09 

Cobalt 27302L 0.001 0.096 0.078 0.075 0.085 0.002 0.096 

Boron 05102L 0.1 0.95 1.96 2.48 6.62 4.81 2.43 



PARAMETERS 

I 
MEAN RANGE 

.,<:: Inctober 

02 OS 15 24 2S** 19 Low - Hiqh 

Iron 0.85 0.19 0.24 7.45 1.4 0.45 1.11 0.06 - 7.45 

Lead 0.072 0.002* 0.002* 0.002* 0.006 0.002* 0.034 0.002* - 0.092 

Manganese 0.155 0.125 0.12 0.lS3 0.158 0.17 0.18 0.12 - 0.2 

Silver 0.005 0.005* 0.005* 0.005* 0.005 0.005* 0.007 0.005* - 0.015 

Zinc 0.038 0.012 0.001* 0.008 0.009 0.016 0.04 0.001* - 0.2 

Vanadium 0.001"" 0.001* 0.001* 0.001* 0.001* 0.001* 0.004 0.001* - 0.03 

Selenium 0.0005 0.005* 0.001 0.0005* 0.0005* 0.0005* 0.00l3 0.0005* - 0.0033 

Mercury 0.0002* 0.0026 0.0048 0.0002* 0.0028 0.0001 0.0015 0.0001* - 0.0048 

Arsenic 0.005* 0.0005* 0.005* 0.001 0.001 0.001* 0.0034 0.0002* - 0.001 

Nickel 0.098 0.002* 0.002* 0.002* 0.002* 0.004 0.048 0.002* - 0.122 

Aluminum 0.02 0.09 0.12 0.09 0.07 0.06 0.077 0.005* - 0.l3 

Cobalt 0.086 0.002* 0.002* 0.002* 0.002* 0.002* 0.044 0.002* - 0.096 

Boron 3.10 1. 96 2.93 2.65 1. 74 2.1 2.81 0.95 - 6.62 

-



f.QLYQ'J;':lQN_CJ)N~Q~~IL 

PARAMETERS NAQUADAT DETECTION 
JUNE 

CODE LIMIT 14 28 

Pesticides OOOOOL 0.0001* 

T.D.S. 00205L 0.0 9319 14421 

P.C.B. 's OOOOOL 0.0001 0.0001* 

Carbon T. 06006L 2.0 1194 633 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 & N03, NH3 expressed as N 

Phosphorus T. expressed as PO II 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

_CIIE~~_~ (ALTA) LTD. 
JULY NAQUADAT DETECTION 

08 CODE LIMIT 

13164 

0.0001" 

750 

SAMPLE 
JULY 

22 28 04 

DA'l;'ES 1976 
AUGUST 

18 26*** 

11924.5 

26 

N 
W 



September October MEAN RANGE --
PARAMETERS 02 08 IS 24 28** 19 Low - High 

Pesticides 0.001* 

T.D.S. 11924.5 12207.13 9319 - 14421 

P.C.B.'s 0.0001* 

Carbon T 859 633 - 1194 



25 

SUNMARY OF CHE~ITSTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE t S LEASE 17 AND COMPA:RED TO ANALYSIS 

OF ATHABASCA RIVER WATER 

WELL il 2900E - 1000S 

PARAMETERS NAQUAUATIDETECTIOb DATE OF I WELL PROFILE ATHABASCA RIVER PROPILE 
CODE LIHIT BIOASSAY MEA."JS AND RANGES RIVER MEANS AND RANGES 

SAMPLE )1 L - H SEPT. 28/76 L - H 
SEPT. 28/76 

Calcium 20103L 0.002 73.0 I 76.47 26.0 31. 35 
7.0 - 318.0 17.5 - 40.0 

Magnesium 12102L 0.001 86.0 88.32 6.8 6.57 
47.0 - 114.0 4.5 - 10.0 

Sodium 11102L 0.5 4850.0 4701. 73 8.0 9.29 
3433.0 - 5781. 0 5.9 - 36.0 

Potassium 19102L 0.5 55.0 35.84 0.4 0.91 

24.7 - 55.0 0.4 - 1.5 
Chloride 17203L 0.5 6000.0 6207.4 1.4 6.1; 4101.0 - 7303.0 1.0- 1.0 

Sulphate 16306L 1.0 0.5 7.69 14.6 13.8 
0.5 - 49.3 0.5 - 41.0 

Alkalinity T 10101L LO 2400.0 2327.37 84.0 86.69 
1850.0 - 2764.0 66.8 - 129.0 

pH 10301L 0 7.9 7.55 7.6 7.5 
7.0 - 8.4 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 2.46 0.0 0.0 
0.0 - 32.0 

Bicarbonate 06201L 1.0 2925.6 2832.76 102.4 105.76 
2255.2 - 3369.3 81.4 - 158.0 

HardnE: ~s T 10603L 0.1 536.3 554.93 92.9 89.1 
295.0 - 1191.0 63.5 - 138.0 

Conductivity 20401L 1.0 19500.0 19926.65 193.0 185.7 
18400.0 - 24400.0 132.0 - 270.0 

Surfactants 10701L 0.02 0.06 0.3 0.002* 0.03 
0.2* - 1.74 0.02* - 0.09 

T.O.C. 06001L 1.0 20.0 722.16 19.0 25.82 
10.0 - 9319.0 10.5 - 70.0 

T.LO.C. 06051L 1.0 640.0 546.54 19.0 19.44 
280.0 - 680.0 11. 0 - 40.0 

Phenol 06532L 0.002 0.006 0.008 0.009 0.005 I 

0.001* - 0.29 0.001* - 0.022 



26 

I 

WELL # 1 2900E - 1000S (Continued) 

PARMIETERS INAQUADAT DETECTION DATE OF '1ELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAMPLE L - H L - H 

Oil & Grease 06521L 0.1 0.5 1.82 0.4 0.56 
0.1* - 4.8 0.1* - 5.0 

Sulphide 1610lL 0.05 0.05* 0.05 0.5* 0.05* 
0.02* - 0.06 

Cyanide OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T OOOOOL LO 0.2 7.2 0.1* 0.9 
0.1* - 68.4 0.001* - 2.0 

C.O.D. 08301L 5.0 520.0 268.04 64.0 86.83 
60.0 - 737.4 -.. 37.0 - 267.0 

Cadmium 48302L 0.001 0.001* 0.013 0.001* 0.002 
0.001* - 0.039 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.003* 0.006 0.003* 0.004 
0.002* - 0.016 0.002* - 0.018 

Copper 29306L 0.01 0.002 0.02 0.009 0.019 
0.002* - 0.2 0.002 - 0.059 

Iron 26304L 0.05 1.4 1.11 2.1 7.26 
0.06 - 7.45 0.9 - 63.0 

Lead 82302L 0.002 0.006 0.034 0.012 0.0056 
0.002* - 0.092 0.002* - 0.026 

Manganese 25304L 0.01 0.158 0.18 0.063 0.24 
0.02 - 0.2 0.056 - 1. 7 

Silver 47301L 0.01 0.005 0.007 0.005* 0.005* 
0.005* - 0.015 

Zinc 30304L 0.01 0.009 0.04 0.015 0.053 
0.001* - 0.2 0.014 - 0.069 

Vanadium 23301L 0.02 0.001* 0.004 0.003 0.0004 
0.001* - 0.03 

Selenium 34302L 0.00015 0.0005* 0.0013 0.005* 0.0012 
0.0005* - 0.0033 0.0005* - 0.001 

Mercury 80011L 0.0002 0.0028 0.0015 0.0002" 0.0067 
0.0001* - 0.0048 0.0001* - 0.004 

Arsenic 33004L 0.001 0.001 0.0034 0.009 0.0065 
0.0002* - 0.001 0.0025* - 0.02 

Nickel 28302L 0.002 0.002* 0.048 0.002 0.014 
0.002* - 0.122 0.002* - 0.02 

Aluminum 13302L 0.5 0.07 0.077 0.62 2.0 
0.005* - 0.13 0.43 - 10.6 



27 

WELL' #1 2900E - 1000S (Continued) 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

Cobalt 27302L 0.002 

Boron 0510SL 0.05 

Carbon T 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Hetals as Totals mg/1 

DATE OF WELL PROFILE 
BIOASSAY MEANS AND RANGES 
SAHPLE L - H 

SEPT. 28/76 

0.002* 0.044 
0.002* - 0.096 

1.74 2.81 
0.95 - 6.62 

859.0 
633.0 - 1194.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + N03, NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 e~~ressed as P 

pH in pH units 

* less than 

Analysis by Chemex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER MEANS AND RANGES 

SEPT. 28/76 L - H 

0.002* 0.005 
0.002* - 0.043 

0.16 0.2 
0.01 - 1.51 

44.5 
41.0 - 48.0 



28 

I 

S~~RY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COMPARED TO ANALYSIS 

OF ATHABASCA RIVER WATER 

WELL #2 5300E - 1400S 

PARAMETERS NAQUADAT!DETECTI09 DATE OF \>;'ELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY ME.A.1'lS AND RANGES RIVER MEANS AND RANGES 

! SAMPLE L - H AUG.9/76 L - H 
AUG.9/76 

Calcium 2GI03L 0.002 72.0 82.25 25.0 31.35 
16.0 - 228.0 17.5 - 40.0 

Magnesium 12102L 0.001 200.0 151.89 7.2 6.57 
65.0 - 210.0 4.5 - 10.0 

Sodium 11102L 0.5 6900.0 6377.66 5.9 9.29 
4500.0 - 7900.0 5.9 - 36.0 

Potassium 19102L 0.5 45.0 48.49 1.0 0.91 

110500.0 

36.9 - 65.0 0.4 - 1.5 

Chloride 17203L 0.5 8732.86 5.1 6.11 

I 

5250.0 - 10500.0 1.0 - 51.0 

Sulphate 16306L 1.0 0.5* 9.93 27.0 13.8 
0.05* - 78.0 0.5 - 41.0 

Alkalinity T 101011. 1.0 2760.0 2910.28 80.0 86.69 
2085.0 - 4368.0 66.8 - 129.0 

pH 10301L 0 7.3 7.46 8.1 7.5 
6.9 - 8.8 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 8.37 0.0 0.0 
0.0 - 134.0 

Bicarbonate 06201L 1.0 3361.4 3532.51 97.5 105.76 
2270.0 - 5324.0 81.4 - 158.0 

Hardness T 10603L 0.1 1003.2 997.47 92.1 89.1 
336.4 - 1377.0 63.5 - 138.0 

Conductivity 20401L 1.0 32000.0 28561.11 220.0 185.7 
17100.0 - 40000.0 132.0 - 270.0 

Surfactants 10701L 0.02 0.02* 0.29 0.02* 0.03 
0.02* - 1.88 0.02* - 0.09 

T.O.C. 06001L 1.0 50.0 67.94 12.0 25.82 
10.0 - 348.0 10.5 - 70.0 

T.LO.C. 06051L 1.0 700.0 692.38 23.0 19.44 
538.0 - 820.0 11.0 - 40.0 

Phenol 06532L 0.002 0.001* 0.01 0.001* 0.005 
0.001* - 0.09 0.001* - 0.02 
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WELL #2 5300E - 1400S (Continued) 

PARANETERS NAQUADAT DETECTIO DATE OF HELL PROFILE ATHABASCA RIVER PROFILE 
CODE LHITT BIOASSAY MEANS AND RANGE RIVER MEA.."'lS AND RANGES 

SAt-1PLE L - H AUG.9/76 L - H 
A.l!G.9/76 ! 

Oil & Grease 06521L. 0.1 0.1* 1.98 0.1* 0.56 
0.1* - 7.6 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.06 0.05* 0.05* 
0.05* - 0.11 

Cyanide OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T OOOOOL 1.0 0.1* 20.76 0.1* 0.9 

C.O.D. 08301L 5.0 108.0 294.62 64.0 86.93 
30.0 - 1000.0 37.0 - 267.0 

Cad..'Uium 48302L 0.001 0.024 0.017 0.0001* 0.002 
0.001* - 0.049 0.001* - 0.01 

Chro::nium 
+6 

24101L 0.003 0.019 0.0079 0.005 0.004 
0.002* - 0.019 0.002* - 0.01 

Copper 29306L 0.01 0.032 0.012 0.006 0.019 
0.001* - 0.032 0.002 - 0.05 

Iron 26304L 0.05 0.7 0.69 2.9 7.26 
0.05 - 2.45 0.9 63.0 

Lead 82302L 0.002 0.09 0.04 0.002* 0.0056 
0.002* - 0.142 0.002* - 0.02 

Manganese 25304L 0.01 0.14 0.22 0.11 0.24 
0.09 - 0.225 0.056-1.7 

Silver 47301L 0.01 0.02 0.0099 0.005* 0.005* 
0.005* - 0.02 

Zinc 303041, 0.01 0.086 0.02 0.03 0.053 
0.003 - 0.086 0.014 - 0.06 

Va,ladiurn 23301L 0.02 0.001* 0.007 0.001* 0.004 
0.001* - 0.05 0.001* - 0.01 

Selenium 34302L 0.00015 0.0031 0.0019 0.002* 0.0012 
0.0005* - 0.009 0.0005* - 0.0018 

Nerc1.1ry 80011L 0.0002 0.0003 0.0004 0.0002* 0.0067 
0.0001* - 0.0007 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.005* 0.006 0.005* 0.0065 
0.0002* - 0.02 0.0025* - 0.02 

Nickel 28302L 0.002 0.16 0.089 0.08 0.014 
0.002* - 0.195 0.002* - 0.08 

Aluminum 13302L 0.5 0.07 0.12 1.50 2.1 
0.005* - 0.44 0.43 - 10.6 
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WELL #2 5300E - 1400S (Continued) 

PARAl'1ETERS NAQUADAT DETECTION 
CODE LIMIT 

Cobalt 27302L 0.002 

Boron 05105L 0.05 

Carbon T 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

DATE OF "'<tELL PROFILE 
BIOASSAY NEANS AND RANGES 
SAMPLE L - H 
AUG.9/76 

0.13 0.79 
0.002* - 0.165 

0.52 2.73 
0.52 - 7.08 

862.5 
839.0 - 886.0 

Alkalinity and Hardness expressed as Calci~~ Carbonate 

Nitrite, NOz + NO.3, NH expressed as N 

Phosphorus T expressed as POq 

Phosphorus 0 expressed as P 

pH in pH uni ts 

* lesR than 

Analysis by Chemex Labs (Alberta) Ltd. 

'ATHABASCA RIVER PROFILE 
RIVER J.1EANS AND RANGES 

AUG.9/76 L - H 

0.002* 0.005 
0.002* - 0.043 

0.05 0.2 
0.01 - 1.51 

44.5 
41.0 - 48.0 
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1.3 TEST NO. 19 BICl2\SSAY DATA, 22 FEBRUARY 1977 

Data presented here inclooe: 

1. cumulative mortality of rainbow trout (Salmo gairdner i) ; 

2. graphical detennination of le
SO 

ar:rl MST's (litchfield 

1949); and 

3. lethal concentration detenn.i.nation (Woolf 1968). 



TEST #19 MINE DEPRESSURIZAITON WATER SEMI-STATIC REPLACEMENT WELL ftl TEST DATE FEBRUARY 22, 1977 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80\ 100% 
5 Readings 5 Readings 5 Readings 5 Readings 5 Readings 5 Readings 

Temperature (OC) 17.29 17.36 17.29 17.38 17.42 16.44 
15.0 - 19.0 15.0 - 19.0 15.0 - 19.0 15.0 - 19.0 15.0 - 19.0 12.0 - 18.5 

Dissolved Oxygen (mg/t) 9.4 9.27 9.07 8.51 8.42 7.76 
8.7 - 10.4 8.6 - 10.2 8.4 - 9.9 7.0 - 9.8 6.7 - 9.7 5.5 - 9.1 

pH 7.65 8.15 8.16 8.15 8.05 7.80 
7.52 - 7.85 7.22 - 8.79 7.46 - 8.76 7.38 - 8.79 7.33 - 8.69 7.21 - 8.55 

Conductivity ells/em) 157.5 3970.83 6875 9291.67 13375 14750 
150 - 170 3750 - 4400 6000 - 7500 8000 - 10500 12000 - 14000 13500 - 16500 

Salinity (ppt C1) 0.0 2.5 4.0 6.0 8.5 10.0 

w 
Fish Length (ern) TOTAL 5.94 tv 

+ .55 

Fish Weight (grn) TOTAL 2.19 
+ .73 

Loading Density (grn/l) TOTAL 0.055 

Number Fish/Di1ution 10 10 10 10 10 10 

Number Dilutions/Cone 1 1 1 1 1 1 

Volume of Dilutions (t) 40 40 40 40 40 40 

LTso (Hr. ) 86.0 7.1 6.16 

LCso (Cone by Vol) 64.0% 
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MINE DEPRESSURIZATION WATER TEST #19 WELL #1 2900E - 1000S 

TEST ORGANISM - RAINBOW TROUT (Salmo gairdneri) 

TEST DATE - FEB. 22/77 

PARTIAL RESPONSE DETERMINATION OF 96-hr. LC so (LITCHFIELD & WILCOXON) 

Calculations 

% Concentration % Mortality % Expected 
Observed 

20 0 0 

40 10 8.0 

60 40 52.0 

80 90 86.0 

100 100 97.0 

Number of concentrations plotted k 4 

Average number of fish/concentration 10 

(Chi) 2 = 0.0905 x 10 = 0.905 

Degrees of freedom, n = k 2 = 2 

Corrected Observed minus (Chi) 2 (Nomograph 
E~cted 1) 

omit 
<0.01 

2.0 0.0055 

12.0 0.058 

4.0 0.013 

99.0 2.0 0.014 

0.0905 

(Chi)2 from Table 2 for n of 2 = 5.99 0.905 is less than 5.99, therefore, the 

data are not significantly heterogeneous. 

73.5 EDSO = 58.5 

S ED84/EDso + EDso/ED16 = 1.25 + 1.25 

N1 = 10 

f 
EDso 

2 2 

r-:;-
s 2.77/1' N1 = S exponent 

S 2.77/3.6 S 0.876 

1.22 from Nomograph 2 

1.25 

96 hr. LCso with 95% Confidence Limits = 58.5 (47.95 - 71.4) 

46.5 
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1. 4 CHEMIS'ffiY DATA (FEBRUARY 1977) 

Data presented here includes a surmary of chemical 

ana.lysis of mine depressurization water collected fran Syncru:1e' s 

Lease 17 arrl carpared to analysis of City of EJmonton treated 

water. 



96 hr. LCso 64.0 (Sprague) MINE D~PRESSURIZATION WATER 

M.S.T. Cone. 100% 80% 60% 
~NC~9J~<~_g~SE~ 

M.S.T. (hrs.) 6.16 7.1 86.0 

290Q~ - 1000S 

POLLUTION CONTROL LAB SAMPLE DA~S-12IL RANGES 

PARAMETERS NAQU AD AT DETECTION 
CODE LUUT Feb. 9 Feb. 22** Mean L H 

Calcium 20105L 2.0 113.0 86.0 99.5 86.0 113.0 

Magnesium 12102L 1.0 85.0 87.0 86.0 85.0 87.0 

Sodium 11102L 0.1 4714.0 4687.0 4700.5 4687.0 4714.0 .b ..... 
Potassium 19102L 0.1 31.5 39.2 35.35 31.5 39.2 

Chloride 17203L 1.0 7154.0 5778.0 6466.0 5778.0 7154.0 

Sulphate 16306L 10.0 10.0* 45.0 27.5 10.0* 45.0 

Alkalinity 10101L 5.0 2240.0 2666.0 2453.0 2240.0 2666.0 

pH 10301L 0.0 8.0 7.4 7.7 7.4 8.0 

Carbonate 06301L 5.0 0.0 0.0 0.0 

Bicarbonate 06201L 5.0 2730.0 3250.0 2990.0 2730.0 3250.0 

Hardness T 10604L 5.0 635.0 574.0 604.5 574.0 635.0 

Fluoride 09107L 0.05 0.73 0.66 0.695 0.66 0.73 

Silica 14102L 0.5 5.1 5.3 5.2 5.1 5.3 

Conductivity 02041L 0.2 21500.0 20500.0 21000. 20500. - 21500. 

Odor 02001L 0.0 1.0 1.0 1.0 

Color 02011L 1.0 100 0 0 100.0 100.0 



~ON CONTROL LAB 

SAMPLE DATES-1977 RANGES 
PARAMETERS NAQUADAT DETECTION 

Feb. <) Feb. 22** r·1EAN L H 
CODE LIMIT 

Color Tz 02011L 1.0 99.0 100.0 99.5 99.0 100.0 
Color T3 02011L 1.0 97.0 100.0 98.5 97.0 100.0 
Tanin & Lignin 0655lL 0.1 006 0.5 0.55 0.5 0.6 
T.R. 10471L 10.0 13203.0 13928 0 0 13565.0 13202.0 - 13928.0 
T.F.R. 1057lL 10.0 12946.0 13630.0 13303.0 12946.0 - 13630.0 
T.F.R.F. 

T.N.F.R. 

T.N.F.R.F. 
01:>-

Turbidity 02073L 0.0 5.0 4.0 4.5 4.0 
I'V 

5.0 
Surfactants 1070lL 0.05 1.9 1.8 1.85 1.8 1.9 

Humic Acids 

T.O.C. 0600lL 2.0 72.0 72.0 

T.I.O.C. 0605lL 2.0 183.0 183.0 

Nitrite 07205L 0.1 0.1* 0.1* 0.1* 

NOz & N03 07105L 0.1 0.1* 0.1* 0.1* 

NH3 07555L 0.05 6.16 7.58 6.87 6.16 7.58 

Nitrogen Tk 07003L 0.05 15.86 7.97 11.92 7.97 15.86 

Phosphorus T l500lL 0.05 0.15 0.25 0.20 0.15 0.25 

Phosphate T 05407L 

Phosphorus 0 15256L 

Phenol 06532L 0.001 0.021 0.064 0.043 0.021 0.064 

Oil & Grease 06521L 1.0 3.9 6.9 5.4 3.9 6.9 



SITE 1 

POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMPLE DATES 1977 RANGES ------

CODF. LIMIT Feb. 9 Feb. 22* MEAN LOW - HIGH 

Sulphide 06101L 0.02 0.02* 0.02* 0.02* 

cyanide 06601L 0.002 0.03 0.03 

Hydrocarbon T 06500L 0.001 

B.O.D. 08201L 0.01 4.8 4.8 

C.O.D. 08301L 5.0 70.4 292.4 181.4 70.4 - 292.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.002 0.001* 0.0015 0.001* - 0.002 

Iron 26302L 0.05 0.58 0.82 0.7 0.58 - 0.82 

Lead 82302L 0.003 0.003* 0.003* 0.003* 

Manganese 25004L 0.008 0.22 0.203 0.21 0.203 - 0.22 

Silver 47303L 0.001 0.001* 0.001* 0.001* 

Zinc 30305L 0.001 0.019 0.009 0.014 0.009 . - 0.019 

Vanadium 23301L 0.05 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury 80003L 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 0.0002* 

Nickel 28302L 0.001 0.001* 0.005 0.003 0.001* - 0.005 

Aluminum 13005L 0.02 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 05102L 0.1 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 

P.C.B.'s OOOOOL 0.0001 

Carbon T 06006L 2.0 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/Z 

SAMPLE DATES 1977 
Feb. 9 

13453.0 

255.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 & N03, NH3 expressed N 

Phosphorus T expressed as PO~ 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

** sample taken for bioassay 

SITE 1 

RANGES 
Feb. 22* MEAN LOW - HIGH 

12323.0 12888.0 12323.0 - 13453.0 

255.0 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

WELL #1 2900E - 1000S 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE TREATED rrREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB.22/77 L - H FEB. 22/77 L - H 

Calcium 20105L 2.0 86.0 99.5 23.0 22.5 
86.0 - 113.0 22.0 - 23.0 

Magnesium 12102L 1.0 87.0 86.0 9.0 10.5 
85.0 - 87.0 9.0 - 12.0 

Sodium 11103L 0.1 4687.0 4700.5 237.0 65.0 
4687.0 - 4714.0 4.0 - 237.0 

Potassium 19103L 0.1 39.2 35.35 4.5 1. 75 
31.5 - 39.2 0.8 - 4.5 

Chloride 17203L 1.0 5778.0 6466.0 7.0 2.8 
5778.0 - 7154.0 0.1* - 7.0 

Sulphate 16306L 10.0 45.0 27.5 505.0 164.25 
10.0* - 45.0 46.0 - 505.0 

Alkalini ty T 10101L 5.0 i 2666.0 2453.0 60.0 56.25 
I ~240.0* - 2666.0 46.0 - 66.0 

pH 10301L 0 7.4 7.7 8.3 8.18 
7.4 - 8.0 8.1 - 8.3 

Carbonate 06301L 5.0 0.0 0.0 

Bicarbonate 06201L 5.0 3250.0 2990.0 73.0 68.25 
2730.0 - 3250.0 56.0 - 80.0 

Hardness T 10604L 5.0 574.0 604.5 96.0 100.5 
574.0 - 635.0 96.0 - 108.0 

Conductivity 02041L 0 20500.0 21000.0 260.0 217.0 
20500.0 - 21500.0 188.0 - 260.0 

Surfactants 10701L 0.05 1.8 1.85 0.05* 1.07 
1.8 - 1.9 0.05* - 0.13 

T.O.C. 06001L 2.0 72.0 

T.LO.C. 06051L 2.0 183.0 

Phenol 06532L 0.001 0.064 0.043 0.001f'k 0.001* 
0.021 - 0.064 
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WELL #1 2900E - 1000S (Continued) 

PARAMETERS ~AQUADAT DETECTION DATE OF WELL PROFILE TREATED rrREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB. 22/77 L - H FEB. 22/77 L - H 

Oil & Grease 06521L 0.02 6.9 5.4 2.1 
3.9 - 6.9 

Sulphide 16101L 0.02 0.02* 0.02* 

Cyanide 06601L 0.002 0.03 

Hydrocarbon 'I 06500L 0.001 

C.O.D. 08301L 5.0 292.4 

I 

181.4 6.4 5.47 
70.4 - 292.4 5.0* - 6.4 

Cadmium 48302L 0.001 0.001*1 0.001* 0.001* 0.001* 

+6 
0.002* Chromium 24101L 0.002 0.002* 0.002* 0.002* 

Copper 29305L 0.001 O.OOl*l 0.0015 0.001* 0.001* 
.001* - 0.002 

Iron 26302L 0.05 0.82 0.7 0.80 0.27 
0.58 - 0.82 0.06 - 0.80 

Lead 82302L 0.003 
I 

0.003*1 0.003* 0.003* 0.003* 

Ma.nganese 25304L 0.008 0.203 0.21 0.008* 0.008* 
0.203 - 0.22 

Silver 47303L 0.001 0.001* 0.001* 

Zinc 30305L 0.001 0.009 0.014 0.002 0.005 
0.009 - 0.019 0.002 - 0.007 

Vanadium 04303L 0.01 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury BOOllL 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.00021* 0.0002* 

Nickel 2B302L 0.001 0.005 0.003 0.001* 0.001* 

Aluminum 

0.001*1 Cobalt 27302L 0.001 0.001* 0.00* 0.001* 

Boron 

Carbon T. 06006L 2.0 255.0 
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WELL #1 2900E - 1000S (Continued) 

Conductivity in rnicrosiemens/cm 

Turbidity in J.T.D. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NHs expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory 
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2. SUMMARY OF SAMPL]]l; AND TESTIN3 CF WELL NO.2 

5300 E - 1400 S 
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Well No.2 

5300E - 1400S 

Date of Bioassays: A. (1) August 9, 1976 
(2) August 23, 1976 

B. February 22, 1977 

Type of Bioassays: A. (1) 96 hr. Semi Static Replacement 
(2) 96 hrs. Semi Static Replacement 

B. 96 hr. Semi Static Replacement 

Type of Fish: A. (1) Trout Perch CPeroopsis omisoomayous) 

(2) Trout Perch (Peroopsis omiscomaycus) 

B. Rainbow Trout (SaZmo gairdneri) 

Dilution Water: A. (1) Athabasca River \~ater 

(2) Athabasca River Water 

B. City of Edmonton Treated Water 

~\2an Survival Times: A. (1) 100% = 1.91 (1.86 - 1.95) 
80% = 4.17 
60% = 6.9 (6.16 - 7.73) 
40% = 22.1 (19.95 - 24.49) 

(2) 40% = 9.80 (6.81 - 14.11) 
35% = 11.0 (8.52 - 14.2) 
30% = 41.0 

B. 1 00% = 7. 1 ( 6 . 43 - 7.85) 
80% = 0.69 (0.62 - 0.77) 
60% = 30.5 
40% = 34.2 (30.67 - 38.13) 
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Well No.2 

96 hr. LC 50 (%): A. (1) = 22.6 (Sprague) 
= 28.3 (Reed & Muench) 

(2) = 29.9 (Sprague) 

B. = 20 < LC 50 < 40 (Sprague) 
= 37.5 (25.9 - 54.5) (Litchfield & Wilcoxen) 
= 38.4 (32.7 - 44.1) (Reed & Muench) 



51 

2.1 TEST NO. 3 BIOASSAY ~TA, 9 AUGUST 1976 

Data presented here includes: 

1. cumulative mortality of Trout-perch (Percopsis 

omiscomBycus)i and 

2. graphical detenninatian. of IC50 arrl MST's (Litchford 

1949) • 



TEST DATE AUGUST 23/76 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 2 Readings 2 Readings 2 Readings 

Temperature (OC) 15.2 ~ .33 15.2 + .33 15.5 + .40 15.75 15.5 15.5 

Range (15.5-16.0) No Range No Range 
I 

Dissolved Oxygen (mg/1) 9.6 + .13 9.6 + .13 9.6 + .17 8.7 8.55 9.8 - -

Range ( 8.1- 9.3) Range (7.8-9.3) Range (9.7 -9.9) 

pH 8.33 + .01 8.62 + .13 8.63 + .12 8.13 7.80 8.09 -

Range (7.65-8.62) Range (7.62-7.99) Range (8.05-8.14) 

Conductivity (].ls/em) 219 6712 > 10,000 > 10,000 > 10,000 > 10,000 

Fish Length (em. ) 5,95 + .39 
-

Fish Weight (gm) 2.13 ~ .90 

Number Fish/ Dilution 5 5 5 5 5 5 

Number Dilutions/ Cone. 2 2 2 2 2 2 

Volume of Dilutions (1. 20 20 20 20 20 20 

LTSO (hrs. ) 22.1 (19.95-24.49) 6.9 (6.16-7.73) 4.17 1.91 (1.86-1.95) 
.---~ "~~~.------.-. 

"50 (Cone. by Vol.) 22.6% 
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2.2 TEST NO.4. BIOASSAY DATA, 23 AUGUST 1976. 

Data presented here incltrle: 

1. cunulative rrortality of Trout-perch (Percopsis 

omiscomaycus) ; 

2. graphical determination of LC50 and MST's (Litchfield 

1949); and 

3. lethal concentration determination (Wx>lf 1968). 



TEST it 4 MINE DEPRESSURIZATIQN WATER SEMI-STATIC REPLACEMENT OF WELL # 2 TEST DATE August 23/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 25% 30% 35% 40% 

5 readings 5 Readings 5 Readings 5 Readings 5 Readings 5 Readings 

Temperature (oC) 14.8 + .32 14.8 + .32 14.8 + .32 14.8 + .32 14.6 14.5 
- -

Range (13.5-15.5) Range (13.5-15.5) 

Dissolved Oxygen (mg/1 ) 9.5 + .14 9.4 + .16 9.5 + .14 9.6 + .13 9.7 9.6 
- -

Range (9.5-9.9) Range (9.4-9.8) 

pH 8.31 + .00 8.69 + .31 8.64 + .26 8.82 + .29 9.02 8.90 
- -

Range (8.38-9.25) Range (8.12-9.23) 
0'\ 

conductivity (]..Is/ern) 231 6650 8277 9591 > 10,000 > 10,000 
0 

Fish Length (ern. ) 5.97 :!:. .49 

Fish Weight (grn. ) 2.61 + .66 

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/cone. 2 2 2 2 2 2 

Volume of Dilutions (1. ) 20 20 20 20 20 20 

LT (hr. ) 41.0 11.0 (8.52-14.2) 9.80 (6.81-14.11 
50 

-
LC

50 
(Cone. by Vol.) 29.9% 



CUMULATIVE MORTALITY OF TROUT PERCH (Percopsis omi..:womayaus l - Test #4, Well #2 

Concentration Total % 
Mine Depressurization TIME (Hours) Ptorta1-
Water (% ity 
by volume) 10.0 0.25 0.50 1.00 2.00 4.00 7.42 8.00 12.00 18.00 24.00 31.50 32.00 36.00 48.00 60.00 72.00 80.50 96.00 {96 hret 

control ! 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20 
N "" 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 
N = 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10 10 

30 
N - 10 0 0 0 0 0 0 0 1 1 1 4 4 4 4 6 6 6 6 7 

% mortality 0 0 0 0 0 0 0 10 10 10 40 40 40 40 60 60 60 60 70 70 

35 
N = 10 0 0 0 0 0 0 2 3 7 7 9 9 10 

% mortality 0 0 0 0 0 0 20 30 70 70 90 90 100 100 

40 
N 10 0 0 0 0 0 1 3 5 6 7 9 10 

% mortality 0 0 0 0 0 10 30 50 60 70 90 100 100 
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L-~HAL CONCEh~TION DETERMWATION 

WELL NO. , 
(5300E - HOOS) 

2 An. 
Accumulated Cumulative 

Concentration " No. Dead NO. Alive "".d Alive Total Moru.lit::: • 
Control 10 0 10 0 " 82 0 

" 10 0 10 0 " " 0 

" 10 0 10 0 " " 0 

30 10 0 10 0 " " 0 

JS 10 0 10 0 " " 0 

40 10 0 1 0 0 " " 0 

60 10 0 10 0 " " 0 

60 10 0 10 0 11 11 0 

100 10 , , 6 , 10 60 

LC" .. 92 .5 

LETHAL CONCENTRATIOIl DETERMI NATION 

"'E!..J.. 1:0 . , 
(53OOE - 14005) 

12 Ars . 
Accumulated CUl:Iulative 

concentration N No. Dead No. Alive "".d Alive Total Mortali t;l \ 

Contro l 10 C 10 0 " " 0 

" 10 0 10 0 " 36 0 

" 10 0 10 0 16 16 0 

30 30 3 9 3 16 17 5,9 

35 30 7 3 , 7 15 53 . 3 

" 10 6 4 14 4 36 77 . S 

60 10 10 0 " 0 " 300 

60 10 30 0 " 0 " 300 

100 10 30 0 " 0 " 300 

LCH .. 3<:.7 , 5 . 6 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 2 

(5300E - 14005) 

24 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortali tl % 

Control 10 0 10 0 38 38 0 

20 10 0 10 0 28 28 0 

25 10 0 10 0 18 18 0 

30 10 4 6 4 8 12 33.3 

35 10 9 1 13 2 15 86.7 

40 10 9 1 22 1 23 95.6 

60 10 10 0 32 0 32 100 

80 10 10 0 42 0 42 100 

100 10 10 0 52 0 52 100 

LCso 31. 6 ::!:. 5.0 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 2 

(5300E - 1400S) 

48 Hrs. & 72 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 34 34 0 

20 10 0 10 0 24 24 0 

25 10 0 10 0 14 14 0 

30 10 6 4 6 4 10 60 

35 10 10 0 16 0 16 100 

40 10 10 0 26 0 26 100 

60 10 10 0 36 0 36 100 

80 10 10 0 46 0 46 100 

100 10 10 0 56 0 56 100 

LCso 29.2 ::!:. 4.9 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 2 

(5300 E - 1400S) 

96 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortalit:l % 

Control 10 0 10 0 32 32 0 

20 10 0 10 0 22 22 0 

25 10 1 9 1 12 13 7.7 

30 10 7 3 8 3 11 72.7 

35 10 10 0 18 0 18 100 

40 10 10 0 28 0 28 100 

60 10 10 0 38 0 38 100 

80 10 10 0 48 0 48 100 

100 10 10 0 58 0 58 100 

LCso 28.3 + 4.2 
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2.3 CHEMISTRY DATA (JUNE TO OCTOBER 1976) 

Data presented here inc100e a surrmary of chemistry analysis 

of mine depressurizaticn water collected fran Syncrude's lease 17 

arrl carrpared to analysis of Athabasca River water. 



-----'il~ DEPRESSURIZlITION WATER 

SYNCRUDE LEASE 17 

111 96 hr. Le lo .. 22. 6\ 
~~.'L.Q{I5.!L3.l'rL@] 5300 , 1400 , 

H. S.T . (hrs . ) 100\ 1.91 (1.86 - 1.95) 

'" 4 .17 

'" ,. , (6.16 7.73) '" 96 hr. LCso . 29.9\ 

'" 22 .1 (19,% - 24. 49 ) H_S.T . (hrs. ) '" 9.80 (6.81 14.11 ) 

'" 11.0 (8.52 14.2) 

3" 41.0 

I pOXJ InION CCWTEOI. IJIB SAMPLE DATES 1976 

PARA.'lETEP.s NAQUADAT DETeCTION June .rue< NAQtJArlAT I':TECTION July August 

COD!': LIMIT CODE LIMlT 
1< 28 08 " 28 04 09 .. 18 24 .. 26·· .. " 

Cal,iu!!I 2010 5L 7.0 " 108 m 20103L 0.002 no 34.0 110.0 72.0 22.S 60 .0 '" 105.0 

MJ.9ne~iu. ... 12102L 1.0 f 
100 196 707 12102L 0 .001 lSO 700 185 200 '" lSO 1 80 .2 n, 

Sodium 11102L 0 .1 5156 6563 7054 11102L 0.5 7000 7000 7250 6900 7900 7250 6900 7250 

Pot ... ssium 191021. 0.1 "'. , 41.7 37.6 19 102L 0 . 5 56 " " " 51.5 65.0 60 61.0 

Chloride 1120)1. 1.0 7692 9856 10000 17203L 0.5 9569 9400 10500 10500 11000 9650 9400 9650 

Sulphate 16306L 10.0 3< " W 16306L 1.0 0 .6 0.5 1.9 0 . 5 · 1., 3 .1 " 1.6 

Alkalinity T 10101L 5 . 0 2095 2925 2977 lOlOl L 1. 0 2782 4 369 2712 2760 2690 3024 2969 
1

2788 
, 

pe 10JOIL 0 . 0 '-' 7. 0 7.' lO301L 0 . 0 U 7.0 7.1 7 . 3 H 7. 6 6.9 7.3 

Carbonate 06301L 5.0 ,3< 06301L 1.0 0. 0 0.0 0.0 0.0 0.0 0.0 0 0.0 

Bicarbonat e 06201L 5 . 0 2270 3443 3507 06201L 1.0 3391.3 5324. 6 3379.1 3364 .4 3279.1 3686.3 3496 . 1 : 3398 . 6 

Ha rdness T 10604L 5.0 G05 1079 1377 lO603L 1.0 1040 .7 908.3 1036 .3 1003 . 2 920.8 890 .9 1311 995 

!'l uoridc 03107L 0.05 0.78 0.65 0.72 0'H05L 0 .1 \ 0.61 0.64 0.48 0.48 0 . 58 0.52 - 0.56 



- 2 -

PARAMETERS 

MEAN RANGE --
September Orr_nhPT 

02 08 15 24 28 07 19 Low - High 

calcium 
I 

100.0 ' 44.5 25.5 44 45 58 16 82.25 16 - 228 

Magnesium 175 142 128 68 65 68 72 151. 89 65 - 210 

Sodium 7000 7000 6500 4550 I 4500 4525 4500 6377.66 4500 - 7900 

Potassium 62.0 45 43 46 43 45 42 48.49 36.9 - 65 

Chloride 10000 9750 8750 5400 5250 5400 5425 8732.86 5250 - 10500 

Sulphate 1.1 0.5 2 0.5 3.1 0.5 0.5 9.93 0.05* - 78 

Alkalinity 2790 2788 2772 3075 3075 2950 3096 2910.28 2085 - 4368 

pH 7.2 7.5 7.8 7.8 7.8 7.4 7.7 7.46 6.9 - 8.8 

Carbonate 0.0 0 0 0 0 0 0 8.37 0.0 - 134 

Bicarbonate 3401.0 3398.6 3379.1 3748.4 3748.4 3596.1 3774 3532.51 2270 - 5324 

Hardness T 970.2 695.7 590.6 389.8 380 424.8 336.4 997.47 336.4 - 1377 

Fluoride 0.58 0.66 0.53 0.8 0.69 0.5 0.81 0.62 0.48 - 0.81 



SITE #2 5300E - 1400S (Continued) 

~LU'r_IDtLCQll'rR~~ ~~lCLb13~_{h.1'rbLL~ 

PARAMETERS NAQUADAT DETECTION June NAQUADAT DETECTION July August 
CODE LIMIT CODE LIMIT 

14 28 08 22 28 04 09~· 18 24~~ 26**~ 26 

Silica 14102L 0.5 14101L 0.02 4.2 3.6 2.8 2.7 2.9 2.6 II 2.5 

Conductivity 02041L 0.2 24600 30800 29000 02041L 1.0 24000 40000 34000 32000 34000 34000 28000 33000 

Odor 02001L 0.0 10 10 02001L 1.0 16 16 8 16 16 16 64 

Color 02011L 1.0 98 98 97 02011L 1.0 5* 5* 5* 5* 5* 5* 5* 

Color T2 02011L 1.0 99 99 98 

Color T3 02011L 1.0 97 97 96 

Tanin & Lignin 06551L 0.1 0.1* 0.5 0.5 
06551L 0.1 1.80 1.60 0.45 0.40 0.90 0.25 0.85 

T.R. 10471L 1(-,0 8810 19330 18138 

T.F.R. 10571L 10.0 18568 17602 10451L 1.0 8760 19240 17604 18608 18720 18870 18630 

T.P.P.F. 10551L 1.0 ~8476 18520 17560 18168 18540 18100 18110 

T.N.F.R. 10401L 1.0 4.4 6.0 9.2 3.6 6.4 12.8 I 4.8 

T.N.F.R.F. 10510L 1.0 2.0 2.8 3.6 
I 

1.6 3.6 6.8 1.6 

Turbidity 02073L 0.0 3 3 02073L 0.0 3.7 5.7 16.5 4.6 15.4 13.0 

I 
10.0 

Surfactants 10701L 0.05 1.12 1.88 1. 50 10701L 0.02 0.04 0.05 0.02* 0.02* 0.10 0.02*' 0.02* 

Humic Acids OOOOOL 2.0 2.0* 2.0* 1.0* 1.0* 1.0* 1.0* 1.0* 
: 

T.O.C. 06001L 2.0 348 294 06001L 1.0 I 20 10 20 50 10 10 
I 

20 



MEl\N --
;:: 'l'_'::.."::'.:'.LLJ<.:;J- OCl:.ober 

02 08 15 24 28 07 19 Low - High 

S:i.lica 2.& 2.6 2.9 2.5 2.6 2.6 2 3.81 2 - 18 

Conductivity I 33000 35000 33000 17700 17700 17100 17200 28561.11 17100 - 40000 
I 

Odor 32 8 32 8 4 16 32 19 4 - 64 

Color 5* 5* 5* 5* 5* 5* 5* 21.35 5* - 98 

Color T 98.6 98 - 99 

96.6 96 - 97 

Tanin &. Lignin 1.15 0.65 0.2 0.2 0.3 0.2 0.2* 0.6 0.1* - 1.8 

TR 15426 8810 - 19330 

TFR 18480 18400 17180 11815 11545 11675 11590 16705.44 11545 - 19240 

TFRF 17520 17700 16760 11535 11215 11240 11225 16047.79 11215 - 18540 

TNFR 5.6 6 4.4 8.6 36 14 9.6 9.39 3.6 - 36 

TNFRF 1.6 3.2 3.6 6.5 23.6 9.8 2 5.16 1.6 - 23.6 

Turbidity 13.0 8.79 3 - 16.5 

Surfactants 0.02" 0.02* 0.05 0.02* 0.02 0.02* 0.02* 0.29 0.02* - 1.88 

Humic Acids I 
1.0* 1.0* 1.0* 1. 0* 1.0* 1.0* 1.0* 1.14* 

TOC 40 50 20 40 10 20 125 67.94 10 348 



POLLUTION CON'l'ROkJ;'ML 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

T.r.o.c. 06051L 2.0 

Nitrite 07205L 0.1 

07105L 0.1 

07555L 0.05 

Nitrogen Tk 07003L 0.05 

Phosp1ate T 15407L 

Phosphorus T 15001L 0.05 

Phosphorus 0 15256L 

Phenol 06532L 0.001 

Oil & Grease 06521L 1.0 

Sulphide 06101L 0.02 

Cyanide' 06601L 0.002 

Hydrocarbon T 06500L 0.001 

B.O.D. 08201L 0.01 

C.O.D. 08301L 5.0 

Cadmium 48302L 0.001 

JUNE 
14 

538 

0.1* 

0.1* 

8.44 

0.74 

7.6 

0.01* 

0.001* 

118.1 

0.014 

28 

0.035 

13.65 

14.76 

0.54 

0.118 

3.2 

0.01* 

0.013 

6.0 

140.8 

JULY 
08 

545 

0.1* 

0.1* 

11.85 

10.53 

0.46 

0.01* 

0.027 

84.6 

NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 22 28 04 

06501L 0.5 750 810 680 

07110L 0.01 0.1* 0.1'" 0.02 

07506L 0.005 9.5 9.8 3.30 

07013L 0.3 14.40 12.9 4.80 

15406L 0.003 0.077 0.087 0.13 

15256L 0.003 0.032 0.013 0.10 

06532L 0.002 0.090 0.008 0.001* 

06521L 0.1 1.1 1.1 0.5 

16101L 

OOOOOL 

OOOOOL 

0.05 

0.1 

10. 

0.11 0.05* 

r ::::, 
84.6 /.16 0.1* 

0.01* 0.01* 

08301L 5.0 80.6 ~61.8 85.0 

48302L 0.001 0.021 0.023 0.023 

I 

09** 18 

700 550 

0.1* 

9.0 12.0 

11.0 13.0 

0.04 0.10 

0.04 0.07 

0.001* 0.003 

0.1* 0.7 

0.05* 0.05* 

0.01* 0.01* 

0.1* 0.3 

180.0 63.7 

0.024 0.025 

24** 

660 

0.01 

7.60 

11.20 

0.05 

0.04 

0.024 

5.0 

0.05* 

0.01* 

4.7 

30.0 

0.048 

r26*** 26 

720 

0.01* 

8.80 

11.50 

0.13 

0.08 

0.001* 

0.1* 

0.05* 

0.01* 

0.1* 

1000 

0.001' 0.046 



-.f~Ir.:l'I lSTFtY D/lTi\ $ITr. I 2 5300 E - 1400 S 

1' /l f1MlETr:P$ 

MElIN ""'G' - - --Sc p t e>mbet: Octobe r 

" oe 15 " " " 19 Low - Hi Qh 

T.I.O.C . '" 
730 660 720 820 720 725 692.38 m - 920 

Nitrite O. l" 

NO, , "" 0 . 02 0.02 0.01 " 0.0l" 0 . 04 0.0l" 0 . 027 0.01 · - 0 . 0 4 

NlI3 5 . 60 
7.9 ' .2 '-' e e. , '-' 7.93 3 . 3 - 13 . 65 

Nit:r:ogen Tit 12.2 13.8 16 9.9 '-' 10.1 8 . B 11 . 36 .., - 16 

rhosphonJ9 T 0 . 14 0.12 0.07 0 . 12 0.13 0 . 12 0.11 0 . 1 0 . 04 - 0 . 14 
, 

Phosphate T I 0.58 0. 4 6 - 0 . 74 

Phospho:r:us 0 0 . 11 0 . 03 0. 0 4 0 .05 0 . 07 0 . 08 0 . 06 0 . 013 - 0.11 

Phenol 0 . 01 0 . 00 1' 0 . 00 1· 0.007 0 . 001 ~ 0.00l" 0. 001 * 0.01 0 . 001· - 0 .09 

Oi l ,0; G:r:ease ' . 0 ' . 5 0.5 0 . 2 1. 3 1. 1 0 . 6 1.98 0.1 · - '-' 

Sulphide 0.05 " 0.05 ' 0.05 · 0.05 * 0 . 05 * 0 . 05 * 0.05* 0 . 06 0 . 05 · - 0 . 11 

Cyanide 0 . 01 " 0 . 01' 0 . 01 * 0 . 0l" 0.01 ' 0.01 * 0 . 01 - 0 . 0l" 

Ilyd:r:oca:r:bon , 0 '< • 0 . 1 ' 0 .' 0.6 20.76 0 . 001 ' - 116 

B . O.D. 6 . 0 

C. O. D. 190 351 452 336 '" 502 56 294 . 62 30 - 1000 

C!!Odrnium 0 . 0 49 0 . 00 ]< 0 . 001" 0 .001 * 0 . 00 1* 0.001 * 0 . 001 · 0 . 011 0.001 * - 0.049 



Y-Q1L!1l'_lQN CONTRQI,. LAB _C~EMEXnLAB~TA) liTO 

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT IDETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 09** 18 24** 26*** 26 

Chromium 
+6 

24101L 0.002 24101L 0.003 0.001 0.022 0.019 0.013 0.007 0.005* 0.013 0.002* 0.002* 0.002* 0.007 ., 

Copper 2930SL 0.001 29306L 0.01 0.021 0.021 0.025 0.032 0.021 0.015 0.002 0.024 

Iron 26302L 0.05 0.1 0.3 0.2 26304L 0.05 0.56 0.59 0.45 0.70 0."49 1.45 0.05 0.66 

Lead 82302L 0.003 82302L 0.002 0.042 0.049 0.10 0.09 0.080 0.068 0.004* 0.142 
I 

Kanganese 25004L 0.008 25004L 0.01 0.20 0.19 0.12 0.14 0.2 0.225 0.27 0.091 

Silver 47303L 0.001 47301L 0.01 0.02 0.005 0.015 0.02 0.015 0.005 0.005 

Zinc 30305L 0.001 30304L 0.01 0.012 0.016 
:/ 

0.048 0.086 0.019 0.067 0.016 0.018 

Vanadium 23301L .0.05 23301L 0.05 0.05 0.04 r.001. 0.001* 0.001* 0.001* 0.001* 0.001* 

Selenium 34102L 0.0002 0.0043 0.003 0.0033 0.0031 0.009 0.0005~ 0.0005* O.OOO~* 

Hercury 80003L 0.0001 0.0001* 0.0001* 0.0001* 0.0004 0.000 0.0006 0.0003 0.0013 0.0002~ 

l\rscnic 33104L 0.0002 0.0002* 0.0002* 0.005 0.017 0.005 0.005* 0.02 0.005* 0.0005* 0.005* 

/ 
Nickel 28302L 0.001 0.004 0.178 0.170 0.156 0.160 0.173 0.187 0.002* 0.195 

I 
l\lurninum 13005L 0.02 0.10 0.06 0.05 0.07 0.09 0.04 0.005* 0.06 

Cobalt 27302L 0.001 0.150 0.140 0.116 0.130 0.15 0.165 5.11 0.145 

Boron 05102L 0.1 1.60 3.18 0.92 0.52 7.08 2.20 4.22 



RANGE 
'" 

. October ::>t..:PL.t::llUJO:::L 

02 08 15 24 28 07 19 Low - High 

Chromium 
+6 0.012 0.003* 0.003* 0.003* 0.003* 0.003* 0.003* 0.0079 0.002* - 0.019 

Copper 0.001 0.003 0.007 0.004 0.014 0.001* 0.012 0.001* - 0.032 
0.023 

Iron 0.40 0.5 0.2 0.3 1.8 2.45 1.1 0.69 0.05 - 2.45 

Lead 0.046 0.008 0.002* 0.002* 0.002* 0.002* 0.002* 0.04 0.002* - 0.142 

Manganese 0.195 0.138 0.164 0.09 0.105 0.122 0.14 0.22 0.09 - 0.225 

Silver 0.015 0.005* 0.005* 0.005 0.005* 0.005* 0.0099 0.005* - 0.02 

Zinc 0.031 0.003 0.003 0.005 0.007 0.006 0.011 0.02 0.003 - 0.086 

Vanadium 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.007 0.001* - 0.05 

Selenium 0.0005* 0.0009 0.0005* 0.0005* 0.0005* 0.0009 0.0005* 0.0019 0.0005* - 0.009 

Mercury 0.0002* 0.0002* 0.0002* 0.0003 0.0007 0.0002* 0.0001* 0.0004 0.0001* - 0.0007 

Arsenic 0.005* 0.005* 0.005* 0.001* 0.009 0.014 0.001* 0.006 0.0002* - 0.02 

Nickel 0.191 0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 0.089 0.002* - 0.195 

Aluminum 0.06 0.12 0.14 0.07 0.44 0.29 0.17 0.12 0.005* - 0.44 

Cobalt 0.165 0.002* 0.007 0.002* 0.002* 0.002* 0.002* 0.079 0.002* - 0.165 

Boron 3.31 2.8 2.35 2.31 1.45 1.62 2.2 2.73 0.52 - 7.08 



-.l'OkI},J~I..QI:L£QN'rBQt_l)i~_ 

PARAMETERS NAQUADAT DETECTION JUNE 
CODE LIMIT 14 28 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 14348 18543 

P.C.B.' s OOOOOL 0.0001 0.0001* 

Carbon T. 0600GL 2.0 886 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

~etals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, ~02 + N03, NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

(Continued) 

_CHEf:iE}LUl.J,~.S_ ... ll\.LTA.LLID...l.-. 

JULY NAQUADAT DETECTION JULY 
08 CODE LIMIT 22 

~9245 

0.0001* 

839 

AUGUST 
28 04 09** 18 24** 26*** 26 

co o 



- 10 -

CIlEMI5TfW D,i-:,i SITE J! 2 ~300 E - 1400 S 

;':. r: ,~' . : ! '~ ~" :"S .-.. ~--~. 
~ f.JINGE 

I 
~~-

:'~~ Octob~X" 

02 00 IS " " 07 19 '". - Hi~ 

Pesticides 

17378 . 7 11\348 - 19'4S 

PCD ' s -0,0001" 

Ca rbon T 662 . S '" - '" 
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SUM}mRY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION \'iATER COLLECTED FROB 

SYNCRUDE I S LEASE 17 AND COMPA'RED TO ANALYSIS 

OF ATHABASCA RIVER \'lATER 

WELL #2 5300E - 1400S 

PARAMETERS NAQUADAT DETECTIO~ DATE OF WELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEAl~S A..~D RANGES RIVER MEANS AND RA."lGES 

SAMPLE L - H AUG. 24/76 L - H 
AUG. 24/76 

Calcium 20103L 0.002 60.0 82.25 34.0 31. 35 
16.0 - 228.0 17.5 - 40.0 

Magnesium 12102L 0.001 180.0 151.89 7.4 6.57 
65.0 - 210.0 4.5 - 10.0 

SodiuIn 11102L 0.5 7250.0 6377.66 6.2 9.29 
4500.0 - 7900.0 5.9 - 36.0 

Potassium 19l02L 0.5 65.0 48.49 1.1 0.91 
36.9 - 65.0 0.4 1.5 

Chlo:::::ide 17203L 0.5 9650.0 8732.86 1.6 6.11 
5250.0 - 10,500.0 1.0 - 51. 0 

Sulphate l6306L 1.0 3.1 9.93 15.2 13.8 
0.05* - 78.0 0.5 - 41.0 

A1kalini ty T 10101L 1.0 3024.0 2910.28 104.0 86.69 
2085.0 - 4368.0 66.8 - 129.0 

pH 10301L 0 7.6 7.46 7.8 7.5 
6.9 - 8.8 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 8.37 0.0 0.0 
0.0 - 134.0 

Bicarbonate 06201L 1.0 3686.3 3532.51 126.8 105.76 
2270.0 - 5324.0 81.4- 158.0 

Hardness T 10603L 0.1 890.9 997.47 115.4 89.1 
336.4 - 1377.0 63.5 - 138.0 

Conductivity 20401L 1.0 )4000.0 28561.11 200.0 185.7 
17100.0 - 40000.0 132.0 - 270.0 

SurIactants 10701L 0.02 0.02* 0.29 0.02* 0.03 
0.02* - 1.88 0.02* - 0.0 

T.O.C. 06001L 1.0 10.0 67.94 19.5 25.82 
10.0 - 348.0 10.5 - 70.0 

T.LO.C. 06051L 1.0 660.0 692.38 24.5 19.44 
538.0 - 820.0 11.0 - 40.0 

Ph;:mol 06532L 0.002 0.024 0.01 0.022 0.005 
0.001* - 0.09 0.001* - 0.022 
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WELL #2 5300E - 1400S (Continued) 

PARAMETERS NAQUADAT DETECTION DATE OF l'ffiLL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAMPlE L - H AUG. 24/76 L - H 
AUG. 24/76 

Oil & Grease 06521L 0.1 5.0 1.98 5.0 0.56 
0.1* - 7.6 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.06 0.05* 0.05* 
0.05* - 0.11 

Cyanide OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T OOOOOL 1.0 4.7 20.76 2.0 0.9 
0.001* - 216.0 0.001* - 2.0 

C.O.D. 08301L 5.0 30.0 294.62 43.0 86.83 
30.0 - 1000.0 'I' 37.0 - 267.0 

Cadmium 48302L 0.001 0.048 0.017 0.001* 0.002 
0.001* - 0.049 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.007 0.0079 0.008 0.004 
0.002* - 0.019 0.002* - 0.018 

Copper 29306L 0.01 0.015 0.012 0.011 0.019 
0.001* - 0.032 0.002 - 0.059 

Iron 26304L 0.05 1.45 0.69 9.8 7.26 
0.05 - 2.45 0.9 - 63.0 

Lead 82302L 0.002 0.068 0.04 0.002 0.0056 
0.002* - 0.142 0.002* - 0.026 

Manganese 253041. 0.01 0.225 0.22 0.32 0.24 
0.09 - 0.225 0.056 - 1. 7 

Silver 47301L 0.01 0.005 0.0099 0.005* 0.005* 
0.005* - 0.02 

Zinc 30304L 0.01 0.067 0.02 0.036 0.053 
0.003 - 0.086 0.014 - 0.069 

Van adiU.!"fL 233011, 0.02 0.001* 0.007 0.003 0.004 
0.001* - 0.05 0.001* - 0.014 

Selenium 34302L 0.00015 0.0005* 0.0019 0.0005 0.0012 
0.0005* - 0.009 0.0005* - 0.0018 

I·lercury 80011L 0.0002 0.0002* 0.0004 0.0002 0.0067 
0.0001* - 0.0007 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.005* 0.006 0.005* 0.0065 
0.0002* - 0.02 0.0025* - 0.02 

Nickel 28302L 0.002 0.187 0.089 0.022 0.014 
0.002* - 0.195 0.002* - 0.08 

A1u.rninum 13302L 0.5 0.04 0.12 2.95 2.1 
0.005* - 0.44 0.43 - 10.6 
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WELL' # 2 5300E - l400S (Continued) 

PARAMETERS NAQUADAT DETECTION 
CODE LIHIT 

Cobalt 27302L 0.002 

Boron 05l05L 0.05 

Carbon T 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

1,1etals as Totals mg/l 

DATE OF lr'iELL PROFILE 
BIOASSAY MEANS AND RANGES 
SAMPLE L - H 
AUG. 24/76 

0.165 0.079 
0.002* - 0.165 

2.2 2.73 
0.52 - 7.08 

862.5 
839.0 - 886.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + N03, NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH uni ts 

* less than 

a~alysis by Chernex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER MEANS AND RANGES 

AUG. 24/76 L - H 

0.006 0.005 
0.002* - 0.043 

0.02 0.2 
0.01 - 1.51 

44.5 
41.0 - 48.0 
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2.4 TEST NO. 18 BIOASSAY DATA, 22 FEBRUARY 1977 

Data presented here incltrle: 

1. cumulative mortality of RainbOW'trout (Salma rdneri);. 

2. graphical detennination of ICSO and MST' s (Li tchfield 

1949); arrl 

3. partial resp:nse detennination of 96 hour ICSO 

(Litchfield arrl Wilcoxon 1949). 



MINE DEPRESSURIZATION WATER SEMI-STATIC REPLACEMENT WELL #2 TEST DATE FEBRUARY 22, 1977 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 5 Readings 2 Readings 2 Readings 

Temperature (OC) 17.33 17 .25 17.21 17.21 15.0 15.75 
15.0 - 19.0 15.0 - 19.0 15.0 - 19.0 15.0 - 19.0 15.0 - 16.5 

Dissolved Oxygen (mg/l) 9.16 8.87 8.86 8.75 7.3 9.1 
7.2 - 10.4 7.8 - 9.9 8.3 - 9.4 7.9 - 9.6 6.7 - 7.9 8.8 9.4 

pH 7.67 7.99 7.93 7.94 7.21 8.04 
7.38 - 7.90 7.31 - 8.56 7.29 - 8.53 7.24 - 8.51 7.18 - 7.23 7.55 - 8.53 

Condueitivity (lls/em) 

I 
159.58 3750 6916.67 10166.67 11500 15500 

150 - 170 3500 - 3900 6500 - 7500 9500 - 11000 15000 - 16000 

Salinity (ppt C1) 
I 

0.0 2.5 4.5 7.0 8.5 10.0 !Xl 
O'l 

Fish Length (em) TaI'AL 6.115 
<I- .50 

Fish Weight (gm) TaI'AL 2.46 
+ .77 -

Loading Density (gm/l) TOTAL .06 

Number Fish/Dilution 10 10 10 10 10 10 

Number Dilutions/Cone 1 1 1 1 1 1 

Volume of Dilutions (l) 40 40 40 40 40 40 

LTSO (Hr. ) 34.2 30.5 0.69 7.1 
(30.67 - 38.13) (0.62 - 0.77) (6.43 - 7.85) 

LC so (Cone by Vol) 20% < LCso < 40% 
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, I 

100\ Concentration Mine Depressurization Water Test KIa We ll '2 S300E - 14005 
MST (Time vs. Morta lity) Test Organism _ Rainbow Tr out (Salmo ~airdneri) 

Test "!-te - Feb . 22.(}7 '" .. '" '" " ." ,., ;; 

; i i' , , ! !i " , , 
,:: , , ;1 , I I:: 

, , , , , , , '" 
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TI ME (Hrs.) 
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eo\ Concentration Mine Depressurization Water Tes t '18 Well '2 5300£ - 1400$ 
MST (Time VB. Mortality) Tes t Organism - Ra inbow Trout (Salmo gairdner i) 

Test Date - Feb. 22/77 
• • • , • • 0 • '" '" .... '" '" 

I! I i :1 'I , 

, " 

, I ii 

i i 

'I '1 
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60\ ConeentratiQn Mine DepresBurization Water Test 

HST (Time VS. Mortality) ;:::"~::"~';:'b ~i"-
~ lS./77 
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'18 Well t2 5300E - 1400$ 
Trout (Sdlmo qairdneri) 
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40\ Concentration Mine Depressurization Wa ter Test ~1 8 Well 12 S300E - 1400S 
MST (Time VB. Mortal i t y) Tes t orlanism - Ral~w ~out (Salmo galrdne ri ) 

Test Qa e - Feb . 2~ I ( ..., ... '" <r> .... CD ~ 0 .. '" '" ... "" 
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!'.IN!: DEPRESSUR,tZATION WATER TEST ue WELL 1:2 5300E - 14005 

TEST ORGANI SM - RAINBOW TROUT (Salmo gair dneri) 

TEST DATE - FEB. 22/77 

PARTI AL RESPONSE DETERMINATION Of' 96-hr. LCso (LlTOlFIELD 6; WILCOXON) 

calculations 

, Concentrations • Mortality , Expected. 
Observea 

20 0 22.1 

40 60 60.0 

60 80 80 . 0 

80 100 89.5 

Number of Concentration plotted _ k E 4 

Average number of fish/concentration • 10 

(Chi)~ .. 0. 46 x 10 .. 4.6 

Corrected Observed minus 
E!!.£!cted 

6.5 15.6 

0 

0 

96.5 7.0 

Degrees of free dom, n .. k - 2 .. :2 

(Chil 2 from Table :2 for n of 2 .. 5.99 4.6 is less t han 5.99, therefore , 

the data are not significantly heterogenous . 

ED .... 57 . 0 

N1 .. 10 

, , 

s 2.7?;{0 = S "'xponent 

S 2.77/ 3 .16 0.876 
5 

1.45 from Nomoqraph :2 

96 hr . Leso wi t h 95\ Confidence Limits .. 37.5 (25 . 9 - 54.4) 

EDlG" 25 . 0 

(Chi) 2 (N01l:lO-

sraeh U ) 

0. 40 

0 

0 

0.06 

0.46 
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2.5 CliEMISTRY DATA (FEBRUARY 1977) 

Data presented here inclu:le st:nmary of chemistry analysis 

of mine depre ssurization water collected fran Syncrude' s lease 17 

and canpared to analysis of City of Edmonton treated water. 



MINE DEPRES~URI~ATIQ~WA~~~ 

96 hr. LCso = 20 <LCso< 40 (Sprague) CHEMISTRY DATA SITE #2 

M.S.T. := Cone. 100% 7.1 (6.43 - 7.85) 
5300E 1400S 

M.S.T. (hrs.) 80% 0.69 (0.62 - 0.77) 

60% 30.5 

40 = 34.2 (30.67 - 38.13) 

II'QLLUTION CONT!!OL LAB 

PARAMETERS NAQUADAT DETECTION RANGES 
CODE LIMIT Feb. 9 Feb. 22** MEAN Low - High 

Ca1citun 20105L 2.0 67.0 72.0 69.5 67.0 72.0 

Magnesium 12102L 1.0 85.0 77.0 81.5 77.0 85.0 ID 

Sodium 11102L 0.1 4571.0 5200.0 4885.5 
0"1 

4571.0 5200.0 

Potassium 19102L 0.1 33.8 31.5 32.65 31.5 33.8 

Chloride 17203L 1.0 6000.0 6714.0 6357.0 6000.0 - 6714.0 

Sulphate 16306L 10.0 23.0 10.0* 16.5 10.0* - 23.0 

Alkalinity 10101L 5.0 3181.0 3151.0 3166.0 3151.0 - 3181.0 

pH 10301L 0.0 7.5 7.2 7.35 7.2 - 7.5 

Bicarbonate 06201L 5.0 3877.0 3841.0 3859.0 3841.0 3877.0 

Hardness T 10604L 5.0 519.0 496.0 507.5 496.0 - 519.0 

Fluroide 09107L 0.05 0.67 0.77 0.72 0.67 - 0.77 

Silica 14102L 0.5 5.4 5.3 5.35 5.3 5.4 

Conductivity 02041L 0.2 20500.0 20000.00 20250.0 20000.0 - 20500.0 

Odor 02001L 0.0 1.0 1.0 1.0 



SITE #2 

POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION ~S 977 RANGES 
CODE LIMIT Feb. 9 Feb. 22** MEAN Low - High 

Color 02011L 1.0 100 100 100 -
Color T2 02011L 1.0 99 100 99.5 99 - 100 

Color T3 02011L 1.0 98 100 99.0 98 - 100 

Tanin & Lignin 06551L 0.1 0.5 0.3 0.4 0.3 - 00.5 

T.R. 10471L 10.0 12644. 15566. 14105. 12644. - 15566. 

T.F.R. 10571L 10.0 12400. 12348. 12374. 12348. - 12400. 

T.F.R.F. -
T.N.F.R. -
T.N.F.R.F. -
Turbidity 02073L 0.0 4.0 2.0 3.0 2.0 - 4.0 

Surfactants 10701L 0.05 1.56 1.60 1.58 1.56 - 1.60 

Humic Acids -
T.O.C. 06001L 2.0 7.0 7.0 -
T.LO.C. 06051L 2.0 308.0 308.0 -
Nitrite 07205L 0.1 0.1* 0.1* 0.1* -
N02 & N03 07105L 0.1 0.1* 0.5 0.3 0.1* - 0.5 

NH3 07555L 0.05 8.88 7.84 8.36 7.84 - 8.88 

Nitrogen Tk 07003L 0.05 17.25 8.04 12.65 8.04 - 17.25 

Phosphorus T 15001L 0.05 0.12 0.25 0.19 0.12 - 0.25 

Phosphate T 15407L -
Phosphorus 0 15256L -
Phenol 06532L 0.001 0.013 0.064 0.039 0.013 - 0.064 



SITE #2 

~UTI_91:1 CON'l:'RQ1~IL 

PARAMETERS NAQUADAT DETECTION SAMP~_Q.'~'~T~S~11.. RANGES 
CODE LIHIT Feb. 9 Feb. 22** MEAN Low - High 

Oil & Grease 06521L 1.0 9.2 4.6 6.9 4.6 9.2 

Sulphide 06101L 0.02 0.02* 0.02* 0.02* 

Cyanide 06601L 0.002 0.03 0.03 

Hydrocarbon T 06500L 0.001 

B.O.D. 08201L 0.01 1.3 1.3 

C.O.D. 08301L 5.0 79.2 232.2 155.7 79.2 - 232.2 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.001* 0.001* 0.001* 
\0 
00 

Iron 26302L 0.05 0.42 0.25 0.34 0.25 0.42 

Lead 82302L 0.003 0.003* 0.003* 0.003* 

Manganese 25004L 0.008 0.194 0.178 0.186 0.178 0.194 

Silver 47303L 0.001 0.001* 0.001* 0.001* 

Zinc 30305L 0.001 0.014 0.002 0.008 0.002 0.014 

Vanadium 23301L 0.05 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury 80003L 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 0.0002* 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 

Aluminum 13005L 0.02 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 05102L 0.1 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION _~~PL'I:': DATES 1977 
CODE LIMIT Feb. 9 Feb. 22** 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 12690. 13998. 

P.C.B.'s OOOOOL 0.0001 

Carbon T. 06006L 2.0 315.0 
----- ---- '-----~--------------

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz & N0 3 , NH3 expressed as N 

Phosphorus T expressed as PO~ 

Phosphorus 0 expressed as P 

pH in pH units 

'I\- less than 

** sample taken for bioassay 

SITE #2 

RANGES 
MEAN Low - High 

13344. 12690. - 13998. 

315.0 
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SUMMARY OF CHEMISTRY ANALYSIS 

OF MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

WELL #2 5300E - 1400S 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE TREATED ~REATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB.22/7~ L - H FEB.22/7E L - H 

Calcium 20105L 2.0 72.0 69.5 23.0 22.5 
67.0 - 72.0 22.0 - 23.0 

Magnesium 12102L 1.0 77.0 81.0 9.0 10.5 
77.0 - 85.0 9.0 - 12.0 

Sodium 11103L 0.1 5200.0 4885.5 237.0 65.0 
14571.0 - 5200.0 4.0 - 237.0 

Potassium 19103L 0.1 31.5 32.65 4.5 1. 75 
31.5 - 33.8 0.8 - 4.5 

Chloride 17203L 1.0 6714.0 6357.0 7.0 2.8 
~OOO.O - 6714.0 0.1* - 7.0 

Sulphate 16306L 10.0 10.0* 16.5 505.0 164.25 
10.0* - 23.0 46.0 - 505.0 

A1kalini ty T 10101L 5.0 3151.0 3166.0 60.0 56.25 
3151. 0 3181. 0 46.0 - 66.0 

pH 10301L 0 7.2 7.35 8.3 8.18 
7.2 7.5 8.1 - 8.3 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 3841. 0 3859.0 73.0 68.25 
3841. 0 - 3877.0 56.0 - 80.0 

Hardness T 10604L 5.0 496.0 507.5 96.0 100.5 
496.0 519.0 96.0 - 108.0 

Conductivity 02041L 0 20000 20250 260 217 
20000 - 20500 188 - 260 

Surfactants 10701L 0.05 1.60 1.58 0.005* 0.07 
1.56 - 1.60 0.005* - 0.13 

T.O.C. 06001L 2.0 7.0 

T.I.O.C. 06051L 2.0 308.0 

Phenol 06532L 0.001 0.064 0.039 0.001* 0.001* 
0.013 - 0.064 
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WELL #2 5300B - 1400S (Continued) 

PARAMETERS rAQUADAT DETECTION DATE OF WELL PROFILE TREATED TREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB.22/77 L - H FEB. 22/77 L - H 

Oil & Grease 06521L 0.02 4.6 6.9 2.1 
4.6 - 9.2 

Sulphide 16101L 0.02 0.02* 0.02* 

Cyanide 06601L 0.002 0.03 

Hydrocarbon T 06500L 0.001 

C.O.D. 08301L 5.0 232.2 155.7 6.4 5.47 
79.2 - 232.2 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.001* 0.001* 0.001* 0.001* 

Iron I 26302L 0.05 0.25 0.34 0.80 0.27 

i 0.25 - 0.42 0.06 - 0.80 

Lead G2302L 0.003 0.003* 0.003* 0.003* 0.003* 

Manganese 25304L 0.008 0.178 0.186 0.008* 0.008* 
b.178 - 0.194 

Silver 47303L 0.001 0.001* 0.001* 

Zinc 130305L 0.001 0.002 0.008 0.002 0.005 
b.002 - 0.014 0.002 - 0.007 

Vanadium o4303L 0.01 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury 800llL 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 0.001* 

Aluminum 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 0.001* 

Boron 

Carbon T. 06006L 2.0 315. 
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WELL #2 5300E - l400S (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + NOa, NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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3. SUMMARY CF SAMPLJl\X; AND TESTThG CF WELL NO.3 

4800 E - 14600 S 



Date of Bioassays: A. 

Type of Bioassays: A. 

Type of Fish: A. 

Dilution Water: A. 

104 

Well No.3 
4800E - 14600S 

(1 ) August 28, 
(2) August 31, 

(1 ) 96 hr. Semi 
(2) 96 hr. Semi 

(1 ) Trout Perch 
(2) Trout Perch 

1976 (Terminated after 48 hours) 
1976 

Static Replacement 
Static Replacement 

(Percopsis omiscomaycus) 

(Percopsis omiscomaycus) 

(1 ) Athabasca River Water 
(2) Athabasca River Water 

Mean Survival Times: A. (1) N/A 
(2) 100% = 2.0 

80% = 1.74 
60% = 2.69 (1.51 - 4.79) 
40% = 70.0 

96 hr. LC50 (%}: = 40.05 (Sprague) 
= 31.3 (23.0 - 39.6) (Reed & Muench) 
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3.1 TEST NO. 5 BI~SAY D~A, 28 AUGUST 1976 

Data presented here include cumulative mortality of 

Trout-perch (Percopsis omiscomayais). 



TEST # 5 MINE DEPRESSU:R.IZ~_TION WATER SEMI-STATIC REPLACEMENT OF WELL # 3 TEST DATE August 28/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 2 Readings 2 readings 2 readings 
-

Temperature (oC) 13.6 + .64 13.6 + .64 13.6 + .64 12.5 12.2 12.0 - - -
Range (12.0-13.0) Range (12.0-12.5) No Range 

Dissolved Oxygen (mg/1) 9.9 + .05 10.0 + .05 9.8 + .07 10.1 10.0 10.0 
- - -

Range (10.0-10.2 Range (9.9-10.2) No Range 

pH 8.21 + .02 8.85 + .13 8.61 + .09 9.03 9.01 8.56 
- - -

No Range Range (8.98-9.03 ) Range (8.56-8.57) 

Conductivity (lls/em) 201 5929 > 10,000 > 10,000 > 10,000 > 10,000 

Fish Length (em.) 5.79 + .59 
-

Fish Weight (gm.) 2.44 + .75 -

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/Cone. 2 2 2 2 2 2 

Volume of Dilutions (1. ) 20 20 20 20 20 20 

LT50 (hrs. ) 
----_._- --- ---._._._-_._-- --_. __ .. - .- -- .~.-, .. -.- ----.-.----~--- .----- .. ---- --------------- ._--_.- ----- -------~ 

LC
50 

(Conc. by Vol. ) TERMINATED 

,.~--------.----------.-, ---.~-----.------ -.. ----_ ... - ~._ ,._,_, • __ h __ ,-,- "~ --------- -_.- ~-- ---.--.-- --.. -.-. ----_._--_. __ ._. __ ._------ ---



CUMULATIVE MORTALITY OF TROUT PERCH (Pemapai a ami acomaljcua) 

Concentration 
Time (Hours) 

Mine Depressuri Total % 

zation Water Mortalit y 
(% by voltune) 0.0 0.25 0.50 1.00 2.00 3.00 4.00 5.75 8.00 12.00 14.58 24.00 36.00 48.00 (48 hrs) 

Control 
N :: 10 0 0 0 0 0 0 0 0 0 1 1 2 2 3 

% mortality 0 0 0 0 0 0 0 0 0 10 10 20 20 30 30 

20 
N - 10 0 a 0 0 0 0 0 0 0 1 1 1 1 1 1 

% mortality 0 0 0 0 0 0 0 a a 10 10 10 10 10 10 

40 
N = 10 0 0 0 0 0 0 0 0 0 0 1 3 3 3 

% mortality 0 0 0 0 0 0 0 0 0 0 10 30 30 30 30 

60 
N 10 0 0 0 1 2 2 5 10 

% mortality 0 0 0 10 20 20 50 100 100 

80 
N = 10 0 0 0 0 8 9 10 

% mortality 0 0 0 0 80 90 100 100 

100 
N :: 10 0 0 0 0 8 10 

% mortality 0 0 0 0 80 100 100 

Test #5 is not significant due to large mortality in Control, therefore terminated after 48 hours. 
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3.2 TEST NO. 6 BIOASSAY DATA 30 AUGUST 1976 

Data presented here include: 

1. cumulative I'OC)rtality of Trout-:p=rch (Percopsis 

omiscomaycus) ; 

2. graphical determination of leSO and MST' s (Litchfield 

1949); and 

3. lethal concentration determination (Vbolf 1968). 



TEST # 6 TEST DATE AUGUST 30/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 readings 5 readings 5 readings 2 readings 2 readings 2 readings 

, 
Temperature (oC) 14.7 + .17 14.7 + .17 14.7 + 17 14.5 14.5 14.5 - -

No Range No Range No Range 

Dissolved Oxygen (mg/1) 9.8 + .09 9.8 + .08 9.6 + .12 10.1 10.2 10.2 
-

Range (10.0-10.2) Range (10.1-10.4) No Range 

pH 8.11 +.00 8.61 + .24 8.48 + .18 8.58 8.83 8.40 
- -

Range (8.56-8.61) Range (8.77-8.89) Range (8.31-8.50) 

Conductivity (jJs/cm) 162 6017 > 10,000 > 10,000 > 10,000 > 10,000 

Fish Length (em.) 5.9 + .32 
I 

Fish Weight (gm. ) 2.0 + .39 -

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/Cone. 2 2 2 2 2 2 

Volume of Dilutions (1) 20 20 20 20 20 20 

50 
70.0 2.69 (1.51-4.79) 1. 74 2.0 

LC
50 

40.05% 



CUMULATIVE MORTALITY OF TROUT PERCH (Peraoeeie omieoomay"cua) 

TEST #6 - WELL 3 

Concentration 
Mine Depressurization TIME (Rrs. J Total , 
Water mortality 
(% volume) 0.0 0.25 0.50 0.83 1.00 1.66 1.73 1. 76 1.90 i.91 2.03 ~.06 j.75 3.~1 4~OO El. ,ga.OOT2~'00 18.0024.00 36.00 48.00 60.00 72.00 84.00 96.00 (96 hrs.) 

Control 
N = 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 o \ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20 

N '" 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10 10 10 10 

40 
1= 
0 

N = 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 3 ' 4 6 7 8 
% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10 10 30 40 60 70 80 80 

60 
N =: 10 0 0 0 0 0 1 1 1 2 2 2 2 6 6 6 8 10 

% mortality 0 0 0 0 0 10 10 10 20 20 20 20 60 60 60 80 100 100 

80 
N :::: 10 0 0 0 0 0 5 5 5 5 5 5 5 8 9 9 10 

% mortality 0 0 0 0 0 50 50 50 50 50 50 50 80 90 90 100 100 

100 
N = 10 0 0 0 1 1 1 2 3 3 5 6 7 10 

% mortality 0 0 0 10 10 10 20 30 30 50 60 70 100 100 
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Time (HOUrIS) 

" " • • • " • • " " • • • • " • • 
I I I I I Ii' " I ; "fit I , ,'i [$ , d ' 

;ffiH' 
, 'i ' 

, 
" , ' " ~ . , I' " , [" ,. - " , " , 

I I 'clF! " 

I I I I 

';##. 
, ~ 

I , I , , " , , , , , , , 
; , , 

" " " ! ' ' 
" 

, , ' , , , , , , , , 

I ' , 

I : I i I " I II I I I I i I' 
, 

I i , I I ' I , 
I , , I 

, 
I , I " , I I , I 

I I I I I' " , , , , 
, , 

~ ~ ._ " " ' , 
, , . . 

, , , 
, , ' 

, 

'I , 
" I 

I 

, , , , 
I 

- " • • • 

, 
, , 

• " • • 

" I i I " 

" , 

;, ' 

..r..iq-,ijytiITffi 
~ 

ii i 
ii' I 

• 

c -



113 

• '" a> .... CD ~ 

, 
, 'I: II 

" 
" • 

• 
, 

• • , • < 
o 



• 
• 

• 
• 

• 
• • • • 

• 

11. 
Time (Hours) 

• 

• 

" '" ... .... ~ '" (5 



115 

Time (Hours) 

., , 

• 

, , 
iii 

• 

• 



116 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 3 

(4800E - 14,600S) 

2 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 47 47 0 

20 10 0 10 0 37 37 0 

40 10 0 10 0 27 27 0 

60 10 2 8 2 17 19 10.5 

80 10 5 5 7 9 16 . 43.8 

100 10 6 4 13 4 17 76.4 

LCso 83.8 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 3 

(4800E - 14,600S) 

12 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 29 29 0 

20 10 0 10 0 19 19 0 

40 10 1 9 1 9 10 10 

60 10 10 0 11 0 11 100 

80 10 10 0 21 0 21 100 

100 10 10 0 31 0 31 100 

LC so 48.9 : 8.1 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 3 

(4800E - 14,6008) 

24 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 29 29 0 

20 10 0 10 0 19 19 0 

40 10 1 9 1 9 10 10 

60 10 10 0 11 0 11 100 

80 10 10 0 21 0 21 100 

100 10 10 0 31 0 31 100 

LCso 48.9 !. 8.1 

LETHAL CONCENTRATION flETEFlHNATION 

WELL NO. 3 

(4800E - 14,6008) 

48 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 26 26 0 

20 10 1 9 1 16 17 5.9 

40 10 3 7 4 7 11 36.4 

60 10 10 0 14 0 14 100 

80 10 10 0 24 0 24 100 

100 10 10 0 34 0 34 100 

Leso 44.3 !. 10.1 
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LETHAL CONCENTRATION DETER"1INATION 

WELL NO.3 

(4800E - 14,600S) 

72 Hrs. 
Accumulated CUmulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 a a a 25 25 a 

20 10 1 9 1 15 16 63 

40 10 4 6 5 6 11 45.5 

60 10 10 a 15 a 15 100 

80 10 10 a 25 a 25 100 

100 10 10 a 35 a 35 100 

Leso 41.7 ~ 10.4 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 3 

(4800E - 14,600S) 

96 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 a 10 a 21 21 a 

20 10 1 9 1 11 12 8.3 

40 10 8 2 9 2 11 81.8 

60 10 10 a 19 a 19 100 

80 10 10 a 29 a 29 100 

100 10 10 _ a 39 a 39 100 

LCso 31.3 ~ 8.3 
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3.3 CHEMISTRY DATA (JUNE TO c:crOBER i976) 

Data presented here include s1.ll'tl1'arY of chemistry analysis 

of mine depressurization water collected fran Syncrude' s Lease 17 

and canpared to analysis of Athabasca River water. 



96 hr. LCso = 40.05 

l-1.S.T. (hrs.) 100\ - 2.0 

80\ 1. 74 

60% 2.69 (1.51 - 4.79 

40\ 70.0 

POLLUTION CONTROL LAB SAMPLE DATES 

PARAMETERS NAQUADAT DETECTIOt- JUNE 
CODE LIMIT I 14 28 

Calcium 20105L 2.0 63 1.0* 

Magnesium 12102L 1.0 154 188 

Sodium 11102L 0.1 15781 5625 

Potassium 19102L 0.1 45.4 58.7 

Chloride 17203L 1.0 f.l958 0877 

Sulphate 16306L 10.0 33 59 

A1kalini ty T 10101L 5.0 p96 2526 

pH 103D1L 0.0 7.3 8.7 

Carbonate D6301L 5.0 38 

Bicarbonate 06201L 5.0 P408 3003 

Hardness T 10604L 5.0 789 595 

Fluoride 09107L 0.05 0.7~ 0.75 

* less than 

1976 

JULY 
08 

160 

220 

5982 

37.6 

8415 

26 

2773 

7.5 

3381 

0.72 

SYNCRUDE LEASE 17 

CHEMI~JRY DATA SITE #3 4800E - 14600S 

CHEMEX LABS (ALTA) LTD. 

NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 22 28 04 18 26*** 27 30** 

20103L 0.002 100 11.0 95.0 46.0 40 72.0 73.0 

12102L 0.001 140 160 140 150 142.6 142 142 

11102L 0.5 6000 6500 5900 6500 6100 6500 6500 

19102L 0.5 50 
I 

41 41 46 50 58 57 

17203L 0.5 9217 8000 8750 8800 7800 8750 8750 

16306L 1.0 0.3 0.2 21.0 1.9 35 0.6 1.1 

10101L 1.0 1990 4356 2660 2620 2807 2776 2714 

10301L 0.0 7.2 7.1 7.7 7.8 7.1 7.2 7.5 

06301L 1.0 0.0 0.0 0.0 0.0 0 0.0 0.0 

06201L 1.0 2425.8 5310 3242.5 3193.8 3421. 7 3383.9 3308.4 

10603L 1.0 826.1 686.2 813.6 732.4 687 764.4 766.9 

09105L 0.1 0.61 0.58 0.52 0.72 - 0.63 0.75 



PARAHETERS 

September 

02 08 15 24 28 

Calcium 83.0 42.5 35.5 52 85 

Magnesium 144 119 108 128 130 

Sodium 6500 6250 5750 5925 5875 

Potassium 56 42 40 61 64 

Chloride 8750 8750 7600 8200 8750 

Sulphate 0.6 1.2 0.5 1.4 0.5 

Alkalinity T 2742 2724 2728 2650 2675 

I 

pH 1.3 7.5 7.9 7.8 7.9 

Carbonate 0.0 0 0 0 0 

Bicarbonate 3342.5 3320.6 3325.4 3230.4 3260.8 

Hardness T 800.1 596 533.3 656.8 747.5 

Fluoride 0.63 0.74 0.71 0.59 0.57 

I 

MAN E 
October 

07 19 

100 28 63.94 

129 135 145.39 

6000 6250 6114 

62 55 50.86 

7950 8500 8541 

5 0.5 11.05 

2675 2700 2759.53 

7.6 7.7 7.58 

0 0 2.53 

3260.8 3291.3 3359.41 

780.8 625.7 712.53 

0.77 0.74 0.67 

G RAN E 

Low -

1.0* -
108 -

5625 -
37.6 -

7600 -

0.2 -
1990 -

7.1 -
0.0 -

2425.8 -

533.3 -

0.52 -

High 

160 

220 

6500 

64 

9958 

59 

4356 

8.7 

38 

5310 

826.1 

0.77 

...... 
N 
N 



CHEMISTRY DATA SITE #3 4800E - 14600S 

POLLUTION CONTROL LAB SAMPLE DATES 1976 CHEHEX LABS (ALTA) LTD. 
-c-----

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 18 26*** 27 30** 

Silica 14102L 0.5 14101L 0.02 5.4 4.2 2.8 3.6 16 3.2 2.8 

Conductivity 02041L 0.2 ~4900 25800 25500 02041L 1.0 30000 45000 25000 23000 24300 30000 30000 

Odor 02001L 0.0 100 10 02001L 1.0 8 16 8 8 16 16 

Color 02011L 1.0 98 98 97 02011L 1.0 5* 5* 5* 5* 5* 5* 

Color T2 02011L 1.0 99 99 98 

Color T3 02011L 1.0 97 97 96 ...... 
tv 
W 

Tanin & Lignin 06551L 0.1 0.2 0.3 0.3 06551L 0.1 2.0 1.60 1.30 1.25 0.40 0.80 

T.R. 10471L 10.0 ~6250 16064 5840 

T.F.R. 10571L 10.0 14612 ~5386 10451L 1.0 15880 16660 15524 15780 16410 16350 

T.F.R.F. 10551L 1.0 15820 15780 15468 15756 15840 15920 

T.N.F.R. 10401L 1.0 9.2 28.4 46.0 45.6 98 24.8 

T.N.F.R.F. 10510L 1.0 4.8 24.0 39.6 23.7 93 20.8 

Turbidity 02073L 0.0 8 7 02073L 0.0 18.0 6.5 56.7 20.0 51.0 13.0 

Surfactants 10701L 0.05 1. 2E 1.20 1.36 10701L 0.02 O.OE 0.02'11 0.02* 0.02* 0.02* 0.03 

Humic Acids OOOOOL 2.0 2.0'11 2.0* 1.0* 1.0* 1.0* 1. 0* 

T.O.C. 06001L 2.0 223 181 291 06001L 1.0 20 10 40 30 310 60 

* less than 



PAF-AMETERS CHEMISTRY DATA SITE #3 4800 E - 14600S 
~ ---~ --,----.------.---~--

-'- October 
MEAN RANGE 

Se£tember -- --

02 08 15 24 28 07 19 Low - High 

silica 3.4 3.3 3 3.6 3.1 3.3 2.7 4.32 2.7 - 16 

Conductivity 30000 33000 30000 27000 27000 26500 25800 ?8988.24 24300 - 45000 

Odor 32 8 8 4 4 2 8 16.53 2 - 100 

Color 5* 5* 5* 5* 5* 5* 5* 22.38 5* - 98 

Color T 98.67 98 - 99 

Color T3 96.67 96 - 97 

Tanin & Lignin 1.15 0.6 0.55 1.1 0.2 1 0.35 0.82 0.2 - 2.0 
~ 

TR 6084.67 15840 - 16250 

TFR 16380 16260 15000 16240 16275 16405 14645 5853.8 14612 - 16660 

TFRF 15840 15480 14640 15655 15830 15825 14195 5542.23 14195 - 15920 

TNFR 36 6 97.2 11. 2 20.8 16 19.2 35.26 6 - 98 

TNFRF 26 5.6 90.4 4.4 13.2 9.2 10.R 28.12 4.4 - 93 

Turbidity 28.0 23.13 6.5 - 56.7 

Surfactants 0.02* 0.02* 0.02* 0.02* 0.02* 0.02* 0.02 0.26 0.02* - 1. 36 

Humic Acids 1.0* 1.0* 1.0* 1.0* 1.0* 1.0* 1.0* 1.16* 

TOC 1.0* 80 50 30 10* 10* 50 87.25 1.0* - 310 



POLLUTION CONTROL LAB SAMPLE DATES 1976 I~ LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTIOl\ JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 19 26*** 27 30** 

T.LO.C. 06051L 2.0 308 569 523 06501L 0.5 740 780 660 690 410 700 

Nitrite 07205L 0.1 0.1* 0.1* 

N0 2 + N0 3 07105L 0.1 0.1 0.096 0.1* 07110L 0.01 0.07 0.01 0.11 0.09 0.02 0.03 

NH3 07555L 0.05 10.06 11.06 07506L 0.005 7.8 5.90 4.80 3.30 6.60 4.20 

Nitrogen Tk 07003L 0.05 
1

12
.
10 12.17 10 07013L 0.3 18.3 6.62 5.30 6.60 12.0 11.5 

Phosp1ate T 15407L -
Phosphorus T 15001L 0.05 0.068 15406L 0.003 0.10 0.115 0.13 0.16 0.17 0.14 

Phosphorus 0 15256L 15256L 0.003 0.02: 0.01 0.13 0.13 0.03 0.04 

Phenol 06532L 0.001 06532L 0.002 0.00] 0.001* 0.001* 0.009 0.001* 0.00 9 

Oil & Grease 06521L 1.0 6.1 4.7 06521L 0.1 0.9 1.3 0.1* 0.3 3.0 3.0 

Sulphide 06101L 0.02 0.02* 16101L 0.05 0.05" 0.06 0.05* 0.05* 0.05* 0.05 * 
Cyanide 06601L 0.002 0.01* 0.01* 0.01* OOOOOL 0.1 0.0l'" 0.01* 0.01* 0.01* 0.01* 0.01 * 
Hydrocarbon T 06500L 0.001 0.001* 0.001* 0.36 OOOOOL 10. 324 13.2 0.1* 0.7 1.5 5.7 

B.O.D. 08201L 0.01 2.0 

C.O.D. 08301L 5.0 13.3 133.4 72.7 08301L 5.0 51.6 1282 85.8 164 10.0 144.0 

* less than 



PAPAMETERS CHEMISTRY D __ A .. __ T.A ____ S_I __ T_E ____ 3 __ 4_8_0_0 __ E __ -__ 1_4_6_0_0 __ S 

.• t. 
MEAN RANGE ,.. ,,... October ----September 

02 08 15 24 28 07 19 Low - High 

TIOC 680 680 730 660 720 720 450 626.25 308 - 780 

Nitrite 0.1* 

0.05 0.42 0.01 0.02 0.01* 0.02 0.01 0.073 0.01* - 0.42 

5.60 5.7 5.5 11 10.8 11.2 10.1 7.6 3.3 - 11.2 

Nitrogen Tk 8.90 16 13.8 13.8 19.1 14.7 12 12.06 5.3 - 19.1 

Phosphorus T 0.16 0.11 0.12 0.1 0.25 0.25 0.35 0.16 0.068 - 0.35 

Phosphate T I 

Phosphorus 0 0.08 : 0.03 0.02 0.02 0.19 0.04 0.05 0.06 0.01 - 0.19 

Phenol 0.02 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.004 0.001*- 0.02 

oil & Grease 2.5 2.5' 3 1.1 1 1 0.8 2.08 0.1* - 6.1 

Sulphide 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 0.048 0.02* - 0.06 

Cyanide 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 2.3 0.7 0.3 0.3 0.1* 24.24 0.001*- 324 

BOD 2.0 

COD 90.0 418 80 121 840 136 338 254.99 10 - 1202 



POLLUTION \...1J1'l.l ~VL LAB SAMPLE DATES 1976 iCHEMEX LABS (ALTA) LTD. 

PARAMETEFS NAQUADAT I DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE . LIMIT 14 28 80 CODE LIMIT n 28 04 18 26*** 27 30** 

Cadmium 48302L 0.001 0.021 0.002* 48302L 0.001 0.02 0.021 0.02 0.019 0.001* 0.045 0.053 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 24101L 0.003 0.007 0.036 0.02 0.004 0.015 0.009 0.016 

Copper 29305L 0.001 29306L 0.01 0.026 0.018 0.026 0.025 0.003 0.015 0.027 

Iron 26302L 0.05 0.9 0.7 1.8 26304L 0.05 1.10 0.92 1.05 

I 
1.10 0.04 2.0 1.0 

Lead 82302L 0.003 82302L 0.002 0.039 0.033 0.096 0.068 0.004* 0.054 0.068 

Manganese 25004L 0.008 25004L 0.01 0.19 1.20 0.11 0.185 0.2 0.205 0.175 

Silver 47303L 0.001 47301L 0.01 0.01 0.015 0.005* 0.015 - 0.01 0.015 

Zinc 30305L 0.001 30304L 0.01 0.007 0.007 0.059 0.028 0.006 0.044 0.044 

Vanadium 23310L 0.05 23301L 0.05 0.05 0.02 0.001* 0.002 0.001* 0.001 0.003 

Selenium 34102L 0.0002 0.0035 0.002* 0.0037 0.002* 0.0005* 0.0005 0.0008 

Mercury 80003L 0.0001 0.0001* 0.0001* 0.0001* 0.0004 0.0016 0.0007 0.0016 - 0.0008 0.0006 

Arsenic 33104L 0.0002 0.0002:A 0.0005* 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 0.007 

Nickel 13005L 0.02 0.004 0.152 0.32 0.134 0.14 0.002 0.169 0.145 

Cobalt 27302L 0.001 0.15 0.17 0.06 0.2 0.005* 0.59 0.14 

* less than 



PAFNmTERS 

September ,.. .,... -,- HEAN RANGE 
VCLODI::!,L 

02 08 15 24 28 07 19 Low - High 

cadmium 0.043 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.016 0.001* - 0.053 

Chromium +6 
0.005 0.003* 0.003* 0.003* 0.003* 0.003* 0.003* 0.008 0.002* - 0.036 

Copper O.Oll 0.03 0.003 0.012 0.013 0.014 O.Oll 0.016 0.003 - 0.03 

Iron 0.9 0.74 3.65 0.78 1.02 0.98 0.85 1.15 0.04 - 3.65 

Lead 0.106 0.023 0.002* 0.002* 0.003 0.005 0.006 0.036 0.002* - 0.106 

Manganese 0.17 0.152 0.175 0.l3 0.141 0.14 0.18 0.24 0.11 - 1.2 

Silver 0.015 0.03 0.01 0.005* 0.01 0.005* 0.02 0.005* - 0.03 

Zinc 0.031 0.039 0.007 0.015 0.003 0.028 0.019 0.02 0.003 - 0.059 

Vanadium 0.001* 0.001* 0.001* 0.001* 0.001* 0.001 0.001* 0.006 0.001* - 0.05 

Selenium 0.0005* 0.0005* 
i 

0.0008 0.002 0.0005* 0.0018 0.0005* 0.0014 0.0005* - 0.0037 

Mercury 0.0002* 0.0002 0.004 0.0002 0.0003 0.0002* 0.0003 0.0003 0.0001* - 0.004 

Arsenic 0.005* 0.005* 0.005* 0.004 0.004 0.014 0.007 0.0047 0.0002* - 0.014 

Nickel 0.173 0.002* 0.002* 0.002* 0.002* 0.002* 0.004 0.084 0.002* - 0.32 

Aluminum 0.1 0.14 0.54 0.07 0.l3 0.05 0.17 0.18 0.005* - 0.059 

Cobalt 0.125 0.002* 0.002* 0.002* 0.004 0.002* 0.002* 0.063 0.002* - 0.13 



POLLUTION CONTROL LAB SAMPLE DATES 1976 CJ:lli~~~Il.... 

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 22 28 04 18 26*** 27 30** 

Boron 05l02L 0.1 0.80 0.95 2.08 3.94 4.95 2.63 2.54 

Pesticides OOOOOL -

T.D.S. 00205L 0.0 7712 15481 ~6504 15869.72 

P.C.B.'s OOOOOL 0.0001 O. O.OOOli 

Carbon T 06006L 2.0 531 750 I 814 

Conductivity in microsiemens/crn 

Turbidity in J.T.U. 

Metals as Totals mg/~ 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 



DATA SITE # 3 4800 E -

SeEtember 
,., , 

L'Cl-v,Ut:,L 

02 03 I 15 24 28 07 19 

Boron 
1.63 

1.83 I 2.9 2.97 2 22 1.07 3.21 

Pesticides 

TDS 

PCB's 

Carbon T. 

*** sample analysed by M. Korchinski, Water Quality Branch, Western Reqion 

MEAN 

Lm., 

2.41 0.8 

16391.55 15481 

0.0001* 

698.33 531 

-

-

-

-

HiC'~ 

4.95 

17712 

814 

I-' 
LV 
o 

Ie) 
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I 

SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FRO!1 

SYNCRUDE' S LEASE 17 AND COMPARED TO ANALYSIS 

OF ATHABASCA RIVER \vATER 

WELL #3 4800E - 14600S 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE r ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGE~ RIVER MEANS AND RANGES 

SAMPLE L - H AUG. 30/76 L - H 
AUG.30/76 

Calcium 20103L 0.002 73.0 63.94 21.0 31.35 
1.0* - 160.0 17.5 - 40.0 

"-
Magnesium 12102L 0.001 142.0 145.39 5.7 6.57 

108.0 - 220.0 4.5 - 10.0 

Sodium 11102L 0.5 6500.0 6114.0 7.4 9.29 
5625.0 - 6500.0 5.9 36.0 

Potassium 19102L 0.5 57.0 50.86 1.5 0.91 
37.6 - 64.0 0.4 - 1.5 

Chloride 17203L 0.5 8750.0 8541.0 1.4 6.11 
7600.0 - 9958.0 1.0 - 51.0 

Sulphate 16306L 1.0 1.1 11.05 11.0 13.8 
0.2 - 59.0 0.5 - 41. 0 

Alkalinity T 10101L 1.0 
2714.0 2759.53 86.6 86.69 

1990.0 - 4356.0 66.8 - 129.0 
pH 10301L 0 7.5 7.58 7.6 7.5 

7.1 - 8.7 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 2.53 0.0 0.0 
0.0 - 38.0 

Bicarbonate 06201L 1.0 3308.4 3359.41 105.6 105.76 
2425.8 - 5310.0 81.4 - 158.0 

Hardness T 10603L 0.1 766.9 712.53 75.9 89.1 
533.3 - 826.1 63.5 - 138.0 

,., .:l i .ty 20401L 1.0 ~Ol 0 28988.24 200.0 185.7 
24300 - 45000 132.0 - 270.0 

Surfactants 10701L 0.02 0.03 0.26 0.02* 0.03 
0.02* - 1.36 0.02* - 0.09 

T.O.C. 06001L 1.0 60.0 87.25 57.0 25.82 
1.0* - 310.0 10.5 - 70.0 

T.LO.C. 06051L 1.0 700.0 626.25 23.0 19.44 
308.0 - 780.0 11.0 - 40.0 

Phenol 06532L 0.002 0.009 0.004 O. * 0.005 
10 001* - 0.02 0.001* - 0.022 
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WELL #3 4800E - 14600S (Continued) 

PARAMETERS NAQUADAT DETECTION DATE OF l<ELL PROFILE ~ ATHABASCA RIVER PROFILE 

CODE LIHIT BIOASSAY MEANS AND RANGE RIVER MEANS AND RANGES 

SAl1PLE L H AUG. 30/76 L - H 
AUG. 30/76 

Oil & Grease 06521L. 0.1 3.0 2.08 0.1* 0.56 
0.1* - 6.1 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.048 0.05* 0.05* 
0.02* - 0.06 

Cyanide OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 000001, 1.0 5.7 24.24 0.1* 0.9 
0.001* - 324.0 0.001* - 2.0 

C.O.D. 08301L 5.0 144.0 254.99 267.0 86.83 
10.0 - 1282.0 37.0 267.0 

Cadmium 48302L 0.001 0.053 0.016 0.001* 0.002 
0.001* - 0.053 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.016 0.008 0.018 0.004 
0.002* - 0.036 0.002* - 0.018 

Copper 29306L 0.01 0.027 0.016 0.059 0.019 
0.003 - 0.03 0.002 0.059 

Iron 26304L 0.05 1.0 1.15 63.0 7.26 
0.04 - 3.65 0.9 - 63.0 

Lead 82302L 0.002 0.068 0.036 0.019 0.0056 
0.002* - 0.106 0.002* - 0.026 

Manganese 25304L 0.01 0.175 0.24 1.7 0.24 
0.11 - 1.2 0.056 - 1.7 

Silver 47301L 0.01 0.015 0.02 0.005* 0.005* 
0.005* - 0.03 

Zinc 3030'lL 0.01 0.044 0.02 0.331 0.053 
0.003 - 0.059 0.014 - 0.069 

Vanadilli"11 23301L 0.02 0.003 0.006 0.001* 0.004 
0.001* - 0.05 0.001* - 0.014 

Selenium 34302L 0.00015 0.0008 0.0014 0.0005* 0.0012 
0.0005* - 0.0037 0.0005* - 0.0018 

N2rcury 80011L 0.0002 0.0006 0.0003 0.0002* 0.0067 
0.0001* - 0.004 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.007 0.0047 0.015 0.0065 

0.0002* - 0.014 0.0025* - 0.02 

Nickel 28302L 0.002 0.145 0.084 0.071 0.014 
0.002* - 0.32 0.002* - 0.08 

Aluminlli"11 13302L 0.5 0.14 0.18 10.6 2.1 
0.005* - 0.59 0.43 - 10.6 
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WELL #3 4BOOE - 14600S (Continued) 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

Cobalt 27302L 0.002 

Boron OSIOSL 0.05 

Carbon T 

Conductivity in microsiemens/crn 

Turbidity in J.T.U. 

Metals as Totals rng/l 

DATE OF WELL PROFILE 
BIOASSAY MEANS AND RANGES 
SAMPLE L - H 
AUG. 30/76 

0.125 0.063 
0.002* - 0.13 

2.54 2.11 
O.B - 4.95 

69B.33 
531.0 - B14.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + N03, NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Chernex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER HEANS AND RANGES 

AUG. 30/76 L - H 

0.043 0.005 
0.002* - 0.043 

1.51 0.2 
0.01 - 1.51 

44.5 
41.0 - 4B.0 
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4. SUMMARY OF SAMPLING AND TESTJN; CF WELL NO. 4 

4900 E - 15700 S 
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Well No.4 

4900E - 15700S 

Date of Bioassays: A. (1) October 8, 1976 (Terminated after 24 hrs.) 
(2) October 12, 1976 

B. (1) February 12, 1977 (Collected Dec. 15/76) 
(2) February 12, 1977 

Type of Bioassays: A. (1) 96 hr. Semi Static Replacement 
(2) 144 hr. Semi Static Replacement 

B. (1) 96 hr. Semi Static Replacement 
(2) 96 hr. Semi Static Replacement 

Type of Fish: A. (1) Trout Perch (Percopaia omiacomaycua) 

(2) Trout Perch (Percopaia omiacomaycua) 

B. (1) Rainbow Trout (Salmo gairdneri) 

(2) Rainbow Trout (Salmo gairdneri) 

Dilution Water: A. (1) Athabasca River Water 
(2) Athabasca River Water 

B. (1) City of Edmonton Treated Water 
(2) City of Edmonton Treated Water 

Mean Survival Times: A. (1 ) N/A 
(2 ) 100% = 2. 19 (2.07 - 2.31) 

80% = 2.45 
60% = 14.0 (12.35 - 15.88) 
40% = 110 (27.36 - 442.2) 

B. (1 ) 100% = 37.10 
80% = 44.5 (41.78 - 47.39) 

(2) 100% = 1.9 (1.62 - 2.22) 
80% = 2.44 
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Well No.4 

96 hr. LC SO (%): A. (2) = 41.0 (Sprague) 
= 37.4 (24.S - SO.3) (Reed & Muench) 

B. (1) = 80 < LC SO < 100 (Sprague) 
(2) = 60 < LC SO < 80 (Sprague) 

= 64.3 (S9.2 - 69.4) (Reed & Muench) 
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4.1 TEST NO. 10 BIOASSAY DATA, 8 CCTOBER 1976 

Data presented here inclu~ cumulative mortality of 

Trout-perch (Percopsis omiscomaycus). 



TEST . 10 

PARA.'IETER5 

Te mperature (~C) 

Dissolve d O
2 

(mq/ll 

Conductivity (].Is/em) 

Fish Length (em) 

Fish Wei ght (gm.) 

Number Fish/Di lution 

Uumber Dilu t ions/Cone. 

Vo l ume of Diluti ons (1 ) 

(Hr . ) 

MINE DEPRESSURIZATION WATER SEMI SIATIC REPLACEMENT Qt ' WELL! 4 

CONTROL 

4 rea ding5 

13 ... 1.16 

Range (12 . 0.-14. 5) 

9 . 93 oj. . 26 

Range ( 9. 4-10.S) 

8 . 23 ... . 004 

Range (8. 16-8.30) 

22 1. 25 

, 
, 

C9IlCENTRA U QNS (MEAN " RANGE) 

'" 4 readings 

12 . 88 '" 1. 4 

Range (12 . 0-14 . 5 

10 . 08 + .33 

Range (9. 4 -10.6) 

8.55 ... . 22 

4 rea di ngs 

12 . 8 ... . 99 

Ra nge 11 2 . 0-14. 0) 

9.8e + .40 

Ra nge (9 . 3-10 . 6) 

8 . 0 .... 05 

Range I1.B4 -8.BO) Range ( 7.74 - 8 . 30) 

6187 72 25 

4.86 , -" 
1. 22 , _s> 

H 

, 
20 20 

4 readings . 

12 .95 ... 1. 24 

Ra nge (1 2.0-14. 5) 

10.0'" .27 

Range (9. 4-10.6 ) 

8 . 13 .... 0 

Range (7.70-8 . 5 1) 

~ 1 0,000 

, 
1 

20 

TEST DATE OCTOBER 8/76 

'" 
4 readings 

1 2.75 ... 1.08 

Range (11. 5 - 14. 0) 

9 . 9 .... 55 

Ra nge (9. 2 - 10.8) 

8.29 + . l4 

Range ( 7. 76- 8 . 62) 

~ 10 , 000 

9 

, 
20 

'" 2 r e adings 

12 . 75 oj. 3 . 13 

Ra nge ( U. S-H . 

10.5.!. .18 

readings 

U . S 

10 . 61 .!. . 005 

Range (10. 2-10 . 8) (10 . 6 - 10 . 7) Range 

8.5 .... 006 B.575 '" .007 

Range (8 .49-8 . 6) (B.57-B . 58) Ra nge 

~ 1 0,000 > 10,000 

, , 
, 

--4-- ----- - - ---- ----------_.- _ _ _ . ____ ~_L _____ ' _ 

Leso (Cone . by Vol. ) TERMINATED 
------- ---.-- .. _- --- --_._--_ ._.- ------- - --



..... 
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CUMUIA~ MO'R'T'1H,ITY OF TROUT PERCH ("':'1;:; :";UJJ;: {" ,..,m~· :) 

TEST # 10 - WELL 4 

Concentration 
Mine Depressu Total % 

rization Wate Mortality 
(% by volume) 0.0 0.25 0.50 0.58 0.66 1.00 1.08 1. 73 1.81 1.85 2.00 2.60 3.88 4.00 4.16 4.23 8.00 12.00 18.00 23.75 24.00 25.16 25.16 

Control 
N 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20 
N = 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.50 12.50 12.50 12.50 12.50 12.50 12.50 

25 

N "" 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

40 
N 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

60 
N = 9 0 0 0 0 0 0 0 0 0 1 1 1 2 2 2 2 2 4 5 6 8 9 

% mortality 0 0 0 0 0 0 0 0 0 11.11 11.11 11.11 22.22 22.22 22.22 22.22 22.22 44.44 55.55 66.66 88.88 100.00 100.00 

80 
N = 8 0 0 0 0 0 0 0 1 1 1 2 3 4 4 5 6 8 
% mortality 0 0 0 0 0 0 0 12.50 12.50 12.50 25.00 37.50 50.00 50.00 52.50 75.00 100.00 100.00 

100 
N "" 7 0 0 0 1 2 2 3 6 7 

% mortality 0 0 0 14.28 28.57 28.57 42.10 85.71 100.0 100.00 
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4.2 TEST NO. 12 BIOASSAY DATA, 12 OCTOBER 1976 

Data presented here irx:= 1ude : 

1. cumulative mortality of Trout-perch (Percopsis 

omiscomaycus) ; 

2. graphical determination of ICSO and .MST's (Litchfield 

1949); and 

3. lethal concentration detennination (WCx:>lf 1968). 



TEST # 12 MINE DEPRESSURIZATION WA7.ER SEMI STATIC REPLACEMENT OF WELL # 4 TEST DATE OCTOBER 12/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 readings 5 readings 5 readings 4 readings 2 readings 2 readings 

Temperature (oe) 14.0 + .41 13.7 + .31 13.4 + .28 13.4 13.5 13.5 
- - -

Range (13.0-13.5) No Range No Range 

Dissolved Oxygen (mg/1) 10.2 + .09 10.1 + .12 9.8 + .44 10.0 (2 readings) 10.4 10.3 
- - -

Range (9.7-10.4 No Range Range (10.3-10.4) 

pH 8.10 + .00 8.31 + .16 8.30 + .21 8.50 8.87 8.79 - - -

Range (7.79-8.78) Range (8.87-8.88) Range (8. 79-8.80) 

Conductivity (jls/em) 187 4147 7645 > 10,000 > 10,000 > 10,000 

Fish Length (em. ) 5.3 + 1.12 
-

Fish Weight (gm. ) 1. 58 + .94 -

Number Fish/Dilution 8 8 8 8 8 8 

Number Dilutions/Cone. 1 1 1 1 1 1 

Volume of Dilutions (1. ) 20 20 20 20 20 20 

LT50 (Hrs. ) 110 (27.36-442.2) 14.0 (12.35-15.88) 2.45 2.19 (2.07-2.31) 

LC
50 

(Cone. by Vol.) 41. 0% 
-- . - --------------------------



L . 
', 

, 

, 

, , , , 
, 

, 
• " • 
" • ~ 
" , 

. , , , 
, 
, 

, 

( ( 

• 

i 

, 

~O<:oU I"' .. .. ,C · ' , ,c,o, .. " V"-" a .. 0<. C<> . _ ~ . .. 

, , , , 

. .1 I I 

, , , , , 

, 
0143 46 7320 

3 , f> 7 8 9 1 , 3 5 t 7 8 9 

I 

--, -

_ •• J ·"1 

• • 9 1 

\ Concentration 



K<>E 

10 99.99 

9 

8 

7 

6 

5 

4 

3 

2 .. 

-~ 
qo ui 
r-I 2! 

~ 9 

8 

7 

6 L:.:L:LLLlWL~ .. LLlJJJi.]..ll! L_I 

5 

4 LLLW UJj t I ....Ll. I J! LU II III 

3 LLLUJUILLLI:lJ LUll L1IH 

2 

0.01 0.05 0.1 0.2 0.5 2 

, Mortality 
CYCLf.& 

II !TI! j~ Tr'T 
, J! "'! 'I nil 

!I~ r' . 
I i III: III II 

, I , 1111 [ ,,111 

! ! 

H i 

I I 
:h I 

I II I 

5 10 20 30 40 50 60 70 

468043 

2 0.5 
""'-1"-.~(~rT'i 

9 

tl 

I ! I I ILW .. LU .. _LL.1LLU.LLLl...-1 6 

H ·11 ., 

r-- .- I UllLLL.U_L.lllLLlU ... LJ 5 

: l· .... ~-.ll i··'··c· 

Ii i I ~ I I I I I 1111 j I I I I I 4 

I I .1l1 c··-~- .~. 

I ,- I ! 11IIII1 I I I I IIIII11 I I I 3 

2 

···'"'~·---··IH++--I fH·+ .. ,·,··· __ ·<· 

80 90 95 98 99 99.899.9 99.99 

10 
y 

8 

7 

6 

5 

4 

3 

2 



10 

9 

8 

6 

5. 

4. 

3 

K"E II CYCLE'S 
co 

% Mor~lity 

60 ~)O 40 30 
·~.~r"'-'~T'·'·Tr~·~r"-~~r~· 

468043 

W \(J !) 2 0.2 0.1 0.05 0.01 10 
') 

8 

6 

5 

4 

3 

~ i L §IIHfllllFHHtllIHIfltEnfIIUllJlllllnlllllHIIIII!IIHlHmmUil1IIIIIIIHIIJIIJJmllllillfllllllillU ·11' 
~ 
E-i 

9:";:' Ii·. I ! I I I 
.. :::: I:'." 

S .- '1 I ! . 
I I II ill ' I I 

I ~~:. II ( 
I l!j II 

II' I 

7 
I .! 

II 
9 

i I 1 rr ! I 
III1 

". ! I· ! " I 
I ! I II 

!-- 13 

6 I I ! I 
I 

. I 
1 

__ 7 

il ,-. ~" .. 
"~-f-'- . 

5 i ! 
1 1--" 0 

t .. _-
r;. 1 .. 

.. 
... - - .. 

4 I I 

. f- ~1~~ 5 

.•.•. .. I I r· 
,. ia, ' .. ' 

I 3 ''':11 ·]·r· 
~-fr:- tif-~·f--·~ f-+- 4 

I 
r '\A ~ 

1 

!~ r· W ~I; I~ ! !". 

I. -.;:. ~ la I 3 

2 2 

0.01 0.05 0.1 0.2 0.5 2 5 10 20 30 40 50 60 70 80 90 95 98 99 99.8 99.9 99.99 



14' Tn" (Mrs . ) 

• • • • • • • • , • • 
, ; " I , , I I I I I I ~' , , , i ' , , , , , 

, , I .~ .. , , 
" , , , , , , , , 

, , ; I 
, 

I ! I I i 
, , , 

! , , , , , ! , , , 
, , , , , , 

"
~ . . , .. . . . 

. . . 

I 

,I , 

; , 
i I 

! i 

. 
• • 

• • 

"" 1 

, 

, 

i , 
, , 

! 

" • 

! 

• i5 

• • 
Ii 
w 



• 

147 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO.4 

(4900E - 15,7008) 

2.5 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 8 0 37 37 0 

20 8 0 8 0 29 29 0 

40 8 0 8 0 21 21 0 

60 8 0 8 0 13 13 0 

80 8 4 4 4 5 9 44 

100 8 7 1 11 1 12 91. 7 

LCso 82.5 ± 12.0 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 4 

(4900E - 15,7008) 

12 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total % 

Control 8 0 8 0 28 28 0 

20 8 1 7 1 20 21 4.8 

40 8 1 7 2 13 15 13.3 

60 8 2 6 4 6 10 40 

80 8 8 0 12 0 12 100 

100 8 8 0 20 0 20 100 

LC so 63.3 ± 12.0 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO.4 

(4900E -.15,700S) 

24 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 0 8 0 22 22 0 

20 8 1 7 1 14 15 67 

40 8 2 6 3 7 10 30 

60 8 7 1 10 1 11 90.9 

80 8 8 0 18 0 18 100 

100 8 8 0 26 0 26 100 

LCso 46.6 ± 11.0 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 4 

(4900E - 15,700S) 

48 and 60 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 0 8 0 21 21 0 

20 8 1 7 1 13 14 7.1 

40 8 2 6 3 6 9 33 

60 8 8 0 11 0 11 100 

80 8 8 0 19 0 19 100 

100 8 8 0 27 0 27 100 

+ 
LCso 45 .. 10.9 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 4 

(4900E - 15,7008) 

72 and 96 Hrs. 
Accumulated cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 2 6 2 18 20 10 

20 8 1 7 3 12 15 20 

40 8 3 5 6 5 11 54.5 

60 8 8 0 14 0 14 100 

80 8 8 0 22 0 22 100 

100 8 8 0 30 0 30 100 

LCso 37.4 "!: 12.9 
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4.3 CHEMISTRY DATA (JUNE TO OCTOBER 1976) 

Data presented. here inclwe sumnary of chemistry analysis 

of mine depressurization water collected. from Syncru::le I s lease 17 

and canpared. to analysis of Athabasca River water. 



96 hr. LCso = 41.0% 

M.S.T. (hrs.) 100% 2.19 (2.07 - 2.31) 

80% 2.45 

60% 14.0 (12.35 15.88) 

40% 110 «27.36 - 442.2) 

POLLUTION CONTROL LAB SAMPLE DATES 
---~~.---

PARAt-mTERS NAQUADAT DETECTION JUNE 
CODE LIMIT 14 28 

Calcium 20105L 2.0 121 1.0* 

Magnesium 12102L 1.0 150 223 

Sodium 11102L 0.1 ~875 5938 

Potassium 19102L 0.1 44.6 60 

Chloride 17203L 1.0 ~929 8974 

Sulphate 16306L 10. 34 65 

Alkalinity T 10101L 5.0 )689 2414 

pH 10301L 0.0 7.5 9.0 

Carbonate 06301L 5.0 219 

Nicarbonate 06201L 5.0 3278 2499 

Hardness T 10604L 5.0 921 632 

Fluoride 09107L 0.05 0.69 0.72 

* less than 

1976 

JULY 
08 

107 

253 

6339 

37.6 

9024 

17 

2702 

7.5 

3293 

1309 

0.72 

MINE DEPRESSQ~~ATION WATER 

SYNCRUDE LEASE 17 

I~ LABS (ALTl\) LTD. 

NAQUADAT DETECTION JULY AUGUST SEPTEMBER 
CODE LIHIT 28 04 18 02 

20103L 0.002 19 100 3636 77 

12102L 0.001 150 170 200 157 

11102L 0.5 5500 6400 7000 6500 

19102L 0.5 37 40 46 56 

17203L 0.5 6950 9000 9600 9000 

16306L 1.0 3.2 0.5 2.4 1.6 

10101L 1.0 1964 2628 2620 2660 

10301L 0.0 7.6 7.3 7.6 7.2 

06301L 1.0 0.0 0.0 0.0 0.0 

06201L 1.0 2394.1 3203.5 3193.8 3242.5 

10603L 1.0 665 949.6 913.3 838.6 

09105L 0.1 0.72 0.58 0.7 0.72 

I 



CHEHISTRY DATA ___ ,_' _____ M~ __ • 

PARAMETERS 

HEAN RANGE 
,... -'- October 

08 15 24 28 30 07** 12 19 Low - High 

Calcium 40 40 102 45 110 110 55 106 71. 27 1.0* - 121 

Hagnesium 128 120 140 87 88 138 82 150 149.07 82 - 253 

Sodium 6250 6250 6175 4300 5000 6125 4175 6250 5871. 8 4175 - 7000 

Potassium 42.5 51. 5 61 40 55 62 40 55 47 37 - 62 

Chloride 8750 8500 9000 5500 6000 8200 5050 8800 8085.13 5050 - 9600 

Sulphate 0.5 1.8 0.5 1 0.5 0.5 0.5 0.5 8.63 0.5 - 65 

Alkalinity 2640 2668 2625 2450 2075 2575 2425 2630 2517.67 . 1964 - 2702 

pH 7.6 7.7 7.8 8.2 8.5 7.5 7.9 7.7 7.77 7.2 - 9.0 

Carbonate 0 0 0 0 150 a a a 28.38 0.0 - 219 

Bicarbonate 3218.2 3253.3 3199.9 2986.6 2224.7 3138.9 2956.1 3206 3019.17 2224.7 - 3293 

Hardness T 626.9 593.9 831.1 470.5 637 842.8 474.9 882.2 772 .52 626.9 - 1309 

Fluoride 0.77 0.68 0.5 a .9 0.8 0.69 0.88 0.81 0.72 0.5 - 0.88 



CHEMISTRY D~TA SITE ~4 4900£ - 157005 

POLLUTION CONTROL LAB SAMPLE DATES 19 7& lEMf;X L1IBS (ALTA) LTD. 

P~RAM..""l'ER$ NAQUADAT DE'l'ECTIO UNE .ruL' NAQU~DAT DETECTION J ULY UGUST S EPTEMBER 
CODE LIMIT " " " CODE LIMIT " " 18 02 

Si li CA 1410 2L 0.5 14 1011.. 0 . 02 U 2. ' '"' '-' 

Conduc t ivity 02041L '"' 6300 27700 27000 0204 1L 1. 0 30000 28000 48000 31000 

""0< 0200 1L 0 . 0 10 100 02001L 1.0 " 
, 32 2 

Color 0201 11.. 1. 0 " " " 02011L 1.0 S' S' S' S' 

Col or T, 020 11L 1.0 " " " 
Color T, 02011L 1.0 97 " " 
Tllnin , Lignin 06551L 0. 1 O. O. , O. , 06551L 0 . 1 U O. , 1.0 1.0 

T .R . 10 4711.. 10.0 6610 17236 5978 

T.F.R . 10S71L 10. 0 1&420 16446 104511.. 1.0 16020 1&888 1&5&4 1&990 

T . F . R.F . 10SS1L 1.0 1 5000 16 480 16184 16450 

T .N.F.R. 1040 1L 1.0 171. 2 44 .4 '" " 
T .N.F. R.F . 10510L 1.0 153.2 39.6 '" " 
Turbidit y 0 2073L 0 . 0 , , 02073L I 0.0 " 47 . 0 120 " 
Sur fa ct!lnts 10701L 0.05 1.74 U 1. 3 10701L 0 . 02 0.0 0 .02 · 0.02· 0.02 * 

Humic Acid" OooOOL 2.0 2 . 0 1. 0 · 1.0 ' 1.0' 

T.O.C. 06001L 2.0 611 m 297 06001L 

I 
1. 0 " " 20 SO 

* l "ss th .. " 



CI!DllSTRY DhTlI SlTE' 4 49DO E - 15700 S 

.,,'" ~ --
SeE!tcfTber October 

" 15 " " I 30 07 " 12 19 UN - Hich 

SHiclI , '.1 , .. ,., •• • ' .J .., ,., J . 46 '-' - •• • 
Conductivity 32000 32000 27')00 17200 19500 27 ')00 17000 30500 28080 1 7200 - 49000 

Cdo, 8 " • • , , 
" 8 17 . 4 3 , - 100 

Co l or 5" 5" 5" 5 " 5" 5" 5" 5" 23.53 5" - " 
Co l or T 98 . 66 " - " 
Col o r Tl 96.66 " - " 
Tanin , Li<j'n i n 0.45 0.' , 0.65 0.25 0 . 2 0 .2 0.5 0 .' 0 .1 · - I. J 

TR 16608 15978 - 17236 

"" 16 500 16 300 16975 11 355 12935 16890 11000 16440 15551.64 11000 - 16990 

16120 15880 16370 10865 12535 163 10 10470 15995 14888.25 10470 - 16480 

20 5.' 18 OJ, 15 .2 ••• ... 13.2 76 . 9 •• • - '" 
TNPP.F 15.6 ,., 11.2 '" 1 1. 6 0.' ••• 5 . 2 66.7J 0 . ' - '" 
Tu rbidity 4B.67 , - 120 

Sur fllc t ant5 0 . 02 ' 0 . 02 ' 0 .02 ' 0.02 ' 0.02 ' 0 . 02 ' 0 .02 0 . 02 · 0 .31 0 .02 ' - 1.1 4 

HUI.le Acids 1. 0 ' 1. 0 ' 1.0 ' 1.0 · 1. 0 ' 1. 0 ' 1.0" 1. 0 · 1 . 08" 

TOC 30 SO " 3S 2S 10 20 SO " 10 - 611 



POLLUTION CONTEOL LAB SAMPLE DATES 1976 ~ii~~ (ALTA) LTD. 

PARAMETERS NAQUADAT DDECTIO JUNE JULY NAQUADAT DETECTION JULY AUGUST SEPTEMBER 
CODE LIMIT 14 28 08 CODE LH1IT 28 04 18 02 

T.LO.C. 06051L 2.0 519 575 517 06501L 0.5 760 620 700 700 

Nitrite 07205L 0.1 0.1* 0.1* 

N0 2 + N0 3 07105L 0.1 0.1* 0.061 0.1* 07110L 0.01 0.03 0.04 0.01* 0.02 

NH3 07555L 0.05 11.03 11.48 07506L 0.005 6.8 8.2 10.50 4.2 

Nitrogen Tk 07003L 0.05 12.11 11.97 10.53 07013L 0.3 14.4 8.6 12.0 12.2 

Phosp1ate T 15407L 0.64 0.51 

Phosphorus T 15001L 0.05 1. 74 15406L 0.003 0.015 0.21 0.13 0.16 

Phosphorus 0 15256L I 

I 
0.113 15256L 0.003 0.010 0.09 0.04 0.05 

Phenol 06532L 0.001 06532L 0.002 0.003 0.001* 0.009 0.004 

Oil & Grease 06521L 1.0 6.8 6.9 06521L 0.1 0.3 0.6 1.8 2.5 

Sulphide 06101L 0.02 0.02* 16101L 0.05 0.09 0.05* 0.05* 0.05* 

Cyanide 
I 

06601L 0.002 O. 01~ 0.01* 0.01* OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 06500L 0.001 0.013 0.78 OOOOOL 10. 5.0* 0.1* 1.3 0.1* 

B.O.D. 08201L 0.01 2.0 

C.O.D. 08301L 5.0 102.7 163.8 72.7 08301L 5.0 36.3 90.3 60.0 260.0 

I 

* less than 



CIIEI'HSTRY DATA SITE H 11 4900 E - 15700 S 
--------_._-- --- -.----~--.-~- --------.-------------

September October 

08 15 24 28 30 07** 12 

TIOC 700 730 660 350 350 520 640 

Nitrite 

0.03 0.01 0.02 0.01* 0.01 0.01* 0.01* 

7.7 7.9 11 8.4 7.6 11 8.2 

Nitrogen Tk l7 14 14.6 22.9 9.4 14.3 10.6 

Phosphorus T 0.1 0.07 0.15 0.13 0.06 0.13 0.06 

Phosphate T 

Phosphorus 0 0.03 0.02 0.12 0.05 0.04 0.04 0.02 

Phenol 0.001* 0.001* 0.012 0.001* 0.006 0.001* 0.001* 

oil & Grease 4.5 5 0.8 0.8 0.3 1 1.6 

Sulphide 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 

Cyanide 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 5.9 6.5 0.6 0.2 0.1* 0.5 

BOD 

COD 64 680 690 420 387 72 489 

MEAN --

19 

450 586.07 

0.1* 

0.02 0.03 

10 8.86 

11.5 13.08 

0.34 0.25 

I 
0.58 

0.04 0.05 

0.001 0.003 

0.8 2.41 

0.05* 0.05 

0.01* 0.01* 

1.l7 

2.0 

79 244.45 

Pl\:,lGE 
---

Low -

586.07 -

0.01* -

4.2 -
8.6 -

0.06 -
0.51 -
0.01 -

0.001* -

0.3 -

0.02* -

0.1* -

36.3 -

Hiqh 

760 

0.061 

11.48 

22.9 

1. 74 

0.64 

0.113 

0.012 

6.9 

0.09 

6.5 

690 

I--' 
U1 
OJ 



DATA SITE 

POLLUTION CONTROL LAB SAMPLE DATES 1976 CHEMEX LABS (ALTA) LTD. 

PAFA11ETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST SEPTEMBER 
CODE LIMIT 14 28 08 CODE LIMIT 28 04 18 02 

Cadmium 48302L 0.001 p.026 48302L 0.001 0.016 0.021 0.021 0.051 

Chromium 
+6 

24101L 0.002 p.002* 0.002* 0.002* 24101L 0.003 0.005 0.019 0.013 0.009 

Copper 2930SL 0.001 29306L 0.01 0.017 0.024 0.021 0.014 

Iron 26302L O.OS p.9 1.0 3.0 26304L O.OS 2.0S 1.0 0.96 0.6S 

Lead 82302L 0.003 82302L 0.002 0.04S 0.093 0.083 0.137 

Manganese 2S004L 0.008 25004L 0.01 0.220 0.12 0.17 0.18 

Silver 47303L 0.001 47301L 0.01 0.02 0.005* 0.005* 0.01 

Zinc 3030SL 0.001 30304L 0.01 0.21 0.041 0.019 0.043 

Vanadium 23301L 0.05 23301L 0.05 0.01* 0.001* 0.001* 0.005 

Selenium 34102L 0.0002 0.0028 0.0021 0.0035 0.0011 

Nercury 80003L 0.0001 p.OOOl* 0.0001* 0.0001* 0.0003 0.0004 0.0007 0.0005 

Arsenic 33104L 0.0002 0.0002* 0.0002* 0.02 0.005* 0.005* 0.005* 

Nickel 28302L 0.001 p.006 0.135 0.147 0.146 0.165 

Aluminum 1300SL 0.02 0.38 0.18 0.21 0.1 

Cobalt 27302L 0.001 O.llS 0.107 0.103 0.135 

I 

* less than 



Cadmium 

Chromium +6 

Copper 

Iron 

Lead 

Manganese 

Silveri 

Zinc 

Vanadium 

Selenium 

Mercury 

Arsenic 

Nickel 

Aluminum 

Cobalt 

08 

0.001* 

0.003* 

0.025 

0.83 

0.008 

0.16 

0.02 

0.025 

0.001* 

0.0006 

0.0029 

0.005* 

0.002* 

0.03 

0.002* 

CHEMISTRY DATA SITE # 4 4900 E - 15700 S 

September UC1:ooer 

15 24 28 30 07** 12 

0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 

0.003* 0.003* 0.003* 0.003* 0.003 0.003* 

0.005 0.016 0.01 0.021 0.016 0.011 

0.21 0.59 4.75 0.65 0.72 0.61 

0.002* 0.002* 0.002* 0.002* 0.007 0.002* 

I 
0.175 0.138 0.15 0.065 0.145 0.071 

0.015 0.02 0.01 0.005 I 0.005* 

0.016 0.011 0.032 0.008 0.014 0.008 

0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 

0.0005 0.0005* 0.0009 0.0018 0.0005* 0.0005* 

0.0072 0.0003 0.0007* 0.0002* 0.0002* 

0.005* 0.001 0.001* 0.006 0.006 0.001* 

0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 

0.09 0.1 2 0.09 0.12 0.15 

0.002* 0.004 0.002* 0.002* 0.002* 0.002* 

ME}\N Rl\NGE -- --

19 Low - Hiqh 

0.001* O.Oll 0.11 - 0.051 

0.003* 0.005 0.002* - 0.019 

0.002 0.015 0.002 - 0.025 

0.8 1.25 0.21 - 4.75 

0.002* 0.032 0.002* - 0.137 

0.2 0.15 0.065 - 0.22 

0.005* O.Oll 0.005* - 0.02 

0.018 0.021 0.008 - 0.043 

0.001* 0.002 0.001* - 0.005 

0.0005* 0.0013 0.0005*- 0.0035 

0.0011 0.001 0.0001*- 0.0072 

0.001* 0.004 0.0002*- 0.02 

0.002* 0.047 0.002* - 0.165 

0.09 0.296 0.03 - 2 

0.002* 0.042 0.002* - 0.135 



POLLUTION CONTROL LAB SAMPLE DATES 1976 ~HEMEX LABS 

PARAMETERS NAQUADAT DETECT I O!\ JUNE JULY NAQUADAT 
CODE LIMIT 14 28 08 CODE 

Boron OS102L 0.1 

Pesticides OOOOOL 

T.D.S. 0020SL 0.0 P.6767 16639 17400 

P.C.B. 's OOOOOL 0.0001 0.0001* 0.0001* 

Carbon T 06006L 2.0 1130 787 J 814 I 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/Z 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + NO!, Nfl! expressed as N 

Phosphorus T expressed as PO~ 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

(ALTA) LTD. 

DETECTION JULY 
LHlIT 28 

0.76 

-~,-~~~~"~,.-

AUGUST 
04 18 

2.67 3.61 

-------

SEPTEMBER 
02 

3.61 

..... 
m ..... 



rj"p.i'\HETERS 

MEAN FANGE ---
September October 

08 15 24 28 30 07** 12 19 WVl - High 

Boron 3.08 3.46 2.14 2.76 2.3 1.83 2.36 1.99 2.55 0.76 - 3.46 

Pesticides 

TDS 16935.3 16639 - 17400 

PCB's 0.0001* 

Carbon T 910.34 787 - 1130 
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Su}l~RY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION "lATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COHPARED TO ANALYSIS 

OF ATHABASCA RIVER \'lATER 

WELL #4 4900E - 15700S 

PAR~1ETERS NAQUADAT PETECTION DATE OF WELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAr-lPLE L - H OCT. 6/76 L - H 
OCT.12/76 

Calcium 20103L 0.002 55.0 71.27 22.5 31.35 
1.0* - 121.0 17.5 - 40.0 

Magnesium 12102L 0.001 82.0 149.07 6.2 6.57 
82.0 - 253.0 4.5 - 10.0 

Sodium 11102L 0.5 4175.0 5871. 8 9.6 9.29 
4175.0 - 7000.0 5.9 - 36.0 

Potassittrn 19102L 0.5 40.0 47.88 0.5 0.91 
37.0 - 62.0 0.4 - 1.5 

Chloride 17203L 0.5 5050.0 8085.13 2.6 6.11 
5050.0 - 9600.0 1.0 - 51.0 

Sulphate 16306L 1.0 0.5 8.63 14.1 13.8 
0.5 - 65.0 0.5 - 41.0 

Alkalinity T 10101L 1.0 2425.0 2517.67 76.0 86.69 
1964.0 - 2702.0 66.8 - 129.0 

pH 10301L 0 7.9 7.77 7.2 7.5 
7.2 - 9.0 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 23.38 0.0. 0.0 
0.0 - 219.0 

Bicarbonate 06201L 1.0 2956.1 3019.17 9.26 105.76 
2224.7 - 3923.0 81.4 - 158.0 

Hardness T 10603L 0.1 474.9 772.52 81. 7 89.1 
626.9 1309.0 63.5 - 138.0 

Conductivity 20401L 1.0 0 28080.0 182.0 185.7 
17000.0 - 48000.C 132.0 - 270.0 

Surfactants 10701L 0.02 0.02 0.31 0.02* 0.03 
0.02* - 1. 74 0.02* - 0.09 

T.O.C. 06001L 1.0 20.0 99.0 23.0 25.82 
10.0 - 611.0 10.5 - 80.0 

T.LO.C. 06051L 1.0 640.0 586.07 17.0 19.44 
350.0 - 760.0 11. 0 - 40.0 

Phenol 06532L 0.002 0.001* 0.003 0.006 0.005 
0.001* - 0.012 0.001* 0.022 



164 

I 

WELL #4 4900E - 15700S (Continued) 

PARM1ETERS I NAQUADAT DETECTION I DATE OF I NELL PROFILE ATHJI.BASCA RIVER PROFILE 
CODE LIl1IT • BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

I SAMPLE L - H OCT. 6/76 L - H 
OCT. 12/76 

Oil & Grease 06521L 0.1 1.6 2.41 0.7 0.56 
0.3 - 6.9 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.05 0.05* 0.05* 
0.02* - 0.09 

Cyanide OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T' OOOOOL 1.0 1.17 0.1* 0.9 
I 0.1* - 6.5 0.001* - 2.0 

C.O.D. 08301L 5.0 489.0 244.45 37.0 86.83 
36.3 - 690.0 "', 37.0 - 267.0 

Cadmium 48302L 0.001 0.001* 0.011 0.001* 0.002 
0.001* - 0.051 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.003* 0.005 0.003* 0.004 

I 0.002* - 0.019 0.002* - 0.018 

Coppey 29306L 0.01 0.011 0.015 0.008 0.019 
0.002 - 0.025 0.002 - 0.059 

Iron 26304L 0.05 0.61 1. 25 2.15 7.26 
0.21 - 4.75 0.9 - 63.0 

Lead 82302L 0.002 0.002* 0.032 0.004 0.0056 
0.002* - 0.137 0.002* - 0.026 

Manga.'18Se 25304L 0.01 0.071 0.15 0.056 0.24 
0.065 - 0.22 0.056 - 1. 7 

Silver 47301L 0.01 0.005* 0.011 0.005* 
0.005* - 0.02 

Zinc 30304L 0.01 0.008 0.021 0.016 0.053 
0.008 - 0.043 0.014 - 0.069 

VanadiuITI 23301L 0.02 0.001* 0.002 0.001* 0.004 
0.001* - 0.005 0.001* - 0.014 

Selenium 34302L 0.00015 0.0005* 0.0013 0.0013 0.0012 
p.0005* - 0.0035 0.0005* - 0.0018 

Mercury 80011L 0.0002 0.0002* 0.001 0.0002* 0.0067 
p.0001* - 0.0072 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.001* 0.004 0.004 0.0065 
f)'0002* - 0.02 0.0025* - 0.02 

Nickel 28302L 0.002 0.002* 0.047 0.002* 0.014 
0.002* - 0.165 0.002* - 0.08 

Aluminum 13302L 0.5 0.15 0.296 0.58 2.1 
0.03 - 2.0 0.43 - 10-6 
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WELL #4 4900E - 157008 (Continued) 

P ARA.ME:TERS NAQUADATIDETECTION 
CODE LIMIT 

-

Cobalt 27302L 0.002 

Boron 05105L 0.05 

Carbon T 

Conductivity in microsiemens/cm 

Turbidity in J.T.D. 

Metals as Totals mg/l 

DATE OF WELL PROFILE 
BIOASSAY MEANS AND RANGES 
8ANPLE L - H 
CCT.12/76 

0.002* 0.042 
0.002* - 0.135 

2.36 2.55 
0.76 - 3.46 

910.34 
787.0 - 1130.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N031 NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 eA~ressed as P 

pH in pH uni ts 

* less than 

A.T'lalysis by Chemex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER NEANS AND RANGES 

OCT. 6/76 L - H 

0.002* 0.005 
0.002* - 0.043 

0.45 0.2 
0.01 - 1.51 

44.5 
41.0 - 48.0 
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4.4 TEST NO. 13 BIQ1\SSAY DATA, 12 FEBRUARY ~77 

Data presented rere inclu::les: 

1. cumulative mortality of Rainbow trout (Salmo gairdneri); 

and 

2. graphical determination of ICSO and MST's (Litchfield 

1949) . 



PARAMETERS 

Temperature (OC) 

Dissolved Oxygen (mg/l) 

pH 

Conductivity (~s/em) 

Salinity (ppt C1) 

Fish Length (em) 

Fish Weight (gm) 

Loading Density (gm/l) 

Number Fish/Dilution 

Number Dilutions/Cone. 

Volume of Dilutions (l) 

LTS 0 (Hr.) 

LCso (Cone. by Vol.) 

CONTROL 

5 Readings 

19.38 
15.0 - 25.0 

8.76 
6.8 - 10.2 

7.63 
7.47 - 7.76 

186.25 
165 - 200 

o 

9 

1 

40 

CONCENTRATIONS (MEAN & RANGE) 

20% 

5 Readings 

19.38 
15.0 - 25.0 

8.46 
6.6 - 9.9 

8.06 
7.60 - 8.45 

2341. 67 
800 - 3400 

2 

TOTAL 

TOTAL 

TOTAL 

10 

1 

40 

5.19 
+ .24 

1. 38 
+ 1.29 

0.035 

40% 

5 Readings 

19.38 
15.0 - 25.0 

8.70 
7.3 - 10.0 

8.24 
7.67 - 8.69 

5478.33 
4790 6000 

3.7 

10 

1 

40 

80% < LCso < 100% 

60% 

5 Readings 

19.38 
15.0 - 25.0 

8.50 
6.5 - 9.8 

8.17 
7.70 - 8.58 

7366.67 
6500 - 11000 

6.8 

10 

1 

40 

TEST DATE FEBRUARY 12, 1977 

80% 

5 Readings 

19.33 
15.0 - 25.0 

8.60 
6.3 - 10.0 

8.25 
7.57 - 8.69 

11750.0 
10000 - 14500 

8.0 

9 

1 

40 

44.5 
41. 78 - 47.39 

100% 

5 Readings 

19.38 
15.0 - 25.0 

8.75 
6.2 - 10.2 

8.32 
7.69 - 8.77 

12383.33 
9000 - 18000 

10.2 

10 

1 

40 

37.10 

--_._- - ..... _-------'--------
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SO\ Mine Depr essuri zati on Water Test tlJ Well .4 4900£ - 15700S 
MST (Ti me vs. Mortality) Test Organism - Rai nbow Trout (s al mo gai rdneri) 

'" ...... '" J'e~ Qa1i6 - Feb. 12/ 77'" '" ... '" '" 
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4.5 TEST NO. 14 BIOASSAY DATA, 12 FEBRUARY 19 77 

Data pre~nted here include: 

1. ctlll1Ulative mortality of RainbCM trout (Salmo gairdner) i 

and 

2. graphical detenn.ination of I.CSO arrl MST's (Litchfield 

1949) • 



TEST #14 MINE DEPRESSURIZATION WATER SEMI-STATIC REPLACEMENT WELL #4 (FRESH) TEST DATE FEBRUARY 12, 1977 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 5 Readings 2 Readings 2 Readings 

Temperature °C 19.33 19.38 19.38 19.38 18.5 18.5 
15 - 25 15 - 25 15 - 25 15 - 25 15 - 22 15 - 22 

Dissolved OXygen (mg/l) 8.57 8.7 8.73 8.55 8.35 8.25 
6.2 - 10.2 6.6 - 9.8 7.1 - 10.0 6.2 - 10.1 8.3 - 8.4 8.0 - 8.5 

pH 7.63 8.18 8.22 8.24 7.82 8.03 
7.52 - 7.85 7.64 8.63 7.61 - 8.76 7.46 - 8.69 7.60 - 8.03 7~57 - 8.49 

Conductivity (lls/em) 190 4579.17 8916.67 12976 16250 20000 
165 - 210 2900 - 5000 7500 - 9500 12000 - 14000 16000 - 16500 19000 - 21000 

Salinity (ppt C1) 0 3.0 5.5 9.0 12.5 15.0 

Fish Length (em) TOTAL 5.18 
+ .69 

Fish Weight (gm) TOTAL 1.66 
+ 1.67 

Loading Density (gm/l) TOTAL 0.042 

Number Fish/Dilution 10 10 10 10 10 10 

Number Dilutions/Cone 1 1 1 1 1 1 

Volume of Dilutions (l) 40 40 40 40 40 40 

LTso (Hr.) 2.44 1.9 
(1.62 - 2.22) 

LCso (Cone. by VoL) 60% < LCs 0 < 80% 
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• 

10o, Concentr a tion Mine Depres5uri~tlon Water Test '14 Well 14 4900£ 15700S 
~T (Tillie ve . Mortality) Tes t Organism - Raitlbov Trout (SalrllO 9Idr~eri} 
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177 80\ Concentration Mine Depressurization Wat er Test j14 
MST (Time vs. Mortality ) Test Organism - Rainbow Trout 

Test Date_ - Feb. 12/77,., 
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4.6 CHEMISTRY DATA (FEBRUARY 1977) 

Data presented here include surrmary of chemistry arialysis 

of mine depressurization water collected fran Syncrude's Lease 17 

am cClflI:)a.red to analysis of City of Fdnonton treated water. 



MINE DEPRESSURIZATION WATER 

96 hr. LCso (1) 80 <LCso< 100 (Sprague) 

(2) 40 <LCso< 60 (Sprague) 

M.S.T. Conc. (1) 100% ~ 37.10 

M.S.T. (hrs.) 80% = 44.5 (41.78 _ 47.39t900E - 15700S 

(2) 100% 1.9 (1.62 - 2.22) 

80% 2.44 

WOLLUTIQN CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMPLE DATES 1977 
CODE LIMIT Feb. 9 Feb. 12** Feb. 12*** 

Calcium 20105L 2.0 115.0 107.0 57.0 

Magnesium 12102L 1.0 133.0 130.0 69.0 

Sodium 11102L 0.1 5500.0 5521.0 3333.0 

Potassium 19102L 0.1 40.0 39.2 22.6 

Chloride 17203L 1.0 8000.0 7857.0 4357.0 

Sulphate 16306L 10.0 20.0 10.0* 18.0 

Alkalinity 10101L 5.0 2836.0 2695.0 1724.0 

pH 10301L 0.0 7.5 8.1 8.1 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 3458.0 3285.0 2102.0 

Hardness T 10604L 5.0 837.0 806.0 425.0 

Fluoride 09107L 0.05 0.67 0.65 0.45 

Silica 14102L 0.5 5.3 5.3 2.9 

Conductivity 02041L 0.2 25250. 24500. 15250. 

Odor 02001L 0.0 1.0 1.0 

RANGES 
MEAN Low - High 

93.0 57.0 - 115.0 

110.67 69.0 - l33.0 

4784.67 3333.0 - 5521.0 

33.93 22.6 - 40.0 

6738.0 4357.0 - 8000.0 

16.0 10.0* - 20.0 

2418.33 1724.0 - 2836.0 

7.9 7.5 - 8.1 

-
2948.33 2102.0 - 3458.0 

689.33 425.0 - 837.0 

0.59 0.45 - 0.65 

4.5 2.9 - 5.3 

21666.67 15250. - 25250. 

1.0 



SITE #4 

POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMP~TES 1977 RANGES 
CODE LIMIT Feb. 9 Feb. 12** Feb. 12*** MEAN Low - Hiqh 

Color 02011L 1.0 100 100 100 100 

Color T2 02011L 1.0 99 99 99 99 

Color Tg 02011L 1.0 98 98 98 98 

Tanin & Lignin 06551L 0.1 0.5 0.4 0.5 0.45 0.4 - 0.5 

T.R. 10471L 10.0 15752 15672 9474 13632.67 9474 - 15752 

T.F.R. 10571L 10.0 15380 15280 9242 13300.67 9242 15380 

T.F.R.F. 

T.N.F.R. 

T.N.F.R.F. 

Turbidity 02073L 0.0 6.0 6.0 6.0 6.0 

Surfactants 10701L 0.05 2.63 1. 39 1.0 1.67 1.0 2.63 

Humic Acids 

T.O.C. 06001L 2.0 17.0 177.0 34.0 76.0 17.0 - 177.0 

T.LO.C. 06051L 2.0 733.0 339.0 196.0 422.67 196.0 - 733.0 

Nitrite 07205L 0.1 0.1* 0.1* 0.1* 0.1* 

N02 & NOg 07105L 0.1 0.1* 0.1* 0.1* 0.1* 

NHg 07555L 0.05 9.57 10.52 6.41 8.83 6.41 - 10.52 

Nitrogen Tk 07003L 0.05 18.13 18.41 17.77 18.10 17.77 - 18.41 

Phosphorus T 15001L 0.05 0.09 0.09 0.08 0.087 0.08 - 0.09 

Phosphate T 15407L 

Phosphorus 0 15256L 0.05 

Phenol 06532L 0.001 0.006 0.006 



~LUTION CONTR04~LAB 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

Oil & Grease 06S21L 

Sulphide 06101L 

1.0 

0.02 

0.002 

0.001 

0.01 

5.0 

0.001 

0.002 

0.001 

0.05 

0.003 

0.008 

0.001 

0.001 

0.05 

0.0002 

0.0001 

0.0002 

0.001 

0.02 

0.001 

0.1 

Cyanide 06601L 

Hydrocarbon T 06S00L 

B.O.D. 

C.O.D. 

Cadmium 
+6 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Silver 

Zinc 

Vanadium 

Selenium 

Mercury 

Arsenic 

Nickel 

Aluminum 

Cobalt 

Boron 

08201L 

08301L 

48302L 

24101L 

29305L 

26302L 

26302L 

2S004L 

47303L 

3030SL 

23301L 

34102L 

80003L 

33104L 

28302L 

1300SL 

27302L 

05102L 

Feb. 9 

3.5 

0.02* 

0.04 

1.0* 

70.4 

0.001* 

0.002* 

0.001* 

0.71 

0.003* 

0.205 

0.001* 

0.014 

0.0001* 

0.0002* 

0.001* 

0.001* 

Feb. 12** 

0.02 

35.2 

0.001* 

0.002* 

0.002 

0.56 

0.003* 

0.210 

0.001* 

0.064 

0.01* 

0.0001* 

0.0002* 

0.001* 

0.001* 

Feb. 12*** 

0.02 

68.6 

0.001* 

0.002* 

0.001* 

0.48 

0.003* 

0.087 

0.001* 

0.005 

0.01* 

0.0001* 

0.0002* 

0.001* 

0.001* 

MEAN 

3.5 

0.02* 

0.027 

1.0* 

58.07 

0.001* 

0.002* 

0.0013 

0.58 

0.003* 

0.167 

0.001* 

0.028 

0.01* 

0.001* 

0.0002* 

0.001* 

0.001* 

RANGES 
Low - High 

0.02 0.04 

35.2 70.4 

0.001* - 0.002 

0.48 0.71 

0.087 0.210 

0.005 0.064 

I-' 
co 
I-' 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMPLE D!\TES 1977 
CODE LIMIT 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 

P.C.B.'s OOOOOL 0.0001 

Carbon T 06006L 2.0 
'-------

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Feb. 9 Feb. 12 

15511 15282 

750.0 516.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 & N03, NH3 expressed as N 

Phosphorus P expressed as P04 

Phosphorus 0 expressed as P 

* less than 

** sample taken for bioassay 

*** sample collected December 15, 1976 
stored frozen 

Feb. 12*** MEAN 

8897.0 132:30.0 

230.0 498.67 

SITE #4 

RANGES 
Low - High 

8897 - 15511 

230.0 - 750.0 

..... 
co 
N 



PARA.METERS 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulphate 

Alkalinity T 

pH 

Carbonate 

Bicarbonate 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

WELL #4 4900E - 15700S (COLLECTED DEC. 15/76) 

NAQUADAT DETECTIONjDATE OF WELL PROFILE ~REATED 
CODE LIMIT i BIOASSAY MEANS & RANGES WATER 

20105L 2.0 

12102L 1.0 

11103L 0.1 

19103L 0.1 

17203L 1.0 

16306L 10.0 

10101L 5.0 

10301L o 

o6301L 5.0 

06201L 5.0 

i FEB.12/T L - H !FEB. 12/77 

57.0 

69.0 

3333.0 

22.6 

4357.0 

18,0 

1724.0 

8.1 

93.0 
57.0 - 115.0 

110.67 
69.0 - 133.0 

4784.67 
3333.0 - 5521.0 

33.93 
22.6 - 40.0 

6738.0 
14357.0 - 8000.0 

16.0 
10.0* - 20.0 

:1 2418.33 
1724.0 - 2836.0 

, 7.9 
7.5 - 8.1 

2102.0 I 2948.33 
~102.0 - 3458.0 

22.0 

11.0 

13.0 

0.9 

4.0 

49.0 

66.0 

8.2 

80.0 

Hardness T I 10604L 

Conductivity I 02041L 

5.0 

o 

425.0 689.33 102.0 
425.0 - 837.0 

15250.0 21666.67 220.0 

Surfactants 10701L 0.05 

T.O.C. 06001L 2.0 

T.LO.C. 06051L 2.0 

Phenol 06532L 0.001 

1.0 

34.0 

196.0 

Ip250.0 -, 25250.0 

1.67 
1.0 - 2.63 

76.0 
17.0 - 177.0 

422.67 
196.0 - 733.0 

0.006 

0.13 

~REATED WATER PROFILE 
MEANS & RANGES 

L - H 

22.5 
22.0 - 23.0 

10.5 
9.0 - 12.0 

65.0 
4.0 - 237.0 

1. 75 
0.8 - 4.5 

2.8 
0.1* - 7.0 

164.25 
46.0 - 505.0 

56.25 
46.0 - 66.0 

8.18 
8.1 - 8.3 

68.25 
56.0 - 80.0 

100.5 
96.0 - 108.0 

217.0 
188.0 - 260.0 

0.07 
0.05* - 0.13 

0.001* 
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WELL #4 4900E - 15700S (Continued) 

PARAMETERS ~AQUADAT DETECTION DATE OF WELL PROFILE TREATED TREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB. 12/77 L - H FEB. 12/77 L - H 

Oil & Grease 06521L 0.02 3.5 2.1 

Sulphide 16101L 0.02 0.02* 

Cyanide 06601L 0.002 0.02 0.027 
0.02 - 0.04 

Hydrocarbon T 06500L 0.001 

C.O.D. 08301L 5.0 68.6 58.07 5.47 
35.2 - 70.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.001* 0.0013 0.001* 
p.OOl* - 0.002 

Iron 26302L 0.05 0.48 0.58 0.27 
0.48 - 0.71 0.06 - 0.80 

Lead 82302L 0.003 0.003* 0.003* 0.003* 

Manganes 25304L 0.008 0.087 0.167 0.008* 
0.087 - 0.210 

Silver 47303L 0.001 0.001* 0.001* 

Zinc 30305L 0.001 0.005 0.028 0.007 0.005 
0.005 - 0.064 0.002 - 0.007 

Vanadium 04303L 0.01 0.01* 0.01* 

Selenium 34102L 0.0002 

Mercury 80011L 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 

Aluminum 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 

Carbon T. 06006L 2.0 230.0 498.67 
230.0 - 750.0 
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WELL #4 4900E - 157008 (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + NOg, NBs expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

WELL #4 4900E - 15700S 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE trREATED TREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB.12/77 L - H n:B.12/77 L - H 

Calcium 20105L 2.0 107.0 93.0 22.0 22.5 
57.0 - 115.0 22.0 - 23.0 

Magnesium 12102L 1.0 130.0 110.67 11.0 10.5 
69.0 - 133.0 9.0 - 12.0 

Sodium 11103L 0.1 5521.0 4784.67 13.0 65.0 
3333.0 - 5521.0 4.0 - 237.0 

Potassium 19103L 0.1 39.2 33.93 0.9 1. 75 
22.6 - 40.0 0.8 - 4.5 

Chloride 17203L 1.0 7857.0 6738.0 4.0 2.8 
4357.0 - 8000.0 0.1* - 7.0 

Sulphate 16306L 10.0 1* 16.0 49.0 164.25 
10.0* - 20.0 46.0 - 505.0 

Alkalini ty T 10101L 5.0 2695.0 2418.0 66.0 56.25 
1724.0 - 2836.0 46.0 - 66.0 

pH 10301L 0 8.1 7.9 8.2 8.18 
7.5 - 8.1 8.1 - 8.3 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 3285.0 2948.33 80.0 68.25 
2102.0 - 3458.0 56.0 - 80.0 

Hardness T 10604L 5.0 806.0 689.33 102.0 100.5 
425.0 - 837.0 96.0 - 108.0 

Conductivity 02041L 0 24500.0 21666.67 220.0 217.0 
a52 o - 25250.0 188.0 - 260.0 

Surfactants 10701L 0.05 1. 39 1.67 0.13 0.07 
1.0 - 2.63 0.05* 0.13 

T.O.C. 06001L 2.0 177.0 76.0 
17.0 - 177.0 

T.LO.C. 06051L 2.0 339.0 422.67 
196.0 - 733.0 

Phenol 06532L 0.001 0.006 0.001* 
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WELL #4 4900E - 15700S (Continued) 

PARAMETERS ~QUADAT DETECTION DATE OF WELL PROFILE TREATED TREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS & RANGES WATER MEANS & RANGES 

FEB. 12/77 L "';"H FEB. 12/77 L - H 

Oil & Grease 0652lL 0.02 3.5 2.1 

Sulphide 16101L 0.02 0.02* 

Cyanide 06601L 0.002 0.02 0.027 
0.02 - 0.04 

Hydrocarbon T 06500L 0.001 

C.O.D. 0830lL 5.0 35.2 58.27 S.47 
3S.2 - 70.4 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

+6 
Chromium 24101L 0.002 0.002* 0.002* 0.002* 

I 

Copper 2930SL 0.001 0.002 ~ 0.0013 0.001* 
.001* - 0.002 

Iron 26302L 0.05 0.56 0.S8 0.27 
0.48 - 0.71 0.06 - 0.80 

Lead 82302L 0.003 0.003* 0.003* 0.003* 

Manganese 25304L 0.008 0.210 0.167 0.008* 
0.87 - 0.210 

Silver 47303L 0.001 0.001* 0.001* 

Zinc 30305L 0.001 0.064 0.028 0.007 O.OOS 
0.005 - 0.064 0.002 - 0.007 

Vanadium 04303L 0.01 0.01* 0.01* 

Selenium 34102L 0.0002 

Mercury 800llL 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 

Aluminum 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 

Carbon T. 06006L 2.0 516.0 498.67 
230.0 - 7S0.0 
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WELL #4 4900E - 157005 (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + NOs, NBs expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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5. SUMMARY CF SAMPLThG AND TESTIN3CF WELL NO. 5 5300 E - 14400 S, 
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Well No.5 

5300E - l4400S 

Date of Bioassays: A. October 8, 1976 

B. (l) March 1, 1977 (Collected Dec. 15/76) 
(2) March 1, 1977 

Type of Bioassays: A. 96 hr. Semi Static Replacement 

B. (l) 96 hr. Semi Static Replacement 
(2) 96 hr. Semi Static Replacement 

Type of Fish: A. (l) Trout Perch (Yercopsis omiscomaycus) 

B. (l) Rainbow Trout (SaZmo gairdneri) 

(2) Rainbow Trout (SaZmo gairdneri) 

Dilution Water: A. (l) Athabasca River Water 

B. (l) City of Edmonton Treated Water 
(2) City of Edmonton Treated vJater 

Mean Survival Times: A. 100% = 2.50 (2.08 - 3.00) 
80% = 2.32 (2.07 - 2.59) 
60% = 24.0 {23.67 - 24.34} 
40% = 21.2 (18.43 - 24.38) 
25% = 59.0 

B. {l} No Readings 
( 2) 1 00% = 3.59 

80% = 7.6 
60% = 9.3 

. /2 
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Well No. S 

96 hr. LCSO (%): A. (1) = 20.S (Sprague) 
= 24.4 (16.8 - 32.0) (Reed & Muench) 

B. (2) = 60% (Sprague) 
= 61.9 (Sl.8 - 73.9) (Litchfield & Wilcoxen) 
= 6S.6 (S4.9 - 76.3) (Reed & Muench) 
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5.2 TEST NO. 11 BIOASSAY DATA, 8 OCTOBER 1976 

Data presented. here inclu::le: 

1. cumulative mortality of Trout-perch (Percopsis 

miscomaycus) ; 

2. graphical detennination of I.C50 and MST' s (Litchfield 

1949); and 

3. lethal concentration detennination (Woolf 1968). 



TEST # 11 MINE DEPRESSURIZATION WATER SEMI STATIC REPLACEMENT OF WELL # 5 TEST DATE OCTOBER 8, 1976 

CONCENTRATION (MEAN & RANGE) 

PARAMETERS .CONTROL 20% 25% 40% 60% 80% 100% 

5 readings 5 readings 5 readings 5 readings 5 readings 2 readings 2 readings 

Temperature (oC) 13.7 :!:. .66 13.7 + .52 13.5 + .52 13.6 :!:. .91 13.4 12.5 12.5 - -

Range (12.5-14.5) Range (12.5-13.0) Range {12.5-13.0) 

Dissolved Oxygen (mg/1) 9.9 :!:. .09 9.9 :!:. .16 10.0 + .13 10.0 + .18 10.0 10.4 10.5 - -
Range (9.4-10.6 Range (10.3-10.6) Range {10.4-1Q .6) 

pH 8.25 :!:. .01 8.45 + .29 8.54 + .29 8.57 + .29 8.18 8.64 8.07 - - -
Range (7.64-8.59 Range (8.62-8.66 Range (8.00-8. 15). 

Conductivity (}1s/cm) 213 5904 7121 9950 (8 readings)· > 10,000 > 10,000 > 10,000 

Range (9950-710,000) 

Fish Length (em. ) 4.4 + .72 

Fish Weight (gm.) .95 + .33 -

Number Fish/Dilution 8 8 7 9 8 8 8 

Number DilutionS/Cane. 1 1 1 1 1 1 1 

Volume of Dilutions (1.) 20 20 20 20 20 20 20 

LT50 (Hrs.) 59.0 21.2 (18.43-24.38 ) 24.0 (23.67-24.34) 2.32 (2.07-2.59) 2.50 (2. 08-3.rOO} 

LC50 
(Cone. by Vol.) 20.5% 

.-



, , , i , 

, i , , i I , 
, 

! , , , 
, 

I , 

, 
I I 
I I I , 

I I 

~ 
l!' - , 
~ • , i 

" , " , 
, 
, , , , , 
, 

, 
I , 
: 

,-', 
K' E 

, 

I , 
I ' I 

i , 
I I , 

" . ; : 

I , 

~O(;~"OT" "" C ., • , <.< CO'; 
~ru"'L."«~ "" .-~ . " 

, , 

-H+t+I H' I I 

467320 

4 56789 1 

\ Concentration 



! .. : 
, ' " 

, , , ! 

• 

• 

! ' I 

• 

: i i 

. 

196 
TlKE (M1;I> ,) 

w • 
I i ' , I: " ,,, 

" ',-
" " 

I : i I 1' 1 ; , 
, 
, 

, I ;, 

, 

I II '1 

I , " : 

" 

• 

~
", 

, , 
, , 

, , 

, " 

, 
i! 

! , :" , 

• 

• o 

• 



197 
"'ME (Mrs. ) 

" - • • • , • • ", 1 • , , ' " • , , , 

~f : ' , I , , , 1 

, , , 
, 

, ",-' 

. I I I , 
1 ! , , ! , 

, . , , . , 
, , 

, , , , 

• 

" 
I I , 

1 

" , 

, I' t I 

' " 
, 

'" .. 

! ! i I 

III i 

, , 
'" r 

, , 

I" ! 

, , , 
! ! [ , . 

, , , , , 
, ! 

. , , 

" 

• 

i'1'TTITTIl:" 
"~ , 

, 

~ 
;; 

, , 
, 

I ' 

.~, 
• 

" : 

, I 

~ 

I. 
• • 

· ~ 
~l 
-0 

~~ 
" 

." o · 
0, , 

• 
0 • • 0 • w 

" 

0 

~-
• > 

I. 
e 

i~ 
!g 



" , 

~ ' .• '. I 

~ 

! ~ 
I 

I 

" 

: , . 
i ; 

, 
I 

I 

I 
! 

; 

w • • • , ', ; 

I 

I 

I 

w • • • 

198 
TIME (Hrs.) , w • • • w • • 0 

w • • 
'i ' I I I i! I I 

I I 
I 

I I I I I " ' ", "I , , " 

~ 
. .. , 
. , 

, , " " " " , , . " 

" 
~ 

I , 

:>: 
I I I I" i II :i I' 
I : ~ , ,;, 

! I " ,; . I 
I I I I I "i 

I , , 
" ~g 
q,-., ., ,. ,. 

-- ~::. 

1 
• , 

, , , 
• 
~ •• ," • " • " I < 

- ' 5 t 
• 0 • w 

I 
I 

~'" 
I 

., 
I , I , I I 

I 
, ; , , I , 

, I ; 

~. 
I 

; 
I 

.. ; 

, , 
, 
I ! I " ' 

, 
I -, ; ~ 

w " • 

" w • • • - " " < 



199 
TI"'.E (Hrs . ) 

" " • • • " • < " - " " • • • " • < i 

I , , I .. 
J , ! I iil , , , , , I , I I , I i , 

, I I I , , ' I .. , I '. 
, , , I " , " '" 

, 
g~ 

, 
" "" , 

" 

, • i . , , I 
, 

! , , , I I , I I I , , 
" " I I 

, 
" I , , , , 

I , , 

"~I 
"~, , 

• ~ 
00 , 0 • , , , w , 

, , 

I I i! j , , 
, , 

" 

I ." ' I " I I , 

, 

" , , I '" 
, ., 

, , I" i 
, 

I , I , 
" Ie 

, , , i 
, I , 

I I I I I i : : I i Ie 
,~ " • • " " • < 

" " • • • , • < 

" 



- " " • • 
I I " " , " t : ,:: 

, , , 

, ' , , i 

, , , , , 
, , 

~ 

! ! , I I i 

" 

• 
, 

200 
TDU: (Hrs .) 

, .. 
, , 

, , 
i ; 

, , 
~~ 

" ~ 

" , 

I i i 1 ! I ., 
I ' I ;" 

, , 

, 

• 

• 

, , 

, 

• 0 , " " 

• 
j' 

, 
, 

• 

• 
• 

, 
· " 

-
" 

:9 
0 

• 



201 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 5 

(5300E - 14,400S) 

2.5 Hrs. 
Accumulated CUmulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 0 8 0 48 48 0 

20 8 0 8 0 40 40 0 

25 7 0 7 0 32 32 0 

40 9 0 9 0 25 25 0 

60 8 0 8 0 16 16 0 

80 8 4 4 4 8 12 33 

100 8 4 4 8 4 12 66.7 

LC so 90.1% 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 5 

(5300E---147400S) 

12 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 0 8 0 40 40 0 

20 8 0 8 0 32 32 0 

25 7 0 7 0 24 24 0 

40 9 0 9 0 17 17 0 

60 8 a 8 a 8 8 0 

80 8 8 a 8 0 8 100 

100 8 8 a 16 0 16 100 

LCso 70 ! 4.1 
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' LET!lAL CONCENTRATI ON DETE RMINATION 

WE LL NO. S 

(SJOOE - 1 4 , 400S) 

,. "," . 
Aeeumul.lt l!!lI Cumulative 

Concentration , " . 0 .. , " . Alive 0,,., "live Total I'.orhlity • 
Control , 0 , 0 " " 0 

'" 
, 0 , 0 '" '" 0 

" 7 1 , 1 " D 7.7 

" 
, 7 2 , , 

" 57. 1 

80 , • • " • 18 7S 

80 , , 0 20 0 20 100 

100 , , 0 " 0 " 100 

LC" "' 37.8 • 13 . 7 

LErnAL CONCENTRATION DETERMINATION 

WELL NO. S 

(~300E - 1 4 ,4005) 

48 Hrs . 
ACcUlllulated Cumulative 

Concentration , NO. Deaa ~. Alive 0, .. , Alive Tot ... l Mortality \ 

Control , 0 , 0 ,. ,. 0 

20 , 0 , 0 18 18 0 

2S 7 1 , 1 , 9 11. 1 

<0 , 7 2 , 2 10 80 

80 , , 0 18 0 18 100 

80 , , 0 " 0 ,. 100 

100 , , 0 " 0 " 100 

LCs o ., n.5 • ' . 2 
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LETHAL CONCENTRATION DETERMINATION 

WELL NO. 5 

(5300E - 14,400S) 

72 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 0 8 0 23 23 0 

20 8 0 8 0 15 15 0 

25 7 2 5 2 7 9 22.2 

40 9 7 2 9 2 10 90 

60 8 8 0 17 0 17 100 

80 8 8 0 25 0 25 100 

100 8 8 0 33 0 33 100 

LCso 31. 2 :!: 7.5 

LETHAL CONCENTRATION DETERMINATION 

WELL NO. 5 

(5300E - 14,400S) 

96 Hrs. 
Accumulated Cumulative 

Concentratio!\l N No. Dead No. Alive Dead Alive Total Mortality % 

Control 8 0 8 0 19 19 0 

20 8 0 8 0 11 11 0 

25 7 4 3 4 3 7 57.1 

40 9 9 0 13 a 13 100 

60 8 8 0 21 0 21 100 

80 8 8 0 29 0 29 100 

100 8 8 0 37 a 37 100 

LCso 24.4 ± 7.6 
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5.2 CHEMISTRY DATA (JUNE TO <r.rOBER 1976) 

Data presented here include sun:mary of chemistry analysis 

of ~e depressurization water collected fram Syncrude's Lease 17 

and carpared to analysis of Athabasca River water. 



96 hr. LCso 20.5% ~NE DEPRESSU_RIZATION WATER _ 

M.S.T. (hrs. ) 100% 2.50 (2.08 - 3.00) 
SYNCRUDE LEASE 17 

80% 2.32 (2.07 - 2.59) 

60% 24.0 (23.67 - 24.34) 

40% 21. 2 (18.43 - 24.38) 

25% = 59.0 

POLLUTION CONTROL LAB SAMPLE DATES 1976 ~HEMEX LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTIOl'I JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 28 04 18 26 26*** 

Calcium 20105L 2.0 30 73 237 20103L 0.002 10 43 44 81 198 

Magnesium 12102L 1.0 164 139 158 12102L 0.001 140 55 105 210 99 

Sodium 11102L 0.1 ~320 6948 4583 11102L 0.5 5750 2150 4050 5625 15200 

Potassium 19102L 0.1 45.4 37.8 28.2 19102L 0.5 40 19 32 50 50 

Chloride 17203L 1.0 ~721 8276 5532 17203L 0.5 7200 2550 4800 7125 ~500 

Sulphate 16306L 10.0 29 55 17 16306L 1.0 0.6 0.4 1.4 0.6 30 

A1kalini ty T 10101L 5.0 ~492 2525 2477 10101L 1.0 4452 1524 2070 2572 ~643 

pH 10301L 0.0 8.9 8.3 7.3 10301L 0.0 7.1 7.4 8.1 7.2 6.9 

Carbonate 06301L 5.0 219 06301L 1.0 0.0 0.0 0.0 0.0 0 

Bicarbonate 06201L 5.0 ~593 3077 3019 06201L 1.0 5427 1857.8 2523.3 3135.3 ~221.8 

Hardness T 106041, 5.0 750 757 1241 10603L 1.0 601.4 333.8 542.2 696.3 902 

Fluoride 09107L 0.05 0.7; 0.80 0.70 09105L 0.1 0.70 0.66 0.70 0.58 

Silica 14102L 0.5 14101L 0.02 4.0 8.4 6.0 3.5 16 



CHEM.ISTRY DATA SITE 5 5300 E - 14600 S 

PARAMETERS 

MEAN RANGE -- --.... .. October 

02 15 07** Low - High 

Calcium 86 57 91 86.36 10 237 

Magnesium 127 77.5 122 126.95 55 164 

Sodium 5750 3900 5750 5002.36 2150 6948 

Potassium 52 29.5 61 40.45 19 61 

Chloride 7750 5100 8250 6527.64 2250 - 8721 

Sulphate 1.1 2 0.5 12.51 0.4 - 55.0 

Alkalinity 2630 2096 2700 2602.82 1524 - 4452 

pH 7.3 7.6 7.5 7.6 6.9 - 8.9 

carbonate 0.0 0 0 27.38 0.0 - 219.0 

Bicarbonate 3206 2555 3291. 3 3082.41 1857.8 - 5427 

Hardness T 737.6 461.4 729.5 704.75 333.8 - 1241 

Fluoride 0.70 0.71 0.66 0.69 0.58 - 0.80 

Silica 3.1 5.9 3.2 6.26 3.1 16 



POLLUTION CONTROL LAB SAMPLE DATES 1976 qmMEx LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTIO JUNE JULY NAQUADAT DETECTION 
CODE LUHT 14 28 08 CODE LIMIT 

Conductivity 02041L 0.2 26500 23000 20S00 14101L 0.02 

Odor 02001L 0.0 10 100 02001L 1.0 

Color 02011L 1.0 98 98 97 02011L 1.0 

Color T2 02011L 1.0 99 99 98 

Color T3 02011L 1.0 97 

I 
97 96 

Tanin & Lignin 06551L 0.1 0.31 0.5 0.3 06551L 0.1 

T.R. 10471L 10.0 16070 14984 12810 

T.F.R. 10571L 10.0 14488 12388 10451L 1.0 

T.F.R.F. 10551L 1.0 

T.N.F.R. 

T.N.F.R.F. I 

104011, 1.0 

10510L 1.0 

Turbidity 02073L 0.0 11 02073L 0.0 

Surfactants 1070lL O.OS 1.2 1. 25 1.02 10701L 0.02 

Humic Acids OOOOOL 2.0 

T.O.C. 06001L 2.0 286 216 297 06001L 1.0 

* less than 

JULY AUGUST 
28 04 

30000 ~400 

16 16 

S* 30 

1. 70 1.15 

lS040 5768 

13480 ~376 

7.6 320 

6.4 284 

4.0 298 

0.21 0.02* 

2.0* 2.S 

10 30 

18 

16000 

16 

5 

1.10 

10000 

9728 

233 

209 

112 

0.02* 

1.0* 

70 

26 26*** 

2S000 ~1500 

32 

S* 

0.90 

13910 

13200 

166 

147 

90 

0.02* 

I 
1.0* 

30 

tv 
o 
00 



NE1\N PANGE -- ---
SeEtember Cctober 

02 15 07** Low - High 

Conductivity 28000 15600 26000 21945.55 9400 30000 

Odor 32 16 32 30 10 - 100 

Color 5* 15 5* 36.26 5* - 98 

Color T 98.67 98 - 99 

Color T3 96.67 96 - 97 

Tanin & Lignin 0.90 0.85 0.95 0.87 0.3 - 1. 70 

TR 14621.3 12810 - 16070 

TFR 14660 10200 15970 12491.55 5768 - 15970 

TFRF 14230 9760 15440 11604.86 5376 - 15440 
4 

TNFR 127 382 15.2 178.69 7.6 - 382 ,.;.:.-:~\ .. ~ 
''':.''#'' 

TNFRF 110 351 6.4 159.11 6.4 - 351 

Turbidity 74 98.17 4.0 - 298 

Surfactants 0.04 0.02* 0.02* 0.38 0.02* - 1.25 

Humic Acids 1.0* 1.0* 1.0* 1. 36 1.0* - 2.5 

TOC 30 40 16 102.5 10 - 297 

'--. 



CHEMISTRY DATA SITE #5 5300E - 14600S 

POLLUTION CONTROL LAB SAMPLE DATES 1976 CHEMEX LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 28 04 18 26 26*** 

T.LO.C. 06051L 2.0 525 562 458 06501L 0.5 790 ~10 540 700 

Nitrite 07205L 0.1 0.1* 0.1* 

N02 + NO) 07105L 0.1 0.1* 0.052 0.1* 07110L 0.01 0.1 0.03 0.01 0.04 

NH3 07555L 0.05 10.19 9.36 07506L 0.005 6.7 3.70 6.70 6.60 

Nitrogen Tk 07003L 0.05 14.28 12.07 8.86 07013L 0.3 16.2 6.60 7.40 10.00 

Phosp1ate T 15407L 0.005* 0.37 0.18 0.22 
.~ 

o 

Phosphorus T 15001L 0.05 0.81 0.79 0.58 15406L 0.003 

Phosphorus 15256L 0.242 15256L 0.003 0.005* 0.05 0.09 0.08 

Phenol 06532L 0.001 06532L 0.002 0.003 0.001* 0.011 0.001* 

I 
oil & Grease 06521L 1.0 10.0 5.1 06521L 0.1 0.7 36.3 3.2 7.5 

Sulphide 06101L 0.02 0.02* 16101L 0.05 0.6 0.05* 0.05* 0.05* 

Cyanide 06601L 0.002 0.01* 0.01* 0.01" OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 06500L 0.001 0.009 0.29 OOOOOL 10 7.2 60.7 28.8 0.6 

B.O.D. 08201L 0.01 2.0 

C.O.D. 08301L 5.0 117.1 154.6 81.0 08301L 5.0 27.3 56.7 160 388 

* less than 



BEAN RANGE 
~ 

_. 
October 

02 15 07** Low - Hi~h 

TIOC 740 340 490 555 340 - 790 

Nitrite 0.1* 

0.20 0.01* 0.01 0.056 0.01* - 0.052 

2.20 6.7 10.7 6.9B 2.20 - 10.7 

Nitrogen Tk 10.00 15 14.9 11.53 6.6 - 16.2 

Phosphorus T 0.26 0.12 0.12 0.18 0.005* - 0.37 

Phosphate T 0.73 0.58 - O.Bl 

Phosphorus 0 0.17 0.02 0.03 0.08 0.005* - 0.242 

Phenol 0.001* 0.001* 0.01 0.004 0.001* - 0.011 

Oil & Grease 3.5 2 0.9 7.69 0.7 - 36.3 

Sulphide 0.05* 0.05* 0.05* 0.048 0.02* - 0.06 

Cyanide 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 2.B 0.8 12.62 0.009 - 60.7 

BOD 2.0 

COD 30 165 340 151.97 27.3 - 388 



CHEMISTRY 
~--~-~- -~~---~""---'-"-'-.-"-"---~ -----------------

POLLUTION CONTROL LAB S,Af.1PLE DATES 1976 CHEMEX LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECl'ION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LHlIT 28 04 18 26 26*** 

Cadmium 

I 
48302L 0.001 0.013 48302L 

I 
0.001 0.02 0.005 0.011 0.041 0.001* 

Chromium 
+6 

24101L 0.002 24101L 0.003 0.015* 0.002* 0.002* 0.002* 0.08 0.014 0.011 0.01 

Copper 29305L 0.001 
I 

29306L 0.01 0.019 0.023 0.017 0.019 0.002 

Iron 26302L 0.05 3 1.0 3.3 26304L 0.05 1.05 4.45 3.20 2.30 0.04* 

Lead 82302L 0.003 82302L 0.002 0.04 0.046 0.052 0.041 0.004* 

Manganese 25004L I 0.008 25004L 0.01 0.18 0.21 0.21 0.215 0.20 

Silver 47303L 0.001 47301L 0.01 0.01 0.005* 0.005* 0.01 

Zinc 30305L 0.001 30304L 0.01 0.02 0.055 0.02 0.032 0.017 

vanadium 23301L 0.05 23301L 0.05 0.01* 0.001* 0.001* 0.001* 0.001* 

Selenium 34102L 0.0002 0.002 0.0018 0.004 0.0005* 0.0005* 

Mercury 80003L 0.0001 0.0001* p.0001* 0.0001* 0.0003 0.0006 0.0036 0.0003 

Arsenic 33104L 0.0002 p.0002* 0.0009 0.005* 0.005* 0.012 0.005* i(). 005* 

Nickel 28302L 0.001 0.004 0.14 0.046 0.079 0.164 Kl.002 

Aluminum 13005L 0.02 0.15 2.30 0.50 0.70 Kl·005* 

Cobalt I 27302L 0.001 I 0.115 0.035 0.068 0.005 10·002* 
I I I 

1; less than 



Cadmium 

Chromium+6 

Copper 

Iron 

Lead 

Manganese 

Silver 

Zinc 

Vanadium 

Selenium 

Mercury 

Arsenic 

Nickel 

Aluminum 

Cobalt 

02 

0.041 

0.007 .. 
0.018 .. 

2.10 

0.054 

0.096 

0.015 

0.036 

0.001* 

0.0026 

0.0009 

0.005* 

0.158 

0.25 

0.110 

Se1?ternber october 

15 07** 

0.001* 0.001* 

0.003* 0.003 

0.001 0.006 

4.75 0.69 

0.002* 0.002* 

0.27 0.15 

0.02 

0.014 0.001* 

0.001* 0.001* 

0.0005* 0.0005* 

0.0029 0.0002* 
, 

0.005* 0.001 

0.002* 0.002* 

1.5 0.1 

0.002* 0.002* 

5300 E - 14600 S 

HEJ\N RANGE 

Low - High 

0.015 0.001* - 0.041 

0.014 0.015* - 0.08 

0.013 0.001 - 0.023 

3.26 0.04* - 4.75 

0.03 0.002* - 0.054 

0.19 0.096 - 0.27 

0.01 0.005* - 0.02 

0.025 0.001* - 0.055 

0.0021* 

0.0015 0.0005* - 0.004 . 

0.0009 0.0001* - 0.0029 

0.004 0.0002* - 0.012 

0.067 0.0002* - 0.164 

I 0.64 0.005* - 2.30 

0.056 0.002* - 0.115 



CHEMISTRY DATA 
------~----~--------- --------.~~-------------.------.------

POLLUTION CONTROL LAB SAMPLE DATES 1976 ~HEMEX LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 28 08 CODE LIMIT 28 04 18 26 26*** 

Boron 05102L 0.1 0.42 1.07 6.30 4.22 4.64 

Pesticides OOOOOL 

T.D.S. 0020SL 0.0 ~580S 17044 12042 

P.C.B.'s OOOOOL 0.0001 0.0001* 0.0001* 13680.1 

Carbon T. 06006L 2.0 811 778 I 750 l 
~------- ---_ .. _--_ .. _-------- ._--- ~.-.--~- --.------.---------- .. -- -----

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + N03, NH3 expressed as N 

Phosphorus T expressed as PO~ 

Phosphorus ° expressed as P 

pH in pH units 

* less than 



HEAN RANGE -- ---
SeEtember october 

02 15 07** Low - High 

Boron 1.47 2.63 0.98 2.72 0.48 - 6.30 

Pesticides 

TDS 14642.78 12042 - 17044 

PCB's 0.0001* 

Carbon T 779.67 750 - 811 
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SUMM.ARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND CQ.r.:IPA'RED TO ANALYSIS 

OF ATHABASCA RIVER WATER 

WELL #5 5300E - 14400S 

PARAMETERS NAQUADAT DETECTIOl'i DATE OF WELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAMPLE L - H OCT. 6/76 L - H 
OCT. 7/76 

Calcium 20103L 0.002 91.0 86.36 22.5 31. 35 
10.0 - 237.0 , 17.5 - 40.0 

Magnesium 12102L 0.001 122.0 126.95 6.2 6.57 
55.0 - 164.0 4.5 - 10.0 

Sodium 11102L 0.5 5750.0 5002.36 9.6 9.29 
2150.0 - 6948.0 5.9 - 36.0 

Potassilli'1\ 19102L 0.5 61.0 40.45 0.5 0.91 
19.0 - 61.0 0.4 - 1.5 

Chloride 17203L 0.5 8250.0 6527.64 2.6 6.11 
2250.0- 8721.0 1.0 - 51.0 

Sulphate 16306L 1.0 0.5 12.51 14.1 13.8 
0.4 - 55.0 0.5 - 41.0 

A1kalini ty T 10101L 1.0 2700.0 2602.82 76.0 86.69 
1524.0 - 4452.0 66.8 - 129.0 

pH 10301L 0 7.5 7.6 7.2 7.5 
6.9 - 8.9 6.S - 8.3 

Carbonate 06301L 1.0 0.0 27.38 0.0 0.0 
0.0 - 219.0 

Bicarbonate 06201L 1.0 3291. 3 3082.41 92.6 105.76 
1857.S - 5427.0 S1.4 - 15S.0 

Hardness T 1C r l03L 0.1 729.5 704.75 81.7 89.1 
333.8 - 1241.0 63.5 - 138.0 

Conductivity 20401L 1.0 
I 
26000.0 21945.55 182.0 185.7 

9400.0 - 30000.0 132.0 - 270.0 

Surfactants 10701L 0.02 0.02* 0.38 0.02 0.03 
0.02* - 1.25 0.02* - 0.09 

T.O.C. 06001L 1.0 16.0 102.5 23.0 25.82 
10.0 - 297.0 10.5 - 70.0 

T.LO.C. 06051L 1.0 490.0 555.0 17.0 19.44 
340.0 - 790.0 11.0 - 40.0 

Phenol 06532L 0.002 0.01 0.004 0.006 0.005 
0.001* - 0.011 0.001* - 0.02 
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WELL #5 5300E - 14400S (Continued) 

PARAtvlETERS NAQUADAT DETECTION DATE OF \VELL PROFILE IATHABASCA 1 RIVER PROFILE 
CODE LHUT BIOASSAY MEANS AND RANGES I RIVER JvlEANS AND RANGES 

SAHPLE L - H 
I 

OCT. 6/76 L - H 
OCT. 7/76 

oil & Grease 06521L 0.1 0.9 7.69 0.7 0.56 
0.7 - 36.3 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.048 0.05* 0.05* 
0.02* - 0.06 

Cyanide OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T OOOOOL 1.0 0.8 12.62 0.1* 0.9 
0.009 - 60.7 0.001* - 2.0 

C.O.D. 08301L 5.0 340.0 151. 97 37.0 86.83 
27.3 - 388.0 37.0 - 2670.0 

Cadmi"\.l."'!l 48302L 0.001 0.001* 0.015 0.001* 0.002 
0.001* - 0.041 0.001* - 0.01 

Chromium 
+6 

24101L 0.003 0.003 0.014 0.003* 0.004 
0.015* - 0.08 0.002* - 0.01 

Copper 29306L 0.01 0.006 0.013 0.008 0.019 
0.001 - 0.023 0.002 - 0.05 

Iron 26304L 0.05 0.69 3.26 2.15 7.26 
0.04* - 4.75 0.9 - 63.0 

Lead 82302L 0.002 0.002* 0.03 0.004 0.0056 
0.002* - 0.054 0.002* - 0.026 

Manganese 25304L 0.01 0.15 0.19 0.056 0.24 
0.096 - 0.27 0.056 - 1. 7 

Silver 47301L 0.01 0.01 0.005* 
0.005* - 0.02 

Zinc 30304L 0.01 0.001* 0.025 0.016 0.053 
0.001* - 0.055 0.014 - 0.069 

Vanadium 23301L 0.02 0.001* 0.0021* 0.001* 0.004 
0.001* - 0.014 

Selenium 34302L 0.00015 0.0005* 0.0015 0.0013 0.0012 
0.0005* - 0.004 0.0005* - 0.0018 

Hercnry 80011L 0.0002 0.0002* 0.0009 0.0002* 0.0067 
0.0001* - 0.0029 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.001 0.004 0.004 0.0065 
0.0002* - 0.012 0.0025* - 0.02 

Nickel 28302L 0.002 0.002* 0.067 0.002* 0.014 
0.0002* - 0.164 0.002* - 0.08 

A1urninum 13302L 0.5 0.1 0.64 0.58 2.1 
0.005* - 2.30 0.43 - 10.6 
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WELL #5 5300E - 14400S (Continued) 

PAR1V1ETERS NAQUADAT DETECTIONiDATE OF 
CODE LIMIT BIOASSAY 

i SAMPLE 
OCT. 7/76 

Cobalt 27302L 0.002 0.002* 

Boron 05l05L 0.05 0.98 

Carbon T 

i 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

WELL PROFILE 
MEANS AND RANGr::s 

L - H 

0.56 
0.002* - 0.115 

2.72 
0.48 - 6.30 

779.67 
750.0 - 811.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Chemex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER MEANS AND RANGES 

OCT.6/76 L - H 

0.002* 0.005 
0.002* - 0.043 

0.45 0.2 
0.01 - 1.51 

44.5 
41.0 - 48.0 
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5.3 TEST NO. 20 BIOASSAY DATA, 1 MARCH ]977 

Data presented here include cumulative mortality of 

Rain1::x:M trout (Salmo gairdneri) • 



MINE DEPRESSURIZATION WATER SEMI-STATIC REPLACEMENT WELL #5 (STORAGE) TEST DATE MARCH 1, 1977 

PARAMETERS CONTROL I 20% 40% 60% 80% 100% 
5 Readings 5 Readings 5 Readings 5 Readings 5 Readings 5 Readings 

CONCENTRATIONS (MEAN & RANGE) 

Temperature (OCl 17 .17 17.16 16.25 17.38 16.5 17.5 
15.5 - 18.0 16.0 - 18.0 15.0 - 18.0 16.0 - 18.0 16.0 - 17.0 16.0 - 18.0 

Dissolved Oxygen (mg/l) 9.1 9.4 8.6 9.0 9.1 8.7 
7.9 - 10.3 8.6 - 10.2 5.7 - 10.0 8.2 - 10 8.8 - 9.8 7.2 - 9.7 

pH 7.42 8.13 8.15 8.25 8.47 8.23 
7.27 - 7.68 7.57 - 8.52 7.55 - 8.45 7.52 - 8.52 8.42 - 8.51 7.59 - 8.66 

Conductivity (lJs/em) 151.67 2208.33 4808.33 6941.67 8666.67 11500 
140 - 160 1600 - 2950 3300 6000 4800 - 9000 8000 - 9000 11000 - 13000 

Salinity (ppt C1l 0.0 1.0 4.0 3.0 6.0 8.0 tv 
tv 
0 

Fish Length (em) TOTAL 6.9 
+ .71 

Fish Weight (gm) TOTAL 3.4 
+ 1.45 -

Loading Density (gm/l) TOTAL 0.085 

Number Fish/Dilution 9 10 10 10 10 10 

Number DilutionS/Cone 1 1 1 1 1 1 

Volume of Dilutions (l) 40 40 40 40 40 40 

LTso (hr) 

LCso (Cone by Vol) NO CALCULATION 



CUMULATIVE HORTALITY OF RAumow TROUT (Salmo gairdneri) 

Test #20 Well #5 530QE - l4400S 

Concentration Time (Hrs.) 
Mine Depressurization Total 
Water % Mortality 
(% by volume) 0.0 .25 .50 1.00 2.00 4.00 8.00 12.00 18.00 23.50 24.0 25.0 28.50 36.0 48.0 60.0 72.0 84.0 96.0 96 hours 

Control 
N = 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Hortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20% 
N 10 0 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 
% l-lortality 0 0 0 0 0 0 0 0 0 30 30 30 30 30 30 30 30 30 30 30 

tv 
N 
I-' 

40% 
N t:: 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% tilortali ty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

60% 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 2 2 
% Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20 20 20 20 20 20 

80% 
N = 10 0 0 0 0 0 0 0 0 0 0 0 :) 10 
% Hortality 0 0 0 0 0 0 0 0 0 0 0 0 100 100* due to 

mistake during 9(\ 

replacement of 
solution 

100% 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 1 3 3 3 3 3 3 
% f.1ortali ty 0 0 0 0 0 0 0 0 0 0 0 0 10 30 30 30 30 30 30 30 
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S.4 TEST NO. 21 BIOASSAY DATA, 1 MARCH 1977 

Data presented here include: 

1. cumulative rrortality of Rainbow trout (Salma 

gairdner i) ; 

2. graIilical determination of LCSO arrl MST's (Litchfield 

1949); arrl 

3. partial response determination of 96-hour leSO 

(Litchfield arrl Wilcoxon 1949). 



TEST #21 MINE DEPRESSURIZATION WATER SEMI-STATIC REPLACEMENT WELL #5 (FRESH) 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 
5 Readings 5 Readings 5 Readings 5 Readings 

Temperature (OC) 16.9 17.0 17.2 17.2 
14.0 - 18.0 14.0 - 18.0 14.0 - 18.0 14.0 - 18.0 

Dissolved Oxygen (mg/Z) 9.5 9.1 9.1 8.9 
9.1 - 10.4 8.8 - 10.2 8.5 - 10.0 7.8 - 9.4 

pH 7.48 8.06 8.09 8.06 
7.40 - 7.57 7.60 - 8.46 7.47 - 8.51 7.37 - 8.47 

Conductivity (lJs/em) 153.8 3883.33 8250 12125 
140 - 160 3350 - 4400 7500 - 9000 11000 - 13000 

Salinity (ppt C1) 0.0 2.0 5.0 8.0 

Fish Length (em) TOTAL 6.56 
+ 1.1 / 

Fish Weight (gro) TOTAL 3.02 
+ 1.04 

Loading Density (gro/Z) TOTAL 0.075 

Number Fish/Dilution 9 11 11 11 

Number Dilutions/Cone 1 1 1 1 

Volume of Dilutions (Z) 40 40 40 40 

LTso (Hr.) 9.3 

LCso (Cone by Vol) 60.0% 

80% 
5 Readings 

17 .3 
13.0 - 19.0 

8.7 
7.0 - 9.5 

7.99 
7.38 - 8.39 

15791.67 
14500 - 16500 

10.0 

11 

1 

40 

7.6 

TEST DATE MARCH 1, 1977 

100% 
2 Readings 

13.0 
11.0 - 15.0 

8.35 
8.3 - 8.4 

7.42 
7.26 - 7.57 

16000 
15000 - 17000 

11.0 

11 

1 

40 

3.59 

N 
IV 
W 
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228 6b% Concentration Mine Depressurization water Test #21 Well #5 5300E - 144005 
MST (Time vs. Mortality) Test Organism - Rainbow Trout (Salmo gairdneri) 

Test Dete Mar. 1/7;J W.j:l. CJ'1 0'\ '../ (Xl <D (5 
W 

- --$ ~ 
-_II1IIl1li: 

W 
o 

_
____ l::5 

(5 

:, ____ N 

~ +--f--t-+-+--+--+--+--+-I---l ~ 

TIME (Rrs.) 
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MI NE OF;PR1:SSUR,IZATION WA'reR 'l'l:ST 821 WELL .5 5300£ - 14405 

TEST ORGANISM - RAINBOW TROUT (Salmo gairdneri ) 

T£ST OA'I'E - MARCH 1/77 

PARTIAL RESPONSE DETERMINATION OF 96 hr. l.C~o (LITCHFIELD' WILCOXON) 

caleulations 

, Concentration • I'.ortality 
Observed 

" 0 

40 9.09 

" 36.36 

SO 12.72 

, Expected 

0.05 

8.' 
40.0 

71.0 

Corrected 

0 .3 

100 100.0 88.0 96.2 

Number of Concentrations plotted a k 5 

Average number of fish/concentration 11 

(Chi)2 a 0.0337 X 11 .. 0.37 

Degrees of f r",edem, n .. k , - 3 

Observed minus 
Expected 

0 .25 

0.69 

3.64 

1. 72 

3.8 

(Chi)2 from Table 2 for n of 3 z 7 . 82 0.37 is less than 7.82, therefore , 

the data are not signi ficantly heterogeneous. 

, 
5 2. 77;{;\ .. sexponent 

52.77/4.69 : S·59 

1 . 195 from Nomograph 2 

96 hr . LC~ o with 95\ Con fi dence Limits 

, 

61. 9 (51.8 - 73.9) 

(Chi1 2 ( NOJ..:) -

gr.."ph 1) 

0 .12 8 

- (off scale) 

0.0056 

0.0013 

0.014 

0.0337 
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5.5 CHEMISTRY DATA (FEBRUARY TO MARCH 1977) 

Data presented here inclu::le su:rrma.ry of chemistry analysis 

of mine depressurization water collected fran Syncrude' s lease 17 

an1 carpared to analysis of City of Edrronton treated water. 



~.J?E!,gE~~!1B:):.:l~!I()~~~,!,~~ 

_S..¥lic:gQD..J:_~h~mlL 

96 hr. LCso (2) "" 60.0% (Sprague) 

M.S.T. Conca (2) 100% 3.59 

M.S.T. (hrs.) 80% 7.6 

60% 9.3 

POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMPLE DATES 1977 RANGES 
CODE LIMIT Feb. 9 March 1** March 1*** MEAN Low - High 

Calcium 20l05L 2.0 104.0 103.0 80.0 95167 80.0 104.0 

Magnesium 12102L 1.0 129.0 117.0 91.0 112.33 91.0 129.0 

Sodium 11102L 0.1 5214.0 5673.0 4583.0 5156.67 4583.0 5673.0 
N 

Potassium 19102L 0.1 41.5 54.6 41.5 45.87 41. 5 54.6 w 
N 

Chloride 17203L 1.0 7192.0 6692.0 5333.0 6405.67 5333.0 7192.0 

Sulphate l6306L 10.0 10.0* 17.0 10.0* 22.33 10.0* - 47.0 

Alkalinity 10l01L 5.0 2642.0 2880.0 2384.0 2635.33 2384.0 2888.0 

pH 10301L 0.0 7.9 7.3 7.5 7.57 7.3 7.9 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 3221.0 3511.0 2906.0 3212.67 2906.0 3511.0 

Hardness T 10604L 5.0 788.0 740.0 577.0 701.67 577.0 788.0 

Fluoride 09107L 0.05 0.67 0.56 0.47 0.57 0.47 - 0.67 

Silica 14102L 0.5 5.4 5.4 3.9 4.9 3.9 5.4 

Conductivity 02041L 0.2 24250 25000 20000 23083.33 20000 - 25000 

Odor 0200lL 0.0 1.0 1.0 1.0 1.0 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMPLE DATES 1977 
CODE LIMIT Feb. 9 March 1** 

Color 02011L 1.0 100 100 

Colqr Tz 02011L 1.0 99 100 

Color T3 02011L 1.0 98 99 

Tanin & Lignin 06551L 0.1 0.5 0.5 

T.R. 10471L 10.0 15056 15060 

T.F.R. 10571L 10.0 14712 14754 

T.F.R.P. 

T.N.P.R. 

T.N.F.R.F. 

Turbidity 02073L 0.0 8.0 3.0 

Surfactants 10701L 0.05 1.39 0.64 

Humic Acids 

T.O.C. 06001L 2.0 30.0 

T. LO.C. 06051L 2.0 275.0 

Nitrite 07205L 0.1 0.1* 0.1* 

NOz & N0 3 07105L 0.05 0.1* 0.1* 

NH3 07555L 0.05 11.17 11.78 

Nitrogen Tk 07003L 0.05 18.73 11.82 

Phosphorus T 15001L 0.05 0.08 0.25 

Phosphate T 15407L 

Phosphorus 0 15256L 

Phenol 06532L 0.001 0.003 0.006 
I 
I 

March 1*** MEAN 

100 100 

100 99.67 

99 98.67 

0.4 0.47 

I 
13552 14440.67 

13206 14224.0 

4.0 5.0 

0.58 0.87 

30.0 

275.0 

0.1* 0.1* 

0.1* 0.1* 

9.79 10.77 

9.79 13.45 

0.17 0.17 

0.002 0.0037 

SITE # 5 

RANGES 
Low - High 

99 - 100 

98 - 99 

0.4 - 0.5 

13552 - 15060 

13206 - 14754 

3.0 B.O 

0.58 - 1. 39 

9.36 - 11. 78 

9.79 - 18.73 

0.08 - 0.25 

0.002- 0.006 

N 
w 
w 



OLLYTIQH CONTROL LAB 

PARAMETERS NAQUADAT DETECTI ON SAMP1& D, 
coo, LIMIT Feb. 9 

DB & Gr ease 065211, 1.0 '-' 
Sulphide 06101L 0.02 0.02 -

eyi!lnide 066011. 0 .002 0 .03 

Hydn>ci!lrbon 06500r, 0 .001 

B. O,D. OB201L 0.01 1.3 

C. O. D. OBJOIL 5 . 0 56.J 

Ci!ldlllium 48302L 0 . 001 0.001 · 

Chromium " 24101L 0 .002 0.002 * 

Copper 29305L 0.001 0 .001 ' 

Iron 26302L 0.05 0.74 

~.d 82J02L 0 .003 0 .003 ' 

Mi!lng"nese 25004L 0.008 0.231 

Silver 47303L 0.001 0.001' 

Zinc 30JOSL 0 . 001 0.015 

Vanadium 23301L 0.05 

Selenium J4102L 0.0002 

Mercury 8000JL 0.0001 0.0001· 

A.rsenic 33104L 0 .0002 0 .0002 ' 

Nickel 28)02L 0.001 0 .001 · 

A.luminum 13005L 0.02 

Cobal t 27)02L 0.001 0 .001' 

Boron OSl02L 0.1 

_E:i; 1277 
March 1" Ma r ch 1*·· 

'-1 1.5 

0.02 · 0 . 02· 

8 . 5 '" 96.8 88 . 0 

0 .001 · 0.001· 

0 .002 · 0 . 002· 

0 .022 0 . 001* 

O.Jl O. JO 

O. OOJ· O.OOJ* 

0.205 0 . 152 

0 .014 0.006 

0 .0002' 0 . 0002 · 

0.0001· 0.0001 * 

0.0002· 0.0002 · 

0 .001* 0.005 

0.001 " 0.001* 

"''''' U>w 

'-' 1.5 

0 . 02 -

0.03 

, .0 1.3 

80. )7 56.3 

0 .001· 

0 .002 · 

0 .008 0 .001 * 

0. 45 O. )0 

0 . 003· 

0 .096 0.52 

0.001 " 

0 .0117 0 . 006 

0 . 0002· 

0 . 0001 · 

0 . 0002 · 

0.002 0.001· 

0.001 · 

SITE '5 

"""" - High 

- 8.1 

- a.5 

- 96.8 

- 0 . 022 

- 0 .7 4 

- 0 . 231 

- 0.015 

- 0 . 005 

~ 
w • 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 

P.C.B. 's OOOOOL 0.0001 

Carbon T 06006L 2.0 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

SAMPLE DATES 1977 
Feb. 9 March 1** 

14276 14416 

305.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 & N03, NH3 expressed as N 

Phosphorus T expressed as PO~ 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

** sample taken for bioassay 

*** sample collected December 15, 1976 
and stored frozen 

March 1*** MEAN 

11571 13421 

305.0 

Low 

11571 

RANGES 
High 

- 14416 

tv 
W 
U1 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

WELL #5 5300E - 144005 (COLLECTED DEC. 15/76) 

PARAMETERS NAQUADAT IDETECTION DATE OF WELL PROFILE TREATED ~REATED WATER PROFILE 
CODE . LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

MAR. 01/77 L - H MAR. 01/77 L - H 

Calcium 20105L 2.0 80.0 95.67 22.0 22.5 
80.0 - 104.0 22.0 - 23.0 

Magnesium 12102L 1.0 91.0 112.33 10.0 10.5 
91.0 - 129.0 9.0 - 12.0 

Sodium 11103L 0.1 4583.0 5156.67 6.0 65.0 
4583.0 - 5673.0 4.0 - 237.0 

Potassium 19103L 0.1 41.5 45.87 0.8 1. 75 
41.5 - 54.6 0.8 - 4.5 

Chloride 17203L 1.0 5333.0 6405.67 0.1* 2.8 
5333.0 - 7192.0 0.1* - 7.0 

Sulphate 16306L 10.0 10.0* 22.33 46.0 164.25 
10.0* - 47.0 46.0 - 505.0 

Alkalinity T 10101L 5.0 2384.0 2635.0 46.0 56.25 
2384.0 - 2880.0 46.0 - 66.0 

pH 10301L 0 7.5 7.57 8.1 8.18 
7.3 - 7.9 8.1 - 8.3 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 2906.0 3212.57 56.0 68.25 
2906.0 - 3511.0 56.0 - 80.0 

Hardness T 10604L 5.0 577.0 701. 67 96.0 100.5 
577.0 - 788.0 96.0 - 108.0 

Conductivity 02041L 0 20000.0 23083.33 188.0 217.0 
20000.0 - 25000.0 188.0 - 260.0 

Surfactants 10701L 0.05 0.58 0.87 0.05* 0.07 
0.58 - 1. 39 0.05* - 0.13 

T.O.C. 0600lL 2.0 30.0 

T.LO.C. 06051L 2.0 275.0 

Phenol 06532L 0.001 0.002 0.0037 0.001* 0.001* 
0.002 - 0.006 
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WELL #5 5300E - 14400S (Continued) 

PARAMETERS ~AQUADAT DETECTION DATE OF WELL PROFILE TREATED JREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

MAR. 01/77 L - H MAR.01/7 . L - H 

Oil & Grease 06521L 0.02 1.5 5.3 2.1 
1.5 - 8.1 

Sulphide l610lL 0.02 0.02* 0.02* 

Cyanide 0660lL 0.002 0.03 

Hydrocarbon T 06500L 0.001 

C.O.D. 08301L 5.0 88.0 80.37 5.0* 5.47 
56.3 - 96.8 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

+6 
Chromium 24l01L 0.002 0.002* 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.001* 0.008 0.001* 0.001* 
10 001* - 0.022 

Iron 26302L 0.05 0.30 0.45 0.80 0.27 
0.30 - 0.74 0.06 - 0.80 

Lead 82302L 0.003 0.003* 0.003* 0.003* 0.003* 

Manganese 25304L 0.008 0.152 0.196 0.008* 0.008* 
0.152 - 0.231 

Silver 47303L 0.001 0.001* 

Zinc 30305L 0.001 0.006 0.0117 0.005 
0.006 - 0.015 0.002 - 0.007 

Vanadium 04303L 0.01 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury 800llL 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 

Nickel 28302L 0.001 0.005 0.002 0.001* 

Aluminum 10.001* - 0.005 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 

Carbon T. 06006L 2.0 305.0 
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WELL #5 5300E - 14400S (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/1 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + NOg, NHg expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory_ 



239 

SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROO 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

WELL #5 5300E - 14400s 

PARAMETERS INAQUADAT DETECTION DATE OF WELL PROFILE TREATED JREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

MAR. 01/77 L - H MAR.01/7 . L - H 

Calcium 20105L 2.0 103.0 95.67 22.0 22.5 
80.0 - 104.0 22.0 - 23.0 

Magnesium 12102L 1.0 117.0 112.33 10.0 10.5 
91.0 - 129.0 9.0 - 12.0 

Sodium 11103L 0.1 5673.0 5156.67 6.0 65.0 
4583.0 - 5673.0 4.0 - 237.0 

Potassium 19103L 0.1 54.6 45.87 0.8 1. 75 
41.5 - 54.6 0.8 - 4.5 

Chloride 17203L 1.0 6692.0 6405.67 0.1* 2.8 
5333.0 - 7192.0 0.1* - 7.0 

I 
Sulphate 16306L 10.0 47.0 22.33 46.0 164.25 

10.0* - 47.0 46.0 - 505.0 

Alkalinity T 10101L 5.0 2880.0 2635.33 46.0 56.25 
2384.0 - 2880.0 46.0 - 66.0 

pH 10301L 0 7.3 7.57 8.1 8.18 
7.3 - 7.9 8.1 - 8.3 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 3511.0 3212.67 56.0 68.25 
2906.0 - 3511. 0 56.0 - 80.0 

Hardness T 10604L 5.0 740.0 701.67 96.0 100.5 
577.0 - 788.0 96.0 - 108.0 

Conductivity 02041L 0 25000.0 23083.0 188.0 217.0 
~OOOO.O - 25000.0 188.0 - 260.0 

Surfactants 10701L 0.05 0.64 0.87 0.05* 0.07 
0.58 - 1.39 0.05* - 0.13 

T.O.C. 06001L 2.0 30.0 

T.LO.C. 06051L 2.0 275.0 

Phenol 06532L 0.001 
O'OOl 

0.0037 0.001* 0.001* 
0.002 - 0.006 
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WELL #5 5300E - 14400S (Continued) 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE TREATED TREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

MAR. 01/77 L -H MAR. 01/77 L - H 

Oil & Grease 06521L 0.02 B.l 5.3 2.1 
1.5 - B.l 

Sulphide 16101L 0.02 0.02* 0.02* 

Cyanide 06601L 0.002 0.03 

Hydrocarbon T 06500L 0.001 

C.O.D. OB301L 5.0 96.B BO.37 5.0* 5.47 
56.3 - 96.B 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

+6 
Chromium 24101L 0.002 0.002* 0.002* 0.002* 0.002* 

Copper 2930SL 0.001 0.022 0.008 0.001* 0.001* 
0.001* - 0.022 

Iron 26302L O.OS 0.31 0.4S 0.80 0.27 
0.30 - 0.74 0.06 - 0.80 

Lead 82302L 0.003 0.003* 0.003* 0.003* 0.003* 

Manganese 25304L O.OOB 0.205 0.196 O.OOB* O.OOB* 
0.lS2 - 0.231 

Silver 47303L 0.001 0.001* 

Zinc 3030SL 0.001 0.014 0.0117 0.005 
0.006 - O.01S 0.002 - 0.007 

Vanadium 04303L 0.01 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury BOOllL 0.0001 0.0001* 0.0001* 0.0001* 

Arsenic 33104L 0.0002 0.0002* 0.0002* 

Nickel 28302L 0.001 0.001* 0.002 

Aluminum 
0.001* - O.OOS 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 

Carbon T. 06006L 2.0 30S.0 
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WELL #5 5300E - l4400S (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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6. SUMMARY CF SAMPLIN3 AND TESTll\K3 CF CCMPOSlTE SAMPLES CF 

ALL FIVE WELLS 



243 

Composite Samples 

Date of Bioassays: A. (1) July 19, 1976 
(2) July 27,1976 
(3) September 15, 1976 
(4) September 25, 1976 

B. (1) February 12, 1977 
(2) February 12, 1977 
(3) February 22, 1977 
(4) Ma rch 22, 1977 

Type of Bioassays: A. (1) 10 day Static 
(2) 10 day Static 
(3) 96 hr. Semi Static Replacement 
(4) 96 hr. Semi Static Replacement 

B. (1 ) 96 hr. Conti nuous Flow 
(2) 96 hr. Semi Static Replacement 
(3) 96 hr. Continuous Flow 
(4) 96 hr. Continuous Flow 

Type of Fish: A. (1) Trout Perch (Percopsis omiscomaycus) 

(2) Trout Perch (Percopsis omiscomaycus) 

(3) Trout Perch (Percopsis omiscomaycus) 

(4) Trout Perch (Percopsis omiscomaycus) 

B. (1 ) Ra i nbow Trout (Salmo gairdneri) 

(2) Rainbow Trout (Salmo gairdneri) 

(3) Rainbow Trout (Salmo gairdneri) 

(4) Rainbow Trout (Salmo gairdneri) 

. /2 
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Composite Samples 

Dilution Water: A. (1 ) Athabasca River Water 
(2) Athabasca River Water 
(3) Athabasca River Water 
(4) Athabasca River Water 

B. (1 ) City of Edmonton Treated Water 
(2) City of Edmonton Treated Water 
(3) City of Edmonton Treated Water 
(4) City of Edmonton Treated Water 

Mean Survival Times: A. (1) 100% = 2.49 (2.41 - 2.56) 
40% = 14.2 (9.66 - 20.87) 

(2) 100% = 3.5 (3.09 - 3.97) 
80% = 8.99 (7.50 - 10.77) 
40% = 96.0 (79.3 - 116.2) 

(3) 100% = 1.03 (0.89 - 1.19) 
80% = 3.25 (2.62 - 4.03) 
60% = 2.86 (2.25 - 3.63) 
40% = 4.78 

(4) 35% = 13.6 (7.31 - 25.3) 

B. (1) 100% = 1.41 (1.15 - 1.72) 
80% = 2.35 
60% = 3.30 

(2) 100% = 0.759 (0.6 - 0.9) 
80% = 2.0 (1.8 - 2.2) 

(3) 100% = 5.69 (5.03 - 6.44) 
80% = 18.0 (7.44 - 43.56) 

(4) 100% = 2.03 (1.83 - 2.24) 
80% = 2.20 
60% = 2.50 (2.33 - 2.69) 
40% = 4.20 (3.59 - 4.91) 
20% = 7.81 (6.59 - 9.25) 

. . . /3 
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Composite Samples 

96 hr. LC50 (%): A. (1) = 20 < LC50 < 40 (Sprague) 
= 45.0 (38.0 - 59.2) (Reed & Muench) 

(2) = 40.0 (Sprague) 
(3) = 35.0 (Sprague) . 

= 32.0 (28.1 - 35.9) (Reed & Muench) 
(4) = 30 < LC50 < 35 (Sprague) 

B. (1) = 52.5 (Sprague) 
= 55.2 (50.1 - 60.0) (Reed & Muench) 

(2) = 60% < LC50 < 80% (Sprague) 
= 68.6 (64.2 - 73.0) (Reed & Muench) 

(3) = 80 < LC50 < 100 (Sprague) 
= 80 (74.9 - 85.1) (Reed & Muench) 

(4) = 15.2% (Sprague) 
= 11.1 (3.7 - 18.5) (Reed & Muench) 
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6.1 TEST NO. 1 BIOASSAY DATA, 19 July 1976 

Data presented. re:re include: 

1. cumulative norta1ity of Trout-};:erch (Percopsis 

omiscomaycus)i and 

2. graphical determination of ICSO and MST' s (Litchfield 

1949) • 



TEST # 1 
MINE TEST DATE JULY 19/76 

__ CQNCENTRATIONS (MEAN & RANGE) 

PARAMETER CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 4 Readings 2 Readings 2 Readings 

Temperature (oC) 15.39 ± .18 15.39 + .11 15.3 + .32 15 15.25 15 

Range (14.5-16.0) Range (14.5-15.5) Range (15.0-15.5) No Range 

Dissolved Oxygen (mg/1) 9.11 + .43 9.03 + .76 8.92 + .49 9.1 8.25 9.25 
- - -

Range (7.9 - 9.5) Range ( 8.6- 9.6) Range (7.5 - 9.0) Range ( 8.7 - 9.8) 

pH 8.00 + .06 8.82 + .21 8.84 + .11 8.74 8.32 8.32 

Range (8.35- 9.10) Range ( 8.30-8.91) Range (7.88- 8.55) Range ( 8.26- 8.39) 

Conductivity (lls/em) 240 5761 > 10,000 > 10,000 > 10,000 > 10,000 

Fish Length (em. ) TOTAL 5.75 + .23 

Fish weight (gm. ) TOTAL 2.15 + .32 -

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/Cone. 1 1 1 1 1 1 

Volume of Dilutions (1) 20 20 20 20 20 20 

LTSO (hr. ) 14.2 (9.66-20.87) 2.49 (2.41-2.56) 
._._-----

LCSO (Cone. by Vol.) BETWEEN 20% and 40% 
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LCsO Determination at. 15°C of Test #1 of Composite Mine Depressurization Water 
~, t<"E ~~~r~~~T&H~~~~/cijJM;:O~~;~~' r,---.' 46 7320 :-, 

Test Organism - Trout Perch (Pepcopsis omiscomaycus) Date - July 19, 1976 
3 4567891 2 34567891 2 34567891 

3 4 6 8 9 10.0 7.0 40.0 5 60/)7 Po..o1 i 00 3 4, 6 8 9 i 
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1250 100' Cone, Test t 1 of Composite ~ne Dep ressurization Water 
MST (Time vs 'Mortality) Test organism 'lTOl,lt Pereh (Percopeie omi.ecol1l:lycus) 
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'" Cone. Test n of ,....ine Depressuri zation Water Composite 
""T ITimo vo • Mortality) Tes t Organism - Trout Pereh (Pel'cop8ie omisaoll1aycue ) 
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6.2 TEST NO. 2 BIOASSAY DATA, 27 JULy 1976 

Data presented here incltXle: 

1. cumulative mortality of Trout-:r;:erch (percopsis 

omiscomaycus)i 

2. graphical determination of I.C50 arrl MST's (Litchfield 

1949); and 

3. lethal concentration determination (Woolf 1968). 



TEST #2 3EST DATE JULY 27/76 

PARAMETER CONTROL 20% 40% 60% SO% 100% 

5 Readings 5 Readings 5 Readings 4 Readings 2 Readings 2 Readings 

Temperature (oC) 14.S + .13 14.8 + .19 14.8 + .18 14.4 13.75 13.5 -
Range (13.0-15.5) Range (13.0-14.5) Range (13.0-14.0) 

Dissolved Oxygen (mg/1) 9.59 + .35 9.59 + .1S 9.47 + .09 9.43 8.4 7.7 
- -

Range (S.7 - 9.9) Range ( 7.5- 9.3) Range ( 6.5- 8.9) 

pH 8.33 + - .04 9.03 + .07 S.87 + .09 8.49 S.13 S.OO 

Range (7.86- S.SS) Range ( 7 . 71-S. 55) Range ( 7.70-8.31) 

Conductivity (lls/em 226 5674 > 10,000 > 10,000 > 10,000 > 10,000 

Fish Length (em.) 6.0 + .30 

Fish Weight (gm. ) 2.5 + .44 

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/Cone~ 1 1 1 1 1 1 

Volume of Dilutions (1. ) 20 20 20 20 20 20 

LTSO (hr. r - - 96 (79.3 -116.2) - 8.99 (7.50-10.77) 3.5 (3.09-3.97) 

LCSO (Cone. by Vol.) 40.0% 
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( ( of Test ~1 .1 of Composite Mine Depr essuril<ation 
\ Wa ter 4 67320 

Test Organism - Trout Perch (Pe~op8is omiscomayaus J Date July 27, 1976 , • 56 789 1 , , • 5b 7 8 9 1 , , • 
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HST (Time VB 'Mortality) Tes t Org anism - Trout Pe rch (Percopeis omiscomaycueJ 

"". July 2 7 :~ 1976 

T"'" (Hrs. ) ~ " . • , • • 
" " • • • , • : , . . , 

; , ,: GIN i'l i :: , 1 1 ii i i '1 I 
, i i I , ,1 , i ~ , , 

, !g ' ' I I ; ; 
, , , 

, , I I I , i , , , ~ , I , 
, , , " '. 

, . , I ; ; : I'; 
, I , , 

, , 

i , : ; i ; I , I I I ii i : I ; , , I 1 ," , , , 
, , ; I , , , I! ' :1 , I I , , , , , , 

" ; 
" 

I , , . , , , , 
'. 

• -
, 

• ~ ....-. ' . 
, 

• . I , , , , 
, , , , 

1 ' ! : I ! i , 

, I . ' I 

~ , , I ; I , ' I , . , . 
, , 

I , 

• I I , i • i , ii' I , 
, 

- " " • • • , • • - " • • • , • • -o 



257 '" "'T 
Cone. by Volume Test * 2 Composite 
(Tim~ VS 'Mortality) Tes t organism 
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LETHAL CONCENTRATION DETEPMINATION 

COMPOSITE 

12 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortalit:l % 

Control 5 0 5 0 20 20 0 

20 5 0 5 0 15 15 0 

40 5 0 5 0 10 10 0 

60 5 0 5 0 5 5 0 

80 5 5 0 5 0 5 100% 

100 5 5 0 10 0 10 100% 

LCso=70 ::. 10.1 

LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

24 Hrs. 

Accumulated CUmulative 
Concentration N No. Dead No. Alive Dead Alive Total r-iortali ty % 

Control 5 0 5 0 17 17 0 

20 5 0 5 0 12 12 0 

40 5 0 5 0 7 7 0 

60 5 3 2 3 2 5 60 

80 5 5 0 8 0 8 100 

100 5 5 0 13 0 13 100 

LCso=56.7 ::. 14.0 



260 

LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

48 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 5 a 5 a 14 14 

20 5 1 4 1 9 10 10 

40 5 a 5 1 5 6 16.7 

60 5 5 a 6 a 6 100 

80 5 5 a 11 a 11 100 

100 5 5 a 16 a 16 100 

LCso=48.0 ~ 11.0 

LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

72 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 5 a 5 a 13 13 a 

20 5 1 4 1 8 9 11.1 

40 5 1 4 2 4 6 33.3 

60 5 5 a 7 a 7 100 

80 5 5 a 12 a 12 100 

100 5 5 a 17 0 17 100 

LCso 45 + 14.2 
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LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

96 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 5 0 5 0 13 13 0 

20 5 1 4 1 8 9 11.1 

40 5 1 4 2 4 6 33.3 

60 5 5 0 7 0 7 100 

80 5 5 0 12 0 12 100 

100 5 5 0 17 0 17 100 

LCso 45 + 14.2 

LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

120 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 5 0 5 0 10 10 0 

20 5 1 4 1 5 6 16.7 

40 5 4 1 5 1 6 83.3 

60 5 5 0 10 0 10 100 

80 5 5 0 15 0 15 100 

100 5 5 0 20 0 20 100 

Leso 30 + 12.3 
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LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

144 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 5 a 5 a 8 8 a 

20 5 2 3 2 3 5 40 

40 5 5 a 7 a 7 100 

60 5 5 a 12 a 12 100 

80 5 5 a 17 a 17 100 

100 5 5 a 22 a 22 100 

LCso 23.3 + 13.9 
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6.3 TEST NO.7 BIOASSAY Data, 20 SEPTEMBER 1976 

Data presented rere include: 

1. cumulative mortality of Trout-perch (Percopsis 

omi scoma ycu s) ; 

2. graphical dete:rmination of LeSO arrl MST's (Litch£ield 

1949); arrl 

3. lethal co:nc=entration detenninaticn (W:>olf 1968). 



TEST # 7 TEST DATE SEPTEMBER 20/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 readings 5 readings 5 readings 2 readings 2 readings 2 readings 

Temperature (oC) 13.8 2:. 1. 21 13.8 + 1. 28 13.9 + .56 14.0 14.0 14.0 - -

No Range No Range No Range 

Dissolved Oxygen (mg/1) 9.9 2:. .11 9.8 + .11 9.8 + .16 9.6 9.5 9.5 
- -

No Range Range (9.5-9.6) Range (9.5-9.6) 

pH 8.25 + .00 8.69 2:. .15 8.81 + .14 8.91 8.57 8.66 - -

Range (8.88-8.94) No Range Range (8.65-8.67) 

Conductivity (jJs/cm) 186 5329 9793 > 10,000 > 10,000 > 10,000 

Fish Length (ern. ) 4.37 + .23 
-

Fish Weight (gm. ) .8 + .10 

Number Fish/Dilution 5 5 5 5 5 5 

Number Dilutions/Cone. 2 2 2 2 2 2 

Volume of Dilutions (1. ) 20 20 20 20 20 20 

LT50 (hrs. ) 4.78 2.86 (2.25-3.63) 3.25 (2.62-4.03) 1.03 (0.89-1.19) 
~----- ~~-

-----~ ------

LC
50 

(Cone. by vol.) 35.0'1; 
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LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

2 Hrs. 

Accumulated Cumulative 
Concentration N No. Dead No. Alive Dead Alive Total Mortalit;'l % 

Control 10 0 10 0 89 89 0 

15 10 0 10 0 79 79 0 

20 10 0 10 0 69 69 0 

25 10 0 10 0 59 59 0 

30 10 0 10 0 49 49 0 

35 10 0 10 0 39 39 0 

40 10 0 10 0 29 29 0 

60 10 0 10 0 19 19 0 

80 10 1 9 1 9 10 10 

100 10 10 0 11 0 11 100 

LCso 88.9 .:t. 7.5 

LETHAL COnCENTRATION DETERMINATION 

COMPOSITE 

12 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 60 60 0 

15 10 0 10 0 50 50 0 

20 10 0 10 0 40 40 0 

25 10 1 9 1 30 31 3.2 

30 10 0 10 1 21 22 4.5 

35 10 4 6 5 11 16 31.2 

40 10 5 5 10 5 15 66.7 

60 10 10 0 20 0 20 100 

80 10 10 0 30 0 30 100 
100 10 10 0 40 0 40 100 

Leso 37.7 .:t. 6.1 
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LETHAL CONCENTRATION DETEPMINATION 

COMPOSITE 

24 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortalit;z: % 

Control 10 0 10 0 54 54 0 

15 10 0 10 0 44 44 0 

20 10 1 9 1 34 35 2.9 

25 10 1 9 2 25 27 7.4 

30 10 0 10 2 16 1B 11.1 

35 10 7 3 9 6 15 60 

40 10 7 3 16 3 19 B4.2 

60 10 10 0 26 0 26 100 

BO 10 10 0 36 0 36 100 

100 10 10 0 46 0 46 100 

LCso 34.0 + 5.B 

LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

48 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total :t-1ort ali ty % 

Conbo1 10 0 10 0 52 52 0 

15 10 0 10 0 42 42 0 

20 10 1 9 1 32 32 3.1 

25 10 1 9 2 20 22 9.1 

30 10 0 10 2 13 15 13.3 

35 10 7 3 9 3 12 75 

40 10 10 0 19 0 19 100 

60 10 10 0 29 0 29 100 

80 10 10 0 39 0 39 100 

100 10 10 0 49 0 49 100 

LCso 33.0 + 4.5 
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LETHAL CONCENTRATION DETERMINATION 

COMPOSITE 

72 Hrs. 
Accumulated CUmulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortality % 

Control 10 0 10 0 49 49 0 

15 10 0 10 0 39 39 0 

20 10 1 9 1 29 30 3.3 

25 10 1 9 2 20 22 9.1 

30 10 0 10 2 11 13 15.4 

35 10 9 1 11 1 12 91.6 

40 10 10 0 21 0 21 100 

60 10 10 0 31 0 31 100 

80 10 10 a 41 a 41 100 

100 10 10 a 51 a 51 100 

LCso 32.3 + 4.1 

LETHAL CONCE~~RATION DETERMINATION 

COMPOSITE 

96 Hrs. 
Accumulated Cumulative 

Concentration N No. Dead No. Alive Dead Alive Total Mortalitl:: % 

Control 10 a 10 a 48 48 a 

15 10 0 10 0 38 38 a 

20 10 1 9 1 28 29 3.4 

25 10 1 9 2 19 31 6.5 

30 10 a 10 2 10 12 16.7 

35 10 10 0 12 a 12 100 

40 10 10 0 22 a 22 100 

60 10 10 0 32 a 32 100 

80 10 10 a 42 0 42 100 

100 10 10 a 52 0 52 100 

LCso 32.0 .:!:. 3.9 
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6.4 TEST NO.8 BIOASSAY DATA, 30 September 1976 

Data presented here include: 

1. cumulative nortality of Trout-perch (Percopsis 

omiscomaycus); and 

2. graphical detennination of 1£50 arrl MST' s (Li tchfield 

1949). 



TEST # 8 COMPOSITE MINE DEPRESSURIZATION WATER SEMI STATIC REPLACEMENT TEST DATE SEPTEMBER 30/76 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 15% 20% 25% 30% 35% 

--------------~------------ ------- ------------ -----------t-----------f----------l-------------
14.7 + .57 14.9 + .55 Temperature (oC) 14.8 + .98 14.9 + .55 14.9 + .55 14.9 + .55 

- -

9.5 + .17 Dissolved Oxygen (mg/l) 9.4 + .22 9.4 + .14 9.3 + .16 9.2 + .28 8.8 + .35 - -

pH 8.26 + .01 8.56 + .12 8.20 + .11 8.34 + .10 8.02 + .03 8.62 + .19 

Conductivity (~s/em) 227 4117 5371 6446 7562 8495 

Fish Length (em.) 4.3 + .13 

Fish Weight (gm) .68 + .07 

Number Fish/Dilution 5 5 5 5 & 4 5 5 

Number Dilutions/Cone. 2 2 2 2 2 2 

Volume of Dilutions (1) 20 20 20 20 20 20 

LT50 (Hrs.) 13.6 (7.31-25.29) 

______________ '------___________ 1 _________ ------1.. ___________ _ 

LC
50 

(Cone. by Vol.) 30 < LCso < 35 



CUMULATIVE MORTALITY OF TROUT PERCH (Pel'aOeSiS omsiaomay"aus) 

TEST #8 - COMPOSITE 

Concentration 
Mine Depressurization TIME (Hrs. ) Total 
Water % Mortality 
(% by volume) 0.0 0.25 0.50 1.00 2.00 4.00 8.00 12.00 16.00 24.00 36.00 48.00 60.00 72.00 73.83 84.00 96.00 (96 hrs.) 

Control 
N = 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

15 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N 
20 ...J 

00 
N = 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 
N = 10 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 

% mortality 0 0 0 0 0 0 10 10 10 10 10 10 10 10 10 10 10 10 

30 
N = 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

35 
N "" 10 0 0 0 0 0 0 0 4 6 7 7 7 7 9 10 

% mortality 0 0 0 0 0 0 0 40 60 70 70 70 70 90 100 100 



• 
• I • • 

. , 
" 

• • '" '" ... cr '" ;:; 



• " E 

" " • 

, , 
• , 
, 
, 
• 

( ( 

• 

' "t-

~OQ." ''tM Mi t . , A , C'CLU. 
~."" .... <=<~ CO. _ ~ .. . 

567 891 

28' 
U 467320 

, , 
.1 .. 
. ,. 

, • , , , , , , 
'" CbnCO!ontriltion 



281 

6.5 CHEMISTRY DltTA (JULY TO NOJEMBER 1976) 

Data presented here incltrle sum:nary of chemistry analysis 

of mine depressurization water collected fram Syncrude's Lease 17 

and canpared to analysis of Athabasca River water. 



POLLUTION CONTROL LAB SAMPLE DATES 1976 CHEMEX LABS (ALTA) LTD. 
MEAN RANGE 

PARAMETERS NAQUADAT DETECI'ION JULY NAQUADAT DETECTION JULY SEPTEr-tBER P:TOBER NOVE~lBER 

CODE LIMIT 08 15 CODE LIMIT 27 15 DB** 19 01(a) 01(b) 9(a) 9(b) Low High 

Conductivity 02041L 0.2 ~6000 24500 02041L 1.0 32000 29500 24500 ~6000 ~7000 ~7000 24000 124000 26450 k!4000 - 32000 

Odor 02001L 0.0 10.0 02001L 1.0 16 8 4 16 8 8 4 16 10 4 - 16 

Color 02011L 1.0 97 98 02011L 1.0 5* 5* 5* 5* 5* 5* 5* 5* 23.5 5* 98 

Color T2 02011L 1.0 98 99 98.5 98 - 99 

Color T3 02011L 1.0 96 97 96.5 96 - 97 

Tanin & Lignin 06551L 0.1 0.3 0.1* 06551L 0.1 0.06 0.35 0.4 0.5 0.1* 0.1* 0.1* 0.1* 0.21 0.1* - 0.35 

T.R. 10471L 10.0 6142 15796 15969 5796 - 16142 
N 

T.F.R. 10571L 10.0 5680 1045lL 1.0 16060 15000 114600 4700 4535 \14670 114320 114500 14896.1 
00 

4320 - 16060 w 

T.F.R.F. 1055lL 1.0 154BO 14180 4130 rL4235 3995 \14050 i14140 4240 14306.25 3995 - 15480 

T.N.F.R. 10401L 1.0 10.8 125.6 8.4 20.4 14.8 I 0.4' 0.4* 1.2 22.75 0.4* - 125.6 

T.N.F.R.F. 10510L 1.0 7.6 113.6 5.2 11.6 11 0.4* 0.4* 0.4* 18.78 0.4* - 113.6 

Turbidity 02073L 0.0 6.0 02073L 0.0 8.2 0.1* 1.2 3.88 0.1* - 8.2 

Surfactants 1070lL 0.05 1. 58 1.71 10701L 0.02 0.02 0.14 0.02* 0.02 0.02* 0.021* 0.02" 0.02* 0.36 0.02* - 1.71 

Hurnic Acids OOOOOL 2.0 2.0* 1.0* 1.0* 1.0* 1.0* 1.0* 1.0* 1.0* 1.125 

T.'O.C. 06001L 2.0 301 21.0 06001L 1.0 30 40 10 50 50 50 20 5 57.69 5 - 301 

T.LO.C. 06051L 2.0 

I 
546 303 06501L 0.5 6BO 540 520 250 425 425 470 530 468.9 250 - 680 

Nitrite 07205L 0.1 0.1* 

I 
0.1* 0.1* , 
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" DI (a ) DI (bl 19(a) 9 (b) ~ · "' " 
~, , ~, OHOSt. '-' O.P 0 . 03J 071101. 0 .0 1 0.04 0.0' 0.02 0 .01 D.en 0 . 0 1 0 . 0 1 0.01 O.OJ 0.01 · 0.04 

~ , 075551. 0 . 05 0.55 10 .47 075061. 0 . 00' ,. , , .. .., , .. • .., .., '-' 8 .5] '-' · 10. 55 

IIlt ~<>\I.n ~ 07oo3L 0.05 
O. '" 10.01 070131. O. , 11. 1 " 10.9 10. 5 g.OS B.95 ••• 9. 85 10.59 B. 9 5 · 11. 7 

rho.plate T 154071. 0.21 0.' 0.07 0.005 ' · 0.18 

PhOSphorus , 150011. D.OS I S40f>L 0.001 0.005· 0.07 O.IB 0. 15 0.03 0 .04 0 . 04 0 . 05 0 .205 0. ' · 0.21 

PhOBphorus • 15256L 0 .069 152561. 0 . 001 O.OOS· 0.01 O.Dl 0.04 0.01 0.0 ' 0.04 0.05 0.015 O. OOS · · 0.069 

~h.nol 065JlL 0 .001 0 .002 065l21. 0.002 0 .001" 0.001 0.001 0 . 004 0.019 0.005 0.001 0.001 ' 0.004 0.001 ' · D.O I9 

.n , Gre ... 065211. LO • •• 0 6 S2lL O •• '-' 0.' O. I ' O. , 0.1 ' 0.1' 0.' .. , 1. 0) O. I ' · 4.6~ 

Sulphl<1e OH OtL 0.02 0 . 02 ' tHOt L 0.05 0 . 01 0.05 ' 0.05 ' 0 . 05 ' 0.05 ' 0.05 ' 0.05 ' 0.05 ' 0.05 O.O Z' · 0 .07 

Cyanide 066011. 0 .002 O.Ot · 0.26 ~, O •• I 0.01 ' 0.01 ' 0 . 0 1 ' 1 0.01' 0.01 ' O.Ot ' 0.01 ' O.Ot' 0.0)5 0.0 1 ' · 0.)5 

Ify<,lroc .. rbon 065001. 0.001 O. t9 0.001 ' ~, >0. " 0"-1 0. 01 ' 0.01 ' 0.01' 0.01 ' H .09 0.001' -In 

B.O.D. 081011. 0.0 1 '.0 '-' 

C.O.D. OIlOIL '.0 ... t 05.6 08l0 lL '.0 41 .9 .. , 
" •• '" .. .~ .. IH. H 47.9 _no 

t ad&i ... 411)011. 0.001 0 . 002 48)D1L 0.00 1 0.019 0.001 0 . 001 0 . 001' 0 . (0) ' 0.001 ' 0.001 0 0"- 0. (0) 0 .001 ' · 0.019 

c;h..,.h .. . ' 2' 1011. 0.001 0.00 2 ' 0.002 ' alOIL 0.(0) 0.011 0.00] O.OO} 0 . 003 ' 0 . (0) ' e.OOl" 0 . 00] 0. 00) ' 0.00' 0.001 ' · 0 .01l 

t "".,.. 2U05L 0.001 o.~ Z93061. 0.01 O.OU 0 .00' 0.0) 0.00] 0.058 O.OU 0.006 0.004 0.015 0.001 · 0 . 58 

I ron 26)021. 0 . 05 .. , 0.' 26)0 '1, 0.05 0.)5 ,. " 6.6J 2 . 75 O. , 0.' 0 .14 0 .14 1.61 O.U · 6 . 63 

Lead BH02L 0.(0) O.OOJ ' 82l01L 0.001 0.042 0.015 0.00) O.OOZ ' O.OOZ ' 0.001 ' 0 . 00 2 0.002 ' 0.009 O.OOZ ' · 0 . 042 



CHEMICAL DATA COMPOSITE 
~"\:'J:::1': ---------------- MF.J\i" --

POLLUTION CONTROL LAB SAMPLE DATES 1976 CHEMEX LARS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTION JULY NAOUADAT DETECTION JULY SEPTEMBER OCTOBER NOVEMBER 
CODE LIMIT 08 15 CODE LIMIT 27 15 28** 19 01(a) 01(b) 19(a) 19(b) 

I/);.] - ?iC::l 

Manganese 25004L 

I 
0.008 0.14 25004L 0.01 0.19 0.181 0.291 0.24 0.21 0.18 0.18 0.18 0.181 0.018 - 0.291 

Silver 47303L 0.001 47301L 0.01 0.02 0.005* 0.01 0.005* 0.005* 0.005* 0.009 0.005*- 0.02 

Zinc 30305L 0.001 0.001* 30304L 0.01 0.021 0.007 0.058 0.028 0.048 0.019 0.001 0.002 0.02 0.001*- 0.058 

Selenium 34102L 0.0002 0.0025 0.0005* 0.0005* 0.0005* 0.0005* 0.0005* 0.0005* 0.0005* 0.0005* 0.0008 0.0005*- 0.0025 

Mercury 80003L 0.0001 0.0001 0.0001* 0.0004 0.0063 0.0002* 0.0024 0.072 0.0001* 0.07 I 
10.0043 0.016 0.0001*- 0.07 

ArSenic 33104L 0.0002 0.0002 0.005* 0.009 0.009 0.001* 01001* 0.001* 0.0015 0.0015 0.003 0.0002*- 0.009 

Nickel 28302L 0.001 0.001* 0.15 0.002* 0.006 0.004 0.002* 0.002* 0.002* 0.002* 
0.019 0.001* - 0.15 

Aluminum 13005L 0.02 0.05* 0.82 0.82 0.23 0.11 0.09 0.08 0.08 0.29 0.05* - 0.82l:;:l 
lJ1 

Cobalt 27302L 0.001 0.002 0.123 0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 0.016 0.002*- 0.123 

Boron 05102L 0.1 2.21 2.23 2156 2.93 2.82 2.08 1.93 2.32 2.39 1.93 - 2.93 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 6326 5297 15811.5 5297 -16326 

P.C.B.'s OOOOOL 0.0001 0.0001* 0.0001* 0.0006* 0.0006* 0.0006* 0.0004* 

Carbon T 06006L 2.0 847 21.0 434 21.0 - 847 

Chromium 1111.0 1111. 0 

Vanadium 23301L 0.05 0.02 0.008 0.006 0.001* 0.001* 0.001* 0.001* 0.001* 0.005 0.001*- 0.02 



CHEMICAL DATA COMPOSITE 

(1) Winnipeg Composite (2) Out Test (3) Our Test - Kananaskis Sample 

July 08 Collection date of Winnipeg sample October 

July 15 Analysis of Winnipeg sample after transport to Winnipeg November 

July 27 Analysis of our composite collected July 08 November 

september 15 Colection date of composite for Kananaksis sample November 

September 28 Bioassay sample November 

Conducti~ity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NH3 expressed as N 

Phosphorus T expresses as PO~ 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

19 

01 (a) 

Dl{b) 

19{a) 

19(b) 

Collection date of Winnipeg sample 

Analysis of unfiltered sample after transport to winnipeg 

Analysis of filtered sample 

Analysis of unfiltered sample after bioassay 

Analysis of filtered sample 

tv 
co 
0'1 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPP~SSURIZATION WATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COMPARED TO ANALYSIS 

OF ATHABASCA RIVER ~'lATER 

COMPOSITE #1 

PARAMETERS INAQUADAT DETECTION DATE OF WELL PROFILE I ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS MTD RANGES I RIVER MEANS AND RANGES 

SAHPLE L - H • JULy 15/76 L - H 
JULy 15/76 

Calcium 20103L 0.002 14.0 48.44 21.5 31.35 
3.4 - 136.0 17.5 - 40.0 

}1agnesium 12102L 0.001 218.0 141. 7 6.3 6.57 
108.0 - 233.0 4.5 - 10.0 

Sodium 11102L 0.5 5600.0 5668.2 6.0 9.29 
5250.0 - 6250.0 5.9 - 36.0 

Potassium 19102L 0.5 57.5 45.0 0.7 0.91 
36.5 - 57.5 0.4 - 1.5 

Chloride 17203L 0.5 7821.0 7598.79 4.5 6.11 
7175.0 - 8272.0 1.0 - 51.0 

Sulphate 16306L 1.0 10.0* 11.49 2.6 13.8 
0.5 - 29.0 0.5 - 41.0 

Alka lini ty T 10101L 1.0 2644.0 2655.0- 90.1 86.69 
2160.0 - 4104.0 66.8 - 129.0 

pH ! 10301L 0 7.9 8.08 7.6 7.5 
7.5 - 9.1 6.8 - 8.3 

Carbonate 06301L 1.0 99.0 0.0 0.0 
0.0 - 396.0 

Bicarbonate 06201L 1.0 3223.0 3075.5 109.8 105.76 
1828.5 - 5002.8 81.4 - 158.0 

Hardness T 10603L 0.1 934.0 707.3 79.6 89.1 
469.8 - 1300.0 63.5 - 138.0 

Conductivity 20401L 1.0 '24500.0 26450.0 156.0 185.7 
24000.0 - 32000. 132.0 - 270.0 

Surfactants 10701L 0.02 1. 71 0.36 0.02 0.03 
0.02* - 1. 71 0.02* - 0.09 

T.O.C. 06001L 1.0 21.0 57.69 16.5 25.82 
5.0 - 301.0 10.5 - 70.0 

'T.I.O.C. 06051L 1.0 303.0 468.9 21.5 19.44 
250.0 - 680.0 11.0 - 40.0 

Phenol 06532L 0.002 0.002 0.004 0.001* 0.005 
0.001* - 0.019 0.001* - 0.022 
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COMPOSITE #1 (Continued) 

PARANETERS NAQUADAT DETECTION DATE OF WELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SA11PLE L - H JULY 15/76 L - H 
JULY 15/7€: 

Oil & Grease 06521L 0.1 4.6 1.03 0.1* 0.56 
0.1* - 4.6 0.1* - 5.0 

Sulphide 16101L 0.05 0.02* 0.05 0.05* 0.05* 
0.02* - 0.07 

Cyanide OOOOOL 0.1 0.26 0.035 0.01* 0.01* 
0.01* - 0.26 

Hydrocarbon T OOOOOL 1.0 0.001* 24.09 1. 0* 0.9 
0.001* - 192.0 0.001* - 2.0 

C.O.D. 08301L 5.0 105.6 172.34 45.8 86.83 
47.9 - 470.0 ..... 37.0 - 267.0 

Cad.rn.iu.."n 48302L 0.001 0.002 0.003 0.001* 0.002 
0.001* - 0.019 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.002* 0.004 0.003* 0.004 
0.002* - 0.011 0.002* - 0.018 

Copper 29306L 0.01 0.006 0.015 0.014 0.019 
0.001 - 0.58 0.002 - 0.059 

Iron 26304L 0.05 0.6 1.61 2.30 7.26 
0.14 - 6.63 0.9 - 63.0 

Lead 82302L 0.002 0.003* 0.009 0.002 0.0056 
0.002* - 0.042 0.002* - 0.026 

Manganese 25304L 0.01 0.14 0.181 0.11 0.24 
0.018 - 0.291 0.056 - 1. 7 

Silver 47301L 0.01 0.009 0.005* 0.005* 
0.005* - 0.02 

Zinc 30304L 0.01 0.001* 0.02 0.02 0.053 
0.001* - 0.058 0.014 - 0.069 

Va!1aCiium 23301L 0.02 0.005 0.01* 0.004 
.001* - 0.02 0.001* - 0.014 

Selenium 34302L 0.00015 0.0008 0.002* 0.0012 
b 0005* - 0.0025 0.0005* - 0.0018 

Mercury 80011L 0.0002 0.0001* 0.016 0.0002~ 0.0067 
b 0001* - 0.07 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.003 0.02 0.0065 
b.0002* - 0.009 0.0025* - 0.02 

Nickel 28302L 0.002 0.001* 0.019 0.01 0.014 
0.001* - 0.15 0.002* - 0.08 

Aluminum 13302L 0.5 0.29 1. 21 2.1 
0.5* - 0.82 0.43 - 10.6 
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COMPOSITE # 1 (Continued 
PARAMETERS NAQUADAT DETECTION 

CODE LIMIT 

Cobalt 27302L 0.002 

Boron 05105L 0.05 

Carbon T 

Conductivity in microsiemens/crn 

Turbidity in J.T.U. 

Metals as Totals mg/l 

DATE OF WELL PROFILE 
BIOASSAY MEANS AND RANGES 
SAMPLE L - H 
JULY 15/76 

0.002 0.016 
0.002* - 0.123 

2.39 
1.93 - 2.93 

21.0 434.0 
21.0 - 847.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N031 NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less them 

Analysis by Chemex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER 1-lEANS AND RA,~GES 

JULy 15/76 L - H 

0.002* 0.005 
0.002* - 0.043 

0.10 0.2 
0.01 - LSI 

44.5 
41.0 - 48.0 
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I 
SUMMARY OF CHEHISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF ATHABASCA mVER \1ATER 

COMPOSITE #2 

PARAMETERS NAQUADAT DETECTION DATE OF I WELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY i NEANS AND RANGES RIVER MEANS AND RANGES 

SAMPLE L - H JULY 27/76 L - H 
JULY 27/76 

Calcium 20103L 0.002 11.0 48.44 22.0 31.35 
3.4 - 136.0 17.5 - 40.0 

Magnesium 12102L 0.001 160.0 141. 7 
"'I"-

6.5 6.57 
108.0 - 233.0 4.5 - 10.0 

Sodium 11102L 0.5 6250.0 5668.2 6.0 9.29 
5250.0 - 6250.0 5.9 - 36.0 

Potassium 19102L 0.5 40.0 45.0 1.0 0.91 
36.5 - 57.5 0.4 - 1.5 

Chloride 17203L 0.5 7650.0 7598.79 2.5 6.11 
7175.0 - 8272.0 1.0 - 51.0 

Sulphate 16306L 1.0 0.5 11.49 12.2 13.8 
0.5 - 29.0 0.5 - 41.0 

Alkalinity T 10101L 1.0 4104.0 2655.0 87.6 86.69 
2160.0 - 4104.0 66.8 - 129.0 

pH 10301L 0 7.6 8.08 7.3 7.5 
7.5 - 9.1 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 99.0 0.0 0.0 
0.0 - 396.0 

Bicarbonate 06201L 1.0 5002.8 3075.5 106.8 105.76 
1828.5 - 5002.8 81.4 158.0 

Hardne's T 10603L 0.1 686.2 707.3 81. 7 89.1 
469.8 - 1300.0 63.5 - 138.0 

Conductivity 20401L 1.0 32000.0 26450.0 175.0 185.7 
24000.0 - 32000.0 132.0 - 270.0 

Surfactants 10701L 0.02 0.02 0.36 0.02* 0.03 
0.02* - 1. 71 0.02* - 0.09 

T.O.C. 06001L 1.0 30.0 57.69 13.5 25.82 
5.0 - 301.0 10.5 - 70.0 

T.I.O.C. 06051L 1.0 680.0 468.9 18.5 19.44 
250.0 - 680.0 11.0 - 40.0 

Phenol 06532L 0.002 0.001* 0.004 0.001* 0.005 
0.001* - 0.019 0.001* - 0.022 
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COMPOSITE #2 (Continued) 

PARANETERS NAQUADAT DETECTION DATE OF l'lELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAMPLE L - H JULY 27/76 L - H 

.'-TTT,V ?7/7F-

Oil & Grease 06521L. 0.1 2.3 1.03 0.1* 0.56 
0.1* - 4.6 0.1* - 5.0 

Sulphide 16101L 0.05 0.07 0.05 0.05* 0.05* 
0.02* - 0.07 

Cyanide OOOOOL 0.1 0.01* 0.035 0.01* 0.01* 
0.01* - 0.26 

Hydrocarbon T OOOOOL 1.0 192.0 24.09 5.0* 0.9 
0.001* - 192.0 0.001* - 2.0 

C.O.D. 08301L 5.0 47.9 172.34 47.3 86.83 
47.9 - 470.0 37.0 - 267.0 

Cadmium 48302L 0.001 0.019 0.003 0.001* 0.002 
0.001* - 0.019 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.011 0.004 0.003* 0.004 
0.002* - 0.011 0.002* - 0.018 

Copper 29306L 0.01 0.019 0.015 0.053 0.019 
0.001 - 0.58 0.002* 0.059 

Iron 26304L 0.05 0.35 1.61 2.70 7.26 
0.41 - 6.63 0.9 - 63.0 

Lead B2302L 0.002 0.042 0.009 0.003 0.0056 
0.002* - .0.042 0.002* - 0.026 

Hanganese 25304L 0.01 0.19 0.181 0.09 0.24 
O.OlB - 0.291 0.056 - 1. 7 

Silver 47301L 0.01 0.02 0.009 0.005* 0.005* 

0.005* - 0.02 

Zinc 30304L 0.01 0.021 0.02 0.039 0.053 
0.001* - 0.05B 0.014 - 0.069 

Vanadium 23301L 0.02 0.02 0.005 0.01* 0.004 
0.001* - 0.002 001* - 0.014 

Selenium 34302L 0.00015 0.0025 O.OOOB 0.002* 0.0012 
0.0005* - 0.0025 0.0005* - O.OOlB 

Hercury BOO IlL 0.0002 0.0004 0.016 0.0002* 0.0067 
0.0001* - 0.07 0 - 0.0044 

ll.rsenic 33004L 0.001 0.005* 0.003 0.005* 0.0065 

10.0002* - 0.?09 o 0025* - 0.02 

Nickel 28302L 0.002 0.15 0.019 0.002* 0.014 
0.001* - 0.15 - O.OB 

AluminuQ 13302L 0.5 0.05* 0.29 1.22 2.1 
0.05* - 0.B2 0.43 - 10.6 
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COMPOSITE #2 (Continued) 

PARA}!ETERS NAQUADAT PETECTION 
CODE LIMIT 

Cobalt 27302L 0.002 

Boron 05105L 0.05 

Carbon T 

I 

Conductivity in microsiernens/cm 

Turbidity in J.T.U. 

Netals as Totals mg/l 

DATE OF v.1ELL PROFILE 
BIOASSAY r-lEANS AND RANGES 
SAMPLE ·L - H 
JULY 27/76 

0.123 0.016 
0.002* - 0.123 

2.21 2.39 
1.93 - 2.93 

I 

343.0 
21.0 - 847.0 

Alkalinity and Hardness expressed as Calcilli~ Carbonate 

Nitrite, N02 + N03, NH expressed as N 

Phosphorus T expressed as POy 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

~~alysiG by Chemex Labs (Alberta) Ltd. 

ATHABASCA I P.IVER PROFILE 
RIVER r-mANS AND RANGES 

JULY 27/76 L - H 

0.002 0.005 
0.002* - 0.043 

0.04 0.2 
0.01 - 1.5. 

44.5 
41.0 - 48.0 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COI1PARED TO ANALYSIS 

OF ATHABASCA RIVER WATER 

COUPOSITE #3 

PARAMETERS NAQUADAT DETECTIm DATE OF WELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND PANGES 

SAMPLE L - H SEPT. 15/76 L - H 
SEPT. 15/7E 

Calcium 20103L 0.002 24.5 48.44 18.5 31.35 
3.4 - 136.0 17.5 - 40.0 

Magnesium 12102L 0.001 108.0 141.7 4.5 6.57 
108.0 - 233.0 4.5 - 10.0 

Sodium 11102L 0.5 5600.0 5668.2 6.5 9.29 
5250.0 - 6250.0 5.9 - 36.0 

PotassiUm 19102L 0.5 38.0 45.0 0.8 0.91 
36.5 - 57.5 0.4 - 1.5 

Chloride 17203L 0.5 7500.0 7598.79 1.0 6.11 
7175.0 8272.0 1.0 - 51.0 

Sulphate l6306L LO 0.6 11.49 4.8 13.8 
0.5 - 29.0 0.5 - 41.0 

Alkalinity T 10101L 1.0 2564.0 2655.0' 66.8 86.69 
2160.0 - 4104.0 66.8 - 219.0 

pH 10301L 0 7.6 8.08 7.6 7.5 
7.5 9.1 6.8 - 8.3 

Carbonate 06J01L 1.0 0.0 99.0 0.0 0.0 
0.0 - 396.0 

Bicarbonate 06201L 1.0 3125.5 3075.5 814. 105.76 
1828.5 - 5002.8 81.4 - 158.0 

Hardness T 10603L 0.1 505.8 707.3 64.7 89.1 
469.8 - 1300.0 63.5 - 138.0 

Conductivity 20401L 1.0 2' .0 26450.0 143.0 185.7 
~4000.0 - 32000.0 132.0 - 270.0 

Surfactants 10701L 0.02 0.14 0.36 0.02* 0.03 
0.02* - 1. 71 0.02* - 0.09 

T.O.C. 06001L 1.0 40.0 57.69 31.0 25.82 
5.0 - 301.0 10.5 - 70.0 

T.LO.C. 06051L 1.0 540.0 468.9 11.0 19.44 
250.0 - 680.0 11.0 - 40.0 

Phenol 06532L 0.002 0.0001* 0.004 0.001* 0.005 
0.001* - 0.019 0.001* - 0.02 
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CCMPOSITE #3 (Continued) 

PARAHETERS NAQUADAT DETECTlm~ DATE OF tVELL PROFILE ATHABASCA RIVER PROFILE 
CODE LIMIT I BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAMPLE L - H SEPT. 15/76 L - H 

SEPT 15/76 

Oil & Grease 06521L 0.1 0.3 1.03 0.7 0.56 
0.1* - 4.6 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.05 0.05 0.05* 
0.02* - 0.07 

Cyanide OOOOOL 0.1 0.01* 0.035 0.01* 0.01* 
0.01* - 0.26 

Hydrocarbon T 000 DOL 1.0 24.09 0.9 
0.001* - 192.0 0.001* - 2.0 

C.O.D. 08301L 5.0 366.0 172.34 124.6 86.83 
47.9 - 470.0 ...... [' 37.0 - 267.0 

Cadmiu."U 48302L 0.001 0.001* 0.003 0.001* 0.002 
0.001* - 0.019 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.003* 0.004 0.003* 0.004 
0.002* - 0.011 0.002* - 0.018 

Copper 29306L 0.01 0.001 0.015 0.004 0.019 
0.001 - 0.58 0.002 0.059 

Iron 26304L 0.05 2.15 1.61 5.25 7.26 
0.14 - 6.63 0.9 - 63.0 

Lead 82302L 0.002 0.015 0.009 0.002* 0.0056 
0.002* - 0.042 0.002* - 0.026 

Manganese 25304L 0.01 0.181 0.181 0.13 0.24 
0.018 - 0.291 0.056 - 1. 7 

Silver 47301L 0.01 0.005* 0.009 0.005* 0.005* 
0.005* - 0.02 

Zinc 30304L 0.01 0.007 0.02 0.015 0.053 
0.001* - 0.058 0.014 - 0.069 

Vanadium 23301L 0.02 0.008 0.005 0.001* 0.004 
0.001* - 0.02 .001* - 0.014 

Selenium 34302L 0.00015 0.0005* 0.0008 0.0005* 0.0012 
p.0005* - 0.0025 D.0005* - 0.0018 

Hercury BOOllL 0.0002 0.0063 0.016 0.0002* 0.0067 
p.0001* - 0.07 D 0001* - 0.0044 

Arsenic 33004L 0.001 0.009 0.003 0.006 0.0065 
0.0002 - 0.009 P 0025* - 0.02 

Nickel 28302L 0.002 0.002* 0.019 0.002* 0.014 
0.001* - 0.15 002* - 0.08 

A lu.rninuJ'n 13302L 0.5 0.82 0.29 1.25 2.1 
0.05* - 0.B2 0.43 - 10.6 
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COMPOSITE #3 (Continued) 

PARAMETERS NAQUADAT DETECTION 
CODE LHUT 

Cobalt 27302L 0.002 

Boron 05l05L 0.05 

Carbon T 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

DATE OF v7ELL PROFILE 
BIOASSAY MEANS AND RANGES 
SAMPLE L - H 

SEPT. 15/76 

0.002* 0.016 
0.002* - 0.123 

2.23 2.39 
1.93 - 2.93 

I 

4.34 
21.0 - 847.0 

I 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NH expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH uni ts 

* less than 

Analysis by Chemex Labs (Alberta) Ltd. 

ATHABASCA RIVER PROFILE 
RIVER MEANS AND RANGES 

SEPT. 15/76 L - H 

0.002* 0.005 
0.002* - 0.043 

0.02 0.2 
0.01 - 1.51 

44.5 
41.0 - 48.0 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF ATHABASCA RIVER WATER 

COMPOSITE #4 

PARAMETERS INAQUADAT IDETECTION DATE OF WELL PROFILE I ATHABASCA RIVER PROFILE 
i 

LIMIT BIOASSAY MEANS AND RANGES CODE MEANS AND RANGES RIVER 
SAMPLE L - H SEPT. 28/76 L - H 
SEPT. 28/76 

Calcium 20103L 0.002 56.0 48.44 26.0 31. 35 
3.4 - 136.0 17.5 - 40.0 

Magnesium 12l02L 0.001 114.0 141.7 6.8 6.57 
108.0 - 233.0 4.5 10.0 

Sodium 11102L 0.5 5250.0 5668.2 8.0 9.29 
5250.0 - 6250.0 5.9 - 36.0 

Potassium 19102L 0.5 55.0 45.0 0.4 0.91 
36.5 - 57.5 0.4 - 1.5 

Chloride 17203L 0.5 7345.0 7598.79 1.4 6.11 
7175.0 8272.0 1.0 - 51.0 

Sulphate 16306L 1.0 1.0 11.49 14.6 13.8 
0.5 - 29.0 0.5 41.0 

A1kalini ty 10101L 1.0 2450.0 2655.0 84.0 86.69 
2160.0 - 4104.0 66.8 - 129.0 

pH 10301L 0 7.6 8.08 7.6 7.5 
7.5 - 9.1 6.8 - 8.3 

Carbonate 06301L 1.0 0.0 99.0 0.0 0.0 
0.0 - 396.0 

Bicarbonate 06201L 1.0 3125.5 3075.5 102.4 105.76 
1828.5 - 5002.8 81.4 - 158.0 

Hardness T 10603L 0.1 505.8 707.3 92.9 89.1 
469.8 - 1300.0 63.5 - 138.0 

Conductivity 20401L 1.0 24500.0 26450.0 193.0 185.7 

I 
24000.0 - 32000.0 132.0 - 270.0 

Surfactants 10701L 0.02 0.02* 0.36 0.002* 0.03 
0.02* - 171 0.02* - 0.09 

T.O.C. 06001L 1.0 10.0 57.69 19.0 25.82 
5.0 - 301.0 10.5 70.0 

T.LO.C. 06051L 1.0 520.0 468.9 19.0 19.44 
250.0 - 680.0 11.0 - 40.0 

Phenol 06532L 0.002 O.OOl*j 0.004 0.009 0.005 
0.001* - 0.019 10 001* - 0.022 
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COMPOSITE #4 (Continued) 

PARAi'JETERS NAQUADAT[DETECTION DA~ OF J WELL PROFILE ATHABASCA RIVER PROF'ILE 
CODE LIMIT BIOASSAY MEANS AND RANGES RIVER MEANS AND RANGES 

SAMPLE L - H SEPT. 28/76 L - H 
SEPT.28 7 

Oil & Grease 06521L . 0.1 0.1* 1.03 0.4 0.56 
0.1* - 4.6 0.1* - 5.0 

Sulphide 16101L 0.05 0.05* 0.05 0.05* 0.05* 
0.02* - 0.07 

Cyanide OOOOOL 0.1 0.01* 0.035 0.01* 0.01* 
0.01* - 0.26 

Hydrocarbon OOOOOL 1.0 0.1* 24.09 0.1* 0.9 
0.001* - 192.0 0.001* - 2.0 

C.O.D. 08301L 5.0 366.0 172.34 64.0 86.63 
47.9 - 470.0 37.0 - 267.0 

Cadtnium 48302L 0.001 0.001* 0.003 0.001* 0.002 
0.001* - 0.019 0.001* - 0.019 

Chromium 
+6 

24101L 0.003 0.003* 0.004 0.003* 0.004 
0.002* - 0.011 0.002* - 0.018 

Copper 29306L 0.01 0.03 0.015 0.009 0.019 
i 0.001 - 0.58 0.002 - 0.059 

Iron 26304L 0.05 6.63 1.61 2.1 7.26 
0.14 - 6.63 0.9 - 63.0 

Lead ! 82302L 0.002 0.003 0.009 0.012 0.0056 
0.002* - 0.042 0.002* - 0.026 

Nanganes2 25304L 0.01 0.291 0.181 0.063 0.24 
0.018 - 0.291 0.056-1.7 

Silver 47301L 0.01 0.01 0.009 0.005* 0.005* 
0.005* - 0.02 

Zinc 30304L 0.01 0.058 0.02 0.015 0.053 
0.001* - 0.058 0.014 - 0.069 

VanCJ.dilun 23301L 0.02 0.006 i 0.005 0.003 0.004 I 
I 

0.001* - 0.02 0.001* - 0.014 
i 

S21eni1.ID. 34302L 0.00015 0.0005* I 0.0008 0.005* 0.0012 
0.0005* - 0.0025 0.0005* - 0.0018 

Mercury 80011L 0.0002 0.0002* . 0.016 0.0002* 0.0067 
10.0001* - 0.07 0.0001* - 0.0044 

Arsenic 33004L 0.001 0.009 0.003 0.009 0.0065 
0.0002* - 0.09 0.0025* - 0.02 

Nickel 28302L 0.002 0.006 0.019 0.002 0.014 
0.001* - 0.15 0.002* - 0.02 

Aluminu..rn 13302L 0.5 0.82 0.29 0.62 2.1 
0.05* - 0.82 0.43 - 10.6 
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COMPOSITE #4 (Continued) 
I 

PARb.t-lETERS NAQUADAT DETECTION DATE OF WELL PROFILE I ATHABASCA 
CODE LIMIT BIOASSAY l-lEANS AND RANGES RIVER 

Cohalt 27302L 0.002 

Boron 05l05L 0.05 

Carbon T 

Conductivity in microsiemens/cm 

Turbidity in J.T.V. 

Metals as Totals mg/l 

SMll'LE L - H 
SEPT. 28/76 

0.002* 0.016 
0.002* - 0.123 

2.56 2.39 
1. 93 - 2193 

434.0 
21. 0 - 847.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + N03, NH expressed as N 

Phosphorus T express~d as P04 

Phosphorus 0 eh~ressed as P 

pH in pH uni ts 

* less than 

~~alysis by Chemex Labs (Alberta) Ltd. 

!SEPT.28/76 

0.002* 

0.16 

RIVER PROFILE 
MEANS AND RANGES 

L - H 

0.005 
0.002* - 0.043 

0.2 
0.01 - 1.51 

44.5 

i 
41.0 - 48.0 

I 
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6.6 TEST NO. 15 BIOASSAY DATA, 12 FEBRUARY 1977 

Data presented here inclooe: 

1. cunulative mortality of Ra:i.n.baN trout (Salmo 

gardneri)i and. 

2. graphical detennination of ICSO and. MST's (Litchfield 

1949) • 



TEST #15 

PARAMETERS 

Temperature °c 

Dissolved Oxygen (mg/Z) 

pH 

Conductivity (~s/em) 

Salinity (ppt C1) 

Fish Length (em) 

Fish Weight (gm) 

Loading Density (gm/Z) 

Number Fish/Dilution 

Number Dilutions/Cone 

Volume of Dilutions (Z) 

LTso (Hr.) 

LCso (Cone by Vol) 

CONTROL 

5 Readings 

15.52 
15.0 - 16.5 

8.9 
8.2 - 9.8 

7.68 
7.64 - 7.74 

173.89 
165 - 185 

o 

10 

1 

20 

MINE DEPRESSURIZATION WATER COMPOSITE CONTINUOUS FLOW 

20% 

5 Readings 

15.5 
15.0 - 16.0 

9.1 
8.2 - 9.8 

8.13 
7.61 - 8.34 

3250 
900 - 3950 

3.0 

TOTAL 5.39 
+ .47 

TOTAL 1.57 
+ .34 

TOTAL 0.079 

10 

1 

20 

IN (MEAN & RANGE) 

40t 

5 Readings 

15.28 
15.0 - 16.0 

9.3 
8.8 - 9.9 

8.16 
7.57 - 8.36 

7388.89 
6500 - 8500 

6.0 

10 

1 

20 

52.5t 

60t 

5 Readings 

15.0 
14.5 - 16.0 

9.4 
9.0 - 10.0 

8.13 
7.56 - 8.32 

10633.33 
10000 - 11500 

8.8 

10 

1 

20 

3.30 

80t 
I 

2 Readings 

15 

9.2 
8.9 - 9.5 

7.54 
7.50 - 7.58 

14800 

11.5 

10 

1 

20 

2.35 

lOOt 

2 Readings 

15 

9.3 
8.7 - 9.9 

7.475 
7.47 - 7.48 

17000 

13.5 

10 

1 

20 

1.41 
(1.15 - 1. 72 

W 
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303 100\ concentr ation Mine Depressuxi~ation Water Test ~lS 
MS T (Time vs . MOrtality) Test Or9anism - Ra i nbow Trout 

Te s t Date_ - Feb. 12/77", 
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6.7 TEST NO. 16 BIOASSAY DATA, 12 F~ruary 1977 

Data presented here include: 

1. cumulative rrortality of ~ trout (Salmo 

gardneri) i and 

2. graphical detennination of I.CSO and MST' s (Li tchfield 

1949) . 



TEST #16 TEST DATE 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 5 Readings 2 Readings 2 Readings 

Temperature (OC) 14.92 14.92 14.92 14.92 15.0 15.0 
14.5 - 15.0 14.5 - 15.0 14.5 15.0 14.5 - 15.0 

Dissolved Oxygen (mg/l.) 8.95 9.43 9.02 8.74 8.7 8.2 
7.0 - 11.0 8.0 - 10.8 6.9 - 10.8 6.0 - 10.6 8.4 - 9.0 8.0 - 8.4 

pH 7.57 8.32 8.29 8.29 7.42 7.43 
7.28 7.87 7.79 - 8.63 7.71 8.65 7.65 - 8.87 7.40 - 7.44 

Condueti vi ty (lls/em) 189.17 3837.5 7541.67 10891.67 14500 16500 
160 - 240 3500 - 3950 7000 - 8000 10200 - 11000 

! 
Salinity (ppt Cl) 0 3.0 6.0 8.8 11.5 13.5 w 

0 
.:...J 

Fish Length (em) TOTAL 5.49 
+ .41 -

Fish Weight (gm) TOTAL 1.68 
+ .37 

Loading Density (gm/l.) TOTAL 0.084 

Number Fish/Dilution 8 8 8 8 8 8 

Number Dilutions/Cone 1 1 1 1 1 1 

Volume of Dilutions (l.) 20 20 20 20 20 20 
--

LTso (Hr. ) 2.0 0.759 
(1.8 - 2.2) (0.6 - 0.95) 

LCso (Cone by Vol.) 60% < LCso < 80% 



CUMULATIVE MORTALITY OF RAINBOW TROUT (Salmo gairdnerl) 

Test #16 Composite Semi-Static Replacement 

Time (Urs.) 

Concentration 
Mine Depressurization Total 
Water ~ Mortality 
(Ik by Volume) 0.0 .25 .46 .50 .56 .95 1.00 1.35 1.80 1.81 2.0 2.08 2.16 2.41 4.0 8.0 12.0 18.0 24.0 24.66 36.0 48.0 60.0 72.0 84.0 96.0 96 hours 

Control 
N '" 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20\ 
N "" 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 w 
\ Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

<Xl 

40\ 

N - 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
, Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

60~ 

N .: 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
\ Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 

80\ 
N 8 0 0 0 0 0 0 0 0 2 3 3 4 5 8 
\ Mortality 0 0 0 0 0 0 0 0 25.0 37.5 37.5 50.0 62.5 100.0 100.0 

100\ 
N 8 0 0 1 1 6 6 7 8 
~ r-1ortali ty 0 0 12.5 12.5 25.0 75.0 75.0 87.5 100.0 100.0 



% CONCENTRATION (By Volume) 



310 1 00\ Concentration Mine Depre ssuri:z.ation Water Test 116 Composite 
MST (Time vs. Mortality) Test Organism - Rainbow Trout (Salmo 9airdneri) 
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6.8 TEST NO. 17 BIOASSAY DATA, 22 FEBRUARY 1977 

Data presented. here include: 

1. cumulative mortality of Rainbow trout (Salma 

gardneri) i and 

2. graphical determination of leSO am MST's (Litchfield 

1949) • 



TEST # 17 MINE DEPRESSURIZATION WATER COMPOSITE CONTINUOUS FLOW TEST DATE FEBRUARY 22, 1977 

CONCENTRATIONS (MEAN & RANGE) 

PARAMETERS CONTROL 20% 40% 60% 80% 100% 

5 Readings 5 Readings 5 Readings 5 Readings 5 Readings 2 Readings 

Temperature °c 15.06 15.06 15.06 15.06 15.0 14.5 
14 .. 15.5 14.0 .. 15.5 14.0 .. 15.5 14.0 .. 16.0 14.0 - 15.5 14.0 .. 15.0 

Dissolved Oxygen (mg/z,) 8.62 8.64 8.36 8.78 9.31 10.6 
8.2 .. 10.4 8.0 .. 9.8 7.7 9.0 7.7 - 11.2 8.4 - 11. 4 9.6 .. 11.6 

pH 7.59 8.58 8.42 8.65 8.59 8.29 
7.48 .. 7.69 8.34 8.74 7.68 .. 8.92 8.33 .. 8.90 8.28 8.83 8.21 .. 8.37 

Conductivity (]ls/em) 158.89 2500 3973.89 9312.5 13875 15500 
145 .. 200 850 .. 3800 175 .. 7000 7500 10500 13000 .. 15000 15000 .. 16000 

Salinity (ppt C1) 0 2.5 4.5 7.0 9.0 11.0 
w 

Fish Length (em) 6.11 
I-' 

TOTAL w 

+ .49 

Fish Weight (gm) TOTAL 2.27 
+ .77 .. 

Loading Density (gm/Z) TOTAL 0.114 

Number Fish/Dilution 11 10 10 10 10 10 

Number Dilutions/Cone 1 1 1 1 1 1 

Volume of ci1utions (Z) 20 20 20 20 20 20 

LTso (Hr. ) 18.0 5.69 
(7.44 - 43.56) (5.03 .. 6.44) 

LCso (Cone by Vol.) 80% < LCso < 100% 



CUMULATIVE MORTALITY OF RAINBOW TROUT (SallOC) gairdneri) 

Test #17 composite Continuous Flow 

Time (Hrs. ) 

Concentration 
Mine Depressurization Total 
Water % Moctality 
('II by Volume) 0.0 .25 .50 1.0 2.0 4.0 5.0 5.25 5.28 5.83 6.12 7.51 7.91 8.0 12.0 18.0 24.0 36.0 48.0 60.0 72.0 84.0 96.0 96 hours 

Control 
N 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20% 

N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 w % Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I-' 
0 "'" 

40% 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% ~1orta li ty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

60'!; 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 % Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

80% 
N 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 5 5 5 5 
% Mortality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 50 50 50 50 50 50 50 

100% 
N == 10 0 0 0 0 0 0 3 6 8 10 
% Mortality 0 0 0 0 0 0 20 30 50 60 70 80 100 10C' 



% CONCENTRATION (By Volume) 



316 100% Concentration Mine Depressurization Water Test #17 Composite 
MST (Time vs. Mortality) Test Organism - Rainbow Trout (Salmo gairdneri) 

Test Date - Feb. 22{}7 w ,.. U1 0'> '.J CD \I,) 0 
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6.9 TEST NO. 22 BI~Y Data, 22 MARCH 1977 

Data presented here include: 

1. cumulative mortality of Rainbow trout (Salmo 

gairdneri); and 

2. graphical determination of I.CSO and MST' 5 (Litchfield 

1949). 



TEST #22 

PARAMETERS 

Temperature (OC) 

Dissolved Oxygen (mg/l) 

pH 

Conductivity (~s/em) 

Salinity (ppt Cl) 

Fish Length (em) 

Fish Weight (gm) 

Loading Density (gm/l) 

Number Fish/Dilution 

Number Dilutions/Cone 

Volume of Dilutions (l) 

LTso (Hr.) 

LCso (Cone by Vol) 

CONTROL 
5 Readings 

16.1 
15.0 - 17.0 

9.6 
9.3 - 10.6 

7.62 
7.50 - 7.77 

151.88 
150 - 160 

0.0 

10 

1 

20 

20% 
5 Readings 

16.3 
15.5 - 17.0 

9.9 
9.5 - 10.7 

9.12 
9.08 9.15 

5700 
4400 - 7000 

2.5 

TOTAL 

TOTAL 

TOTAL 

10 

1 

20 

7.81 
(6.59 - 9.25) 

40% 
2 Readings 

16.25 
15.5 - 17.0 

10.1 
9.5 - 10.7 

9.15 

5700 
4000 - 7400 

5.0 

4.48 
+ .25 -
0.82 
+ .12 -
0.041 

10 

1 

20 

4.20 
(3.59 - 4.91) 

15.2% 

60% 
2 Readings 

14.5 
14.0 - 15.0 

10.9 
10.8 - 11.0 

9.11 
9.10 - 9.12 

10250 
10000 - 10500 

7.0 

10 

1 

20 

2.50 
(2.33 - 2.69) 

80% 
2 Readings 

14.5 
14.0 - 15.0 

10.9 
10.8 - 11.0 

9.075 
9.07 - 9.08 

13500 
13000 - 14000 

9.25 
9.0 - 9.50 

10 

1 

20 

2.20 

TEST DATE MARCH 22, 1977 

100% 
2 Readings 

11.8 
11.0 - 12.5 

11.0 

9.04 

14500 
13000 - 16000 

10.0 
9.0 - 11.0 

10 

1 

20 

2.03 
(1.83 2.24) 

w 
I-' 
1.0 



% CONCF:NTRATION (By Volume) 



322 100' Concentration Mine Depressurization Water Te.t '22 
,,"ST (Tice VI. Morhlity ) Ten Orqan1.10 - RIIinbow Trout 

Test Date - Mar. 22/ 27 
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323 80~ concentr~tion Mine Depressuri~tion Wa ter test '22 Composite 
MST (Time vs . Mortality r tes t Organism _ Rainbow T:rout (SlJ lmo gai r dneri) 
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324 60 \ Concentrat ion Mine Depressurization Water Tes t lI 22 
MST (Time vs . Y,orta li t y) Test Orga nism _ Rainbow Trout 

Test Dllte - Mar. 22/77 
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325 40' Concentr~tion Mine Depressurizati on Water Test '22 
MST (Time vs. Mortality) Test Organism _ Rainbo .... Trout 
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6.10 CHEMISTRY DATA (FEBRUARY TO MARCH 1977) 

Data presented here include sum:ary of chemistry analysis 

of mine depressurization water collec:ted fran Sync rude 's lease 17 

and. canpared to analysis of City of Frlmontrn treated water. 



96 hr. LCso 

M.S.T. Conc. 

(1) 52.5 (Sprague) 

(2) 60% <LCso< 80% (Sprague) 

(3) 60% <LCso< 80% (Sprague) 

(4) 15.2% (Sprague) 

(1) 100% 1.41 (1.15 - 1.72) 

M.S.T. (hrs. ) 80% 2.35 

60% 3.30 

(2) 100% 0.759 (0.6 0.9) 

80% 2.0 (1.8 - 2.2) 

POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION ~~~JLQ~J.'I;:S 1977 
CODE LIMIT Feb. 12*** Feb. 12 

Calcium 20105L 2.0 67.0 20.0 

Magnesium 12102L 1.0 100.0 84.0 

C()l.1ium 11102L 0.1 5000.0 5000.0 

Potassium 19102L 0.1 36.4 35.2 

Chloride 17203L 1.0 6964.0 6943.0 

Sulphate 16306L 10.0 23.0 19.0 

Alkalinity 10101L 5.0 2547.0 2694.0 

pH 10301L 0.0 9.1 8.3 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 3105.0 3283.0 

Hardness T 10604L 5.0 580.0 394.0 

Fluoride 09107L 0.05 0.72 0.70 

(3) 100% 5.69 

80% 18.0 

(4) 100% 2.03 

80% 2.20 

60% 2.50 

40% 4.20 

20% 7.81 

Feb. 22 Mar. 22 

81.0 33.0 

106.0 129.0 

5000.0 5400.0 

36.8 40.8 

6750.0 6615.0 

36.0 32.0 

2561.0 2696.0 

8.4 8.9 

67.0 267.0 

2986.0 2745.0 

639.0 613.0 

0.16 0.68 

(5.03 6.44) 

(7.44 - 43.56 

(1.83 - 2.24) 

(2.33 2.69) 

(3.59 - 4.91) 

(6.59 - 9.25) 

RANGES 
MEAN Low - Hiqh 

50.25 20.0 - 81.0 

104.75 84.0 - 129.0 

5100.0 5000.0 - 5400.0 

37.3 35.2 - 40.8 

6818.0 6615.0 - 6964.0 

27.5 19.0 - 36.0 

2624.5 2547.0 - 2696.0 

8.43 8.1 - 8.9 

167.0 67.0 - 267.0 

3029.75 2745.0 - 3283.0 

556.5 394.0 - 639.0 

0.57 0.16 - 0.72 

W 
IV 
co 



P_OLklIT.I.9N CO.B.T.l3:QL LAB 

PARAMETERS NAQUADAT DETECTION ~AMJ'LE __ _197.2 RANGES 
CODE LIMIT Feb. 12* b. 12 Feb. 22 Mar. 22 MEAN Low - High 

Silica 14102L 0.5 5.5 5.3 20.7 5.4 9.23 5.3 20.7 

Conducti vi ty 02041L 0.2 23500. 22750. 22000. 24500. 23187.5 22000. - 24500. 

Odor 02001L 0.0 1.0 1.0 1.0 

Color 02011L 1.0 100 100 100 99 99.75 99 100 

Color T 02011L 1.0 99 99 100 98 99.0 99 100 

Color T 02011L 1.0 98 98 100 96 98.0 96 100 

Tanin & Lignin 06551L 0.1 0.5 0.6 0.4 0.5 0.5 0.4 0.6 

T.R. 10471L 10.0 14098 14176 13928 14018 14055 13928 - 14176 

T.F.R. 10571L 10.0 13760 13866 13630 13672 13732 13630 - 13866 w 
"" T.F.R.F. ~ 

T.N.F.R. 

T.N.F.R.F. 

Turbidity 02073L 0.0 5.0 5.0 4.0 4.0 4.5 4.0 5.0 

Surfactants 10701L 0.05 1.42 1. 39 1.80 1.30 1.48 1.30 - 1.80 

Humic Acids 

T.O.C. 06001L 2.0 140.0 64.0 16.0 73.33 16.0 140.0 

T.LO.C. 06051L 2.0 594.0 357.0 338.0 429.67 338.0 594.0 

Nitrite 07205L 0.1 0.1* 0.1* 0.1* 0.1* 0.1* 

N02 & N03 07105L 0.1 0.1* 0.1* 0.1* 0.2 0.13 0.1* - 0.2 

NH3 07555L 0.05 8.68 9.70 8.32 8.25 8.74 8.25 - 9.70 

Nitrogen Tk 07003L 0.05 18.25 18.13 9.53 9.80 13.93 9.53 18.25 

Phosphorus T 15001L 0.05 0.09 0.11 0.20 0.85 0.31 0.09 - 0.85 



P014!.TJ..1' I ON: CONTROL LAB 

PARAMETERS NAQUADAT DETECTION szu..rp.J.~_r:>~'I'E.~_19 7 7 RANGES 
CODE LIMIT Feb. 12*** Feb. 12 Feb. 22 Mar. 22 MEAN Low High 

Phosphate T. 15407L 

Phosphorus O. 15256L 

Phenol 06532L 0.001 0.107 0.033 0.07 0.033 0.107 

Oil & Grease 06521L 1.0 6.5 13.6 10.05 6.5 13.6 

Sulphide 06101L 0.02 0.02* 0.02* 0.02* 

Cyanide 06601L 0.002 0.03 0.03 0.004 0.02 0.004 0.03 

Hydrocarbon 06500L 0.001 

B.O.D. 08201L 0.01 9.3 9.3 

C.O.D. 08301L 5.0 132.0 73.9 352.6 127.7 171.55 73.9 - 352.6 w 
w 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 0.001* 0.001* 0 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.001* 0.008 0.045 0.084 0.037 0.001* - 0.094 

Iron 26302L 0.05 0.45 0.48 0.42 0.17 0.38 0.17 0.48 

Lead 82302L 0.003 0.003* 0.003* 0.003* 0.003* 0.003* 

Manganese 25004L 0.008 0.215 0.212 0.180 0.120 0.18 0.120 0.215 

Silver 47303L 0.001 0.001* 0.001* 0.001* 0.008 0.0028 0.001* - 0.008 

Zinc 30305L 0.001 0.006 0.027 0.012 0.008 0.012 0.006 0.027 

Vanadium 23301L 0.05 0.01* 0.01* 0.01* 0.01* 

Selenium 34102L 0.0002 0.0002* 0.0002* 0.0002* 

Mercury 80003L 0.0001 0.0006 0.0005 0.0001* 0.0004 0.0001*- 0.0006 

Arsenic 33104L 0.0002 0.0002* 0.0002* 0.0002* 0.0005 0.00028 0.0002*- 0.0005 



Nr.:r:.tITIORSQ~TBQL LAB 

PARAMETERS NAQUADAT DETECTION 
CODE LIMIT 

Nickel 28302L 0.001 

Aluminum 13005L 0.02 

Cobalt 27302L 0.001 

Boron 05102L 0.1 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 

P.C.B. 's OOOOOL 0.0001 

Carbon T 06006L 2.0 
~~-~---

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/Z 

~M1P_tE;....RATES 1977 
Feb. 12*** Feb. 12 

0.001* 0.001* 

0.001* 0.001* 

13720 13726 

734.0 421.0 

Alkalinity and Hardness expressed Calcium Carbonate 

Nitrite, NOz & N03t NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

*** semi-static 

Feb. 22 Mar. 22 

0.001* 0.001* 

0.001* 0.001* 

13547 13868 

354.0 
____ ~~"-~. ____ I~~ 

MEAN 

0.001* 

0.001* 

.25 

503.0 

RANGES 
Low - High 

13547. - 13868 

354.0 - 734.0 

w 
W 
I-' 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

COMPOSITE (SEMI-STATIC) 

P AR.AJ;ffiTE RS "AQUADAT IDETECTION DATE OF J WELL PROFILE I TREATED JREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

FEB .12/7 , L - H i FEB .12/7 ' L - H 

Calcium 20105L 2.0 67.0 50.25 22.0 22.5 
20.0 - 81.0 22.0 - 23.0 

Magnesium 12102L 1.0 100.0 104.75 11.0 10.5 
84.0 - 129.0 9.0 - 12.0 

Sodium 11103L 0.1 5000.0 51000.0 13.0 65.0 
5000.0 - 5400.0 4.0 - 237.0 

Potassium 19103L 0.1 36.4 37.3 0.9 1. 75 
35.2 - 40.8 0.8 - 4.5 

Chloride 17203L 1.0 6964.0 6818.0 4.0 2.8 
6615.0 - 6964.0 0.1* - 7.0 

Sulphate 16306L 10.0 23.0 27.5 49.0 164.25 
19.0 - 36.0 46.0 - 505.0 

Alkalinity T 10101L 5.0 2547.0 2624.5 66.0 56.25 
2547.0 - 2696.0 46.0 - 66.0 

pH 10301L 0 8.1 8.43 8.2 8.18 
8.1 - 8.9 8.1 8.3 

Carbonate 06301L 5.0 167.0 
67.0 - 267.0 

Bicarbonate 06201L 5.0 3105.0 3029.75 80.0 68.25 
2745.0 3283.0 56.0 - 80.0 

Hardness 10604L 5.0 580.0 556.5 102.0 100.5 
3940.0 - 639.0 96.0 - 108.0 

Conductivity 02041L 0 23500.0 I 23187.5 220.0 217 .0 
22000.0 - ,0 188.0 - 260.0 

Surfactants 10701L 0.05 1.42 1.48 0.13 0.07 
1. 30 - 1.80 0.05* - 0.13 

T.O.C. 06001L 2.0 140.0 73.33 
16.0 - 140.0 

T.LO.C. 06051L 2.0 594.0 429.67 
338.0 - 594.0 

Phenol 06532L 0.001 0.07 0.001* 
0.033 - 0.107 
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COMPOSITE (SEMI -STATIC) (Continued) 

PARAMETERS ~AQUADAT DETECTIOli DATE OF WELL PROFILE TREATED JREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS . AND RANGES WATER MEANS AND RANGES 

FEB. 12/77 L - H FEB.12/7 • L - H 

Oil & Grease 06521L 0.02 10.05 2.1 
6.5 - 13.6 

Sulphide 16101L 0.02 0.02* 

Cyanide 06601L 0.002 0.03 0.02 
0.004 - 0.03 

Hydrocarbon T 06500L 0.001 

C.O.D. 08301L 5.0 132.0 171. 55 5.47 
73.9 - 352.6 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.001* 0.037 0.001* 
0.001* - 0.094 

Iron 26302L 0.05 0.45 0.38 0.27 
0.17 - 0.48 0.06 - 0.80 

Lead 82302L 0.003 0.003* 0.003* 0.003* 

l<1anganese 25304L 0.008 0.215 0.18 0.008* 
0.12 - 0.215 

Silver 47303L 0.001 0.001* 0.0028 
0.001* - 0.008 

Zinc 30305L 0.001 0.006 0.012 0.00"]: 0.005 
0.006 - 0.027 0.002 - 0.007 

Vanadium 04303L 0.01 0.01* 
I 

0.01* 

Selenium 34102L 0.0002 I 0.0002* 

Mercury 800llL 0.0001 l 0.004 0.001* 
.0001* - 0.0006 

Arsenic 33104L 0.0002 0.0002*1 0.0028 
p.0002* - 0.0005 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 

Aluminum 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 

Carbon T 06006L 2.0 734.0 503.0 
354.0 - 734.0 
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COMPOSITE (SEMI-STATIC) (Continued) 

Conductivity in microsiemens/crn 

Turbidity in J.T.D. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, N02 + NOs, NHs expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

'" less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE I S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

COMPOSITE (CONTINUOUS FLOW) 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES 

FEB.12/77 L - H 

Calcium 20105L 2.0 20.0 50.25 
20.0 - 81. 0 

Magnesium 12102L 1. 0 84.0 104.75 
84.0 - 129.0 

Sodium 11103L 0.1 5000.00 5100.0 
5000.0 - 5400.0 

Potassium 19103L 0.1 35.2 37.3 
35.2 - 40.8 

Chloride 17203L 1.0 6943.0 6818.0 
6615.0 - 6964.0 

Sulphate 16306L 10.0 19.0 27.5 
19.0 - 36.0 

Alkalinity T 10101L 5.0 2694.0 2624.5 
2547.0 - 2696.0 

pH 10301L o 

Carbonate 06301L 5.0 

Bicarbonate 06201L 5.0 

Hardness T 10604L 5.0 

I 
Conductivity! 02041L o 

Surfactants I 10701L 0.05 

T.O.C. 06001L 2.0 

T.LO.C. 06051L 2.0 

Phenol 06532L 0.001 

8.3 8.43 
8.1 - 8.9 

167.0 
67.0 - 267.0 

3283.0 3029.75 
2745.0 - 3283.0 

394.0 556.5 
394.0 - 639.0 

22750.0 23187.5 
22000.0 - 24500.0 

1.39 1.48 

64.0 

357.0 

1. 30 - 1.80 

73.33 
16.0 - 140.0 

429.67 
338.0 - 594.0 

0.07 
0.033 - 0.107 

TREATED trREATED WATER PROFILE 
WATER MEANS AND RANGES 

FEB.12/77 L - H 

22.0 

11.0 

13.0 

0.9 

4.0 

49.0 

66.0 

8.2 

80.0 

102.0 

220.0 

0.13 

22.5 
22.0 - 23.0 

10.5 
9.0 - 12.0 

65.0 
4.0 - 237.0 

1. 75 
0.8 - 4.5 

2.8 
0.1* - 7.0 

164.25 
46.0 - 505.0 

56.25 
46.0 - 66.0 

8.18 
8.1 - 8.3 

68.25 
56.0 - 80.0 

100.5 
96.0 - 108.0 

217.0 
188.0 - 260.0 

0.07 
0.05* 0.13 

0.001* 
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COMPOSITE (CONTINUOUS FLOW) (Continued) 

PARAMETERS ~QUADAT DETECTION DATE OF I WELL PROFILE TREATED FREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

FEB.12/77! L - H FEB.12/771 L - H 

Oil & Grease 06521L 0.02 10.05 2.1 
6.5 - 13.6 

Sulphide 16101L 0.02 0.02* 

Cyanide 06601L 0.002 0.03 0.02 
0.004 - 0.03 

Hydrocarbon T 06500L 0.001 

.... ;~,r 

C.O.D. 08301L 5.0 73.9 171. 55 5.47 
73.9 - 352.6 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

+6 
24101L 0.002 Chromium 0.002*; 0.002* 0.002* 

Copper 29305L 0.001 0.008 I 0.037 0.001* 
0.001* - 0.094 

Iron 26302L 0.05 0.48 0.38 0.27 
0.17 - 0.48 0.06 - 0.80 

Lead 82302L 0.003 0.003*i 0.003* 0.003* 

Manganese 25304L 0.008 00212

1 

0.18 0.008* 
0.12 - 0.215 

Silver 47303L 0.001 0.001* 0.0028 
0.001* - 0.008 

Zinc 30305L 0.001 0.027 0.012 0.007 0.005 
0.006 - 0.027 0.002 - 0.007 

Vanadium 04303L 0.01 0.01* 0.01* 

Selenium 34102L 0.0002 0.002* 

Mercury 80011L 0.0001 0.0006 0.0004 0.0001* 
0.0001* - 0.0006 

Arsenic 33104L 0.0002 0.0002* 0.00028 
0.0002* - 0.0005 

Nickel 28302L 0.001 OOOOlj 0.001* 0.001* 

Aluminum 

Cobalt 27302L 0.001 0.001 0.001* 0.001* 

Boron 

Carbon T. 06006L 2.0 421.0 503.0 

354.0 - 734.0 
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COMPOSITE (CONTINUOUS FLOW) (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + N03, NH3 expressed as N 

Phosphorus T expressed as POq 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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COMPOSITE (CONTINUOUS FLOW) (Continued) 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE TREATED r,t'REATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

FEB.22/77 L- H FEB.22/77 L - H 

Oil & Grease 06521L 0.02 6.5 10.05 2.1 
6.5 - 13.6 

Sulphide 16101L 0.02 0.02* 0.02* 

Cyanide 06601L 0.002 0.02 
0.004 - 0.03 

Hydrocarbon 06500L 0.001 

C.O.D. 08301L 5.0 352.6 171. 55 6.4 5.47 
73.9 - 352.6 I 5.0* - 6.4 

Cadmium 48302L 0.001 0.001*1 0.001* 0.001*1 0.001* 

+6 

0.002', 
I 

Chromium 24101L 0.002 0.002* 0.002*1 0.002* 

Copper 29305L 0.001 0.045 ; 0.037 0.001*; 0.001* 
10.001* - 0.094 i 

I 
Iron 26302L 0.05 0.042 I 0.38 0.80 I 0.27 

0.17 - 0.48 0.06 - 0.80 

Lead 82302L 0.003 0.003*: 0.003* 0.003*: 0.003* 

! I 
i i 

Manganese 25304L 0.008 0.18 I 0.18 O. 008*i 0.008* 
0.120 - 0.215 

Silver 47303L 0.001 0.001*: 0.0028 
; 0.001* - 0.008 

Zinc 30305L 0.001 0.012 0.012 0.002 0.005 
0.006 - 0.027 0.002 - 0.007 

Vanadium ' 04303L 0.01 0.01* 

Selenium 34102L 0.0002 0.0002r 0.0002* 

Mercury 80011L 0.0001 0.00051 0.0004 0.0001* 
p.0001* - 0.0006 

Arsenic 33104L 0.0002 0.0002~ 0.00028 
f.0002* - 0.0005 

I 
Nickel 28302L 0.001 0.001* 0.001* o.OOli 0.001* 

Aluminum 

0.001·1 Cobalt 27302L 0.001 0.001* 

0.
001
1 

0.001* 

Boron 

Carbon T 06006L 2.0 

I 
503.0 

354.0 - 734.0 

I 



339 

SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

COMPOSITE (CONTINUOUS FLOW) 

PARAMETERS NAQUADAT DETECTIO DATE OF J WELL PROFILE TREATED fREATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

FEB. 22/7 L - H FEB.22/77 L - H 

Calcium 20105L 2.0 81.0 50.25 23.0 22.5 
20.0 - 81.0 22.0 - 23.0 

Magnesium 12102L 1.0 106.0 104.75 9.0 10.5 
84.0 - 129.0 9.0 - 12.0 

Sodium 11103L 0.1 5000.0 5100.0 237.0 65.0 
5000.0 - 5400.0 4.0 - 237.0 

Potassium 19103L 0.1 36.8 37.3 4.5 1. 75 
35.2 - 40.8 0.8 - 4.5 

Chloride 17203L 1.0 6750.0 6818.0 7.0 2.8 
6615.0 - 6964.0 0.1* - 7.0 

Sulphate 16306L 10.0 36.0 27.5 505.0 164.25 
19.0 - 36.0 46.0 - 505.0 

Alkalinity 10101L 5.0 2561.0 2624.5 60.0 56.25 
2547.0 - 2696.0 46.0 - 66.0 

pH 10301L 0 8.4 8.43 8.3 8.18 
8.1 - 8.9 8.1 - 8.3 

Carbonate 06301L 5.0 67.0 167.0 
67.0 - 267.0 

Bicarbonate 06201L 5.0 2986.0 3029.75 73.0 68.25 
\ I 2745.0 - 3283.0 56.0 - 80.0 

Hardness T 10604L 5.0 639.0 I 556.5 96.0 100.5 l 394.0 - 639.0 96.0 - 108.0 

Conductivity 02041L 0 22000.0 23187.5 260.0 217.0 
2000.0 - 24500 188.0 - 260.0 

Surfactants 10701L 0.05 1.80 I 1.48 0.05* 0.07 

I 
1. 30 - 1.80 0.05* - 0.13 

T.O.C. 06001L 2.0 73.33 
16.0 - 140.0 

T.LO.C. 06051L 2.0 429.67 
338.0 - 594.0 

Phenol 06532L 0.001 0.107 0.07 0.001*1 0.001* 
0.033 - 0.107 

I 
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COMPOSITE (CONTINUOUS FLOW) (Continued) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz + NOs, NHs expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Bivision Laboratory. 
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SUMMARY OF CHEMISTRY ANALYSIS OF 

MINE DEPRESSURIZATION WATER COLLECTED FROM 

SYNCRUDE'S LEASE 17 AND COMPARED TO ANALYSIS 

OF CITY OF EDMONTON TREATED WATER 

COMPOSITE (CONTINUOUS FLOW) 

PARAMETERS NAQUADAT DETECTION DATE OF WELL PROFILE TREATED [BEATED WATER PROFILE 
CODE LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

MAR. 22/77 L - H MAR.22/7 • L - H 

Calcium 20105L 2.0 33.0 50.25 23.0 22.5 
20.0 - 81.0 22.0 - 23.0 

Magnesium 12102L 1.0 129.0 104.75 12.0 10.5 
84.0 - 129.0 9.0 - 12.0 

Sodium 11103 0.1 5400.0 5100.0 4.0 65.0 
5000.0 - 5400.0 4.0 - 237.0 

Potassium 19103L 0.1 40.8 37.3 0.8 1. 75 
35.2 - 40.8 0.8 - 4.5 

Chloride 17203L 1.0 6615.0 6818.0 0.1* 2.8 
6615.0 - 6964.0 0.1* - 7.0 

Sulphate 16306L 10.0 32.0 27.5 57.0 164.25 
19.0 - 36.0 46.0 - 505.0 

Alkalinity 10101L 5.0 2696.0 2624.5 53.0 56.25 
2547.0 2696.0 46.0 - 66.0 

pH 10301L 0 8.9 8.43 8.1 8.18 
8.1 - 8.9 8.1 - 8.3 

Carbonate 0630L 5.0 267.0 167.0 
67.0 - 267.0 

Bicarbonate 06201L 5.0 2745.0 3029.75 64.0 68.25 
2745.0 - 3283.0 56.0 - 80.0 

Hardness T 10604L 5.0 613.0 
I 

556.5 108.0 100.5 

I 

394.0 - 639.0 96.0 - 108.0 

Conducti vi ty: 02041L 0 24500.0 23187.5 200.0 217.0 
f200000 - 24500.0 188.0 - 260.0 

!;jurfactants 10701L 0.05 1. 30 I 1. 48 0.05* 0.07 
, 1.30 - 1.80 0.05* - 0.13 

T.O.C. 06001L 2.0 16.0 73.33 
16.0 - 140.0 

T.LO.C. 06051L 2.0 338.0 429.67 
338.0 - 594.0 

Phenol 06532L 0.001 0.03.: 0.07 0 .* 0.001* 
0.033 - 0.107 
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COOPOSITE (CONTINUOUS FLOi\f) (Continued) 

PARA."IETERS ~QUADATIDETECTION!DATR OF \iELL PROFILE TREATED rrREATED WATER PROFILE 
. ·CODE . LIMIT BIOASSAY MEANS AND RANGES WATER MEANS AND RANGES 

MAR. 22/77 L - H MAR. 22/7'1 L - H 

Oil & Grease 06521L 0.02 13.6 10.05 2.1 2.1 
6.5 - 13.6 

Sulphide 16101L 0.02 0.02* 0.02* 

Cyanide 06601L 0.002 0.004 0.02 
0.004 - 0.03 

Hydrocarbon T 06500L 0.001 

C.O.D. 08301L 5.0 127.7 171. 55 5.0* 5.47 
73.9 - 352.6 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 0.002* 

Copper 29305L 0.001 0.094 0.037 0.001* 
0.001* - 0.094 

Iron 26302L 0.05 0.17 0.38 0.06 0.27 
0.17 - 0.48 0.06 - 0.80 

Lead 82302L 0.003 0.003* ! 0.003* 0.003* 

Manganese 25304L 0.008 0.12 0.18 0.008 

Silver 47303L 0.001 0.008 0.0028 
i 0.001* - 0.008 

Zinc 30305L 0.001 0.008 0.012 0.005 
0.006 - 0.027 0.002 - 0.007 

Vanadium 04303L 0.01 0.01* 0.01* 

Selenium 34102L 0.0002 0.0002* 0.0002* 

Mercury 800llL 0.0001 0.0001* 0.0004 0.0001*: 0.0001* 
~.0001* - 0.0006 

I 
Arsenic 33104L 0.0002 0.0005 0.0028 

I 0.0002* - 0.0005 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 

Aluminum 

Cobalt 27302L 0.001 0.001* 0.001* 0.001* 

Boron 

Carbon T 06006L 2.0 354.0 503.0 
354.0 - 734.0 
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COMPOSITE (CONTINUOUS FLOW) 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

(Continued) 

Alkalinity and Hardness expressed as Calcium Carbonate 

Natrite, NOz + N03, NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

* less than 

Analysis by Department of Environment, Pollution Control Division Laboratory. 
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7. ATHABASCA RIVER CHEMISTRY ANALYSIS (JUNE 'IO OC'IOBER 1976) 



DATA SITE 

RIVER 

POLLUTION CONTROL LAB ~E:I)~ ~ I~ LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 08 CODE LIMIT 22 27** 28 04 09** 18 24** 30** 

Calcium 20105L 2.0 39 40 20103L 0.002 21.5 22 22 23 25 25 340 21 

Magnesium 12102L 1.0 10 8 12102L 0.001 6.3 6.5 6.5 6.2 7.2 7.5 7.4 5.7 

Sodium 11102L 0.1 36 15 11102L 0.5 6.0 6.0 6.0 5.9 5.9 8.2 6.2 7.4 

Potassium 19102L 0.1 1.5 1.1 19102L 0.5 0.7 1.0 1.0 0.7 1.0 1.0 1.1 1.5 

Chloride 17203L 1.0 

1 

51 13 17203L 0.5 4.5 2.5 2.5 3.0 5.1 6.0 I 1.6 1.4 

Sulphate 16306L 10.0 41 20 16306L 1.0 2.6 12.2 12.2 0.5 27.0 19.6 15.2 11.0 

A1kalini ty T 10101L 5.0 129 106 10101L 1.0 90.1 87.6 87.6 98.2 80.0 82.0 104.0 86.6 

pH 10301L 0.0 8.3 7.9 10301L 0.0 7.6 7.3 7.3 7.3 8.1 7.6 7.8 7.6 

Carbonate 06301L 5.0 06301L 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Bicarbonate 06201L 5.0 158 130 06201L 1.0 109.8 106.8 106.8 119.7 97.5 100.0 126.8 105.6 

Hardness T 10604L 5.0 132 132 10603L 1.0 97.6 81.7 81.7 83.0 92.1 93.3 115.4 75.9 

Fluoride 09107L 0.05 0.17 0.16 09105L 0.1 0.10 O.lC 0.10 0.08 0.10 0.09 0.08 0.09 

Silica 14102L 0.5 14101L 0.02 5.7 4.9 4.9 4.7 4.8 5.4 6.3 6.2 

Conductivity 02041L 0.2 270 205 02041L 1.0 156 175 175 196 220 193 200 200 

I 



M~" ~ Sept~r - -September October 

02 " IS 24 " 28 30·· 06 *" UN - Hiqh 

Calcium 17 . 5 18 18 . 5 " " 2S 22 . 5 3 1. 35 17. 5 - <0 

M.!!.qnedum 5.0 '. 5 ' . 5 , .. , .. , '.2 6.57 ' . 5 - 10 

Sodium 1 . 1 '.5 '.5 1.5 • '.1 9 . ' 9 . 29 5.9 - J6 

I. ' 1 0.' o .• o . • 0.' 0 . 5 0.91 o . • - 1.5 

Chlo ride 1.4 J .• 1 1.1 1.4 2 2 . ' 6.11 1.0 - 51 

Sulphate ,., '. 2 •• • 14.1 14.6 IS 14. 1 13. 8 0.5 - 41 

AlkllUnity 66.1 66.6 66.6 15 .. " " 86.69 66.8 - '" ,., 1.1 '-' J.5 1.' , .. 1.2 1 . 5 , .. - ' . J 

Cllrbon.!!.te 0.0 0 0 0 0 0 0 0 

BiCllrbonllte 83.0 6 1. 4 81. 4 91.4 102.4 104.8 92.6 105.76 81. 4 - 156 

IIl1rdne!ls T 64.3 6 3.5 6 4 . 7 8 3 .8 92.9 91.2 81. 7 89 . 1 63.5 - 1 18 

Fl uoride 0 .09 0 . 09 0.1 0 .09 0.1 0.06 0.07 0.09 0 . 06 - 0 .17 

S iUc .!!. ' .9 5 .9 .., 6 .1 5.9 5 .' 5.9 5 . 67 .., - 6. 9 

Conductivity 112 1<0 141 116 19) 199 102 185.7 1)2 - "0 



POLLUTION CONTROL LAB SAMPLE DATES 1976 CHEMEX LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTION JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 08 CODE LIMIT 22 27** 28 04 09** 18 24** 30** 

Odor 02001L 0.0 1 02001L 1.0 4 2 2 2 2 4 32 4 

Color 02011L 1.0 98 92 02011L 1.0 50 50 50 50 35 25 60 120 

Color T2 02011L 1.0 99 94 
I 

Color T3 02011L 1.0 97 79 

Tanin & Lignin 06551L 0.1 0.5 1.2 06551L 0.1 1.10 1.10 1.10 1.3 0.90 1.00 1.00 2.60 

T.R. 10471L 10.0 372 636 

T.F.R. 10571L 10.0 486 10451L 1.0 128 120 ~20 101 31 122 131 110 

T.F.R.F. 10551L 1.0 114 114 14 52 84 108 84 64.0 

T.N.F.R. 10401L 1.0 148.8 62.8 62.8 15.2 94.0 87 389 2602 

T.N.F.R.F. 10510L 1.0 128 52.4 52.4 10.0 8312 83 362 2456 

Turbidity 02073L 0.0 15 02073L 0.0 73 48.0 48.0 33.0 62.4 84.5 230 675 

Surfactants 10701L 0.05 0.09 0.06 10701L 0.02 0.02 0.02 0.02* 0.02* 0.02* 0.02* 0.02* 0.02* 

Humic Acids OOOOOL 2.0 11.0 14.0 14.0 8.0 5.5 2.0 7.5 11.5 

T.O.C. 06001L 2.0 23 34 06001L 1.0 16.5 13.5 13.5 12 12 10.5 19.5 57.0 

T.I.O.C. 06051L 2.0 18 14 06501L 0.5 21.5 19.5 18.5 40 23 25 24.5 23.0 

Nitrite 07205L 0.1 0.1* 0.1* 

N02 & N03 07105L 0.1 0.1* 0.1* 07110L 0.01 0.01 0.01* 0.01* 0.01* 0.01* 0.02 0.01* 0.01* 



Odor 

Color 

Color T 

Color T3 

Tanin & Lignin 

TR 

TFR 

TFRF 

TNFR 

TNFRF 

Turbidity 

Surf act ants 

Humic Acids 

TOC 

TIOC 

Nitrite 

-,-

02 

2 

140 

3.10 

85.2 

78.4 

386 

344 

345 

0.02* 

12.5 

70.0 

14.5 

0.01* 

08 

4 

200 

. 2.9 

84 

76 

271.6 

245.6 

0.02* 

14.5 

38 

13 

0.04 

c, .l,. 

15 24** 28 

2 4 2 

160 85 100 

2.3 2 2.2 

84 114 114 

80 110 97 

165.6 4.4 50.8 

152.8 1.6 43.6 

0.02* 0.02* 0.02* 

14 5.5 6.5 

31 24 19 

11 16.5 19 

0.03 0.01* 0.01* 

RANGE ---
October 

30** 06** Low - High 

2 2 4.44 1 - 32 

70 110 87.94 25 - 200 

96.5 94 - 99 

88 79 - 97 

2.25 2.15 1.69 0.5 - 3.1 

504 372 - 636 

114 107 134.45 I 85.2 - 486 

95 85 90.36 52 - 114 

130 49.6 301. 31 4.4 - 2602 

114 41.6 278.01 1.6 - 2456 

471. 39 15 - 675 

0.02* 0.02* 0.03 0.02* - 0.09 

6 7 9.3 2 - 14.5· 

22.5 23 25.82 10.5 - 70 

13.5 17 19.44 11 - 40 

0.1* 

0.01* 0.01 0.024 0.01* - 0.04 



POLLUTION CONTROL LAB SAMPLE DATES 1976 ~ LABS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTIOtl JUNE JULY NAQUADAT DETECTION JULY AUGUST 
CODE LIMIT 14 08 CODE LIMIT 22 27** 28 04 09** 18 24** 30** 

NH3 07555L 0.05 0.20* 07506L 0.005 0.24 0.10 0.10 0.02 0.02 0.03 0.03 0.04 

Nitrogen Tk 07003L 0.05 0.49 0.98 070131L 0.3 1.85 1.15 1.15 0.7 1.50 0.92 2.40 3.20 

Phosp1ate T 15407L 0.31 1.27 0.10 0.112 

Phosphorus T 15001L 0.05 15406L 0.003 0.10 0.112 0.112 0.13 0.15 0.62 0.38 1.85 

Phosphorus 0 15256L 15256L 0.003 0.009 0.010 0.010 0.01 0.02 0.01 0.01 0.03 

Phenol 06532L 0.001 06532L 0.002 0.0001* 0.0001~ 0.001* 0.00 0.001* 0.008 0.022 0.001* 

Oil &: Grease 06521L 1.0 06521L 0.1 0.1* 0.1* 0.1* 0.1* 0.1* 0.1* 5.0* 0.1* 

Sulphide 06101L 0.02 16101L 0.05 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* 

Cyanide 06601L 0.002 0.01* 0.01* OOOOOL 0.1 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 06500L 0.001 0.001* 0.51 OOOOOL 10. 1.0* 5.0* 5.0* 0.1* 0.1* 0.1* 2.0, 0.1* 

B.O.D. 08201L 0.01 

C.O.D. 08301L 5.0 205.4 57.4 08301L 5.0 45.8 47.3 47.3 34.2 64.0 85.0 43,0 267.0 

cadmium 48302L 0.001 0.019 48302L 0.001 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 24101L 0.003 0.003* 0.003* 0.003* 0.003* 0.005 0.003* 0.008 0.018 

Copper 29305L 0.001 29306L 
I 

0.01 0.014 0.053 0.053 0.002 0.006 0.004 0.011 0.059 

I 
Iron 26302L 0.05 1.3 0.9 26304L 0.05 2.30 2.70 2.70 1.60 2.90 2.55 9.80 63.0 

Lead 82302L 0.003 

I 

82302L 0.002 0.002 0.003 0.003 0.002* 0.002* 0.004 0.002 0.019 

\ 
0.09 0.32 ,1.70 Manganese 25004L 0.008 25004L 0.01 0.11 0.09 0.09 0.06 0.11 

, 



- 6 -

MEl\N Rl\NGE 
September ~ -- ---

September ~~~~"'~~ 

02 08 15 24** 28 30** 06** Low - High 

0.03* 0.07 0.02 0.08 0.1 0.13 0.12 0.08 0.02 - 0.24 

Nitrogen Tk 2.0 
2 0.73 0.37 0.4 0.88 0.89 1.27 0.37 - 3.2 

Phosphorus T 0.55 
0.36 0.12 0.2 0.1 0.2 0.14 0.34 0.1 - 1.85 

Phosphate T 0.31 - 1.27 

Phosphorus a 0.02 
0.02 0.01 0.01 0.01 0.01* 0.02 0.014 0.01* - 0.03 

Phenol 0.001* 
0.001* 0.001* 0.008 0.009 0.009 0.006 0.005 0.001* - 0.022 

w 
Oil & Grease 0.1* 0.1* 0.7 0.4 0.4 0.4 

Ul 
0.7 0.56 0.1* - 5 0 

Sulphide 0.05* 0.05* 0.05 0.05* 0.05* 0.05* 0.05* 0.05* 

Cyanide 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 0.01* 

Hydrocarbon T 0.1* 0.1* 0.1* 0.1* 0.1* 0 .. 1* 0.9 0.001* - 2 

BOD 

COD 100.0 135.8 124.6 48.3 64 70 37 86.83 37 - 267 

Cadmium 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.002 0.001* - 0.019 

Chromium +6 0.003 0.005 0.003* 0.003* 0.003* 0.003* 0.003* 0.004 0.002* - 0.018 

Copper 0.012 0.034 0.004 0.005 0.009 0.009 0.008 0.019 0.002 - 0.059 

Iron 10.2 8.45 5.25 2.45 2.1 2.95 2.15 7.26 0.9 - 63 

Lead 0.002* 0.026 0.002* 0.002* 0.012 0.002* 0.004 0.0056 0.002* - 0.026 

Manganese 0.315 0.194 0.13 0.066 0.063 0.152 0.056 0.24 0.056 - 1.7 

-



POL~UTION CONTROL LAB §~f.1PLE Dh~E!~ 1976 CHEME __ 1L~BS (ALTA) LTD. 

PARAMETERS NAQUADAT DETECTIO~ JUNE JULY NAQUADAT DETECTION JULY AUGUST 

CODE LIMIT 14 08 CODE LIMIT 22 27** 28 04 09** 18 24** 30** 

Silver 47303L 0.001 4730lL 0.01 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 

Zinc 30305L 0.001 30304L 0.01 0.020 0.039 0.039 0.036 0.03 0.069 0.036 0.331 

Vanadium 2330lL 0.05 I 
2330lL 0.05 0.01* 0.01* 0.01* 0.001* 0.001* 0.002 0.003 0.001* 

Selenium 34l02L 0.0002 0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 0.0005* 0.0005* 

Mercury 80003L 0.0001 0.0001* 0.0001* 0.0002* 0.0002* 0.0002* 0.0002* 0.0002* 0.0002* 0.0002* 0.0002* 

Arsenic 33l04L 0.0002 0.0025* 0.02 0.005 0.005* 0.005* 0.005* 0.005* 0.005* 0.015 

Nickel 28302L 0.001 0.006 0.01 0.002* 0.002* 0.004 0.08 0.004 0.022 0.071 

Aluminum 13005L 0.02 1.21 1.22 1.22 0.43 1. 50 0.91 2.95 ~0.60 

Cobalt 27302L 0.001 0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 0.006 0.043 

Boron 05l02L 0.1 0.10 0.04 0.04 0.03 0.05 0.29 0.02 1.51 

Pesticides OOOOOL 

T.D.S. 00205L 0.0 b56 162 

P.C.B.'s OOOOOL 0.000] 0.0001* 

Carbon T 06006L 2.0 41 48 

Conductivity in microsiemens/cm Nitrite, NOz + N03, NH3 expressed as N 

Turbidity in J.T.U. Phosphorus T expressed as PO~ 

Metals as Totals mg/l Phosphorus 0 expressed as P 

Alkalinity and Hardness expressed Calcium Carbonate pH in pH units 

* less than 



CHEMISTRY DATA $ITE 6 ATHABASCA RIVER 

MEAN RANGE 
SeEtember -- ---

S0ptember October 

02 08 15 24** 28 30** 06** Low - High 

Silver 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 0.005* 

Zinc 0.058 0.064 0.015 0.014 0.015 0.014 0.016 0.053 0.014 - 0.069 

Vanadium 0.014 0.001* 0.001* 0.001* 0.003 0.001* 0.001* 0.004 0.001* - 0.014 

Selenium 0.0005* 0.0005* 0.0005* 0.0005* 0.0005* 0.0018 0.0013 0.0012 0.0005*- 0.0018 

Mercury 0.0002* 0.0044 0.0002* 0.0002* 0.0002* 0.0002* 0.0067 0.0001*- 0.0044 

Arsenic 0.005* 0.005* 0.006 0.009 0.009 0.001* 0.004 0.0065 0.0025*- 0.02 
w 

Nickel 0.009 0.008 0.002* 0.002* 0.002 0.002 0.002* 0.014 0.002* - 0.08 tJl 
I\..) 

Aluminum 4.50 2.95 1. 25 0.7 0.62 0.82 0.58 2.1 0.43 - 10.6 

Cobalt 0.006 0.002* 0.002* 0.002* 0.002* 0.002* 0.002* 0.005 0.002* - 0.043 

Boron 0.03 0.01 0.02 0.12 0.16 0.1 0.45 0.2 0.01 - 1. 51 

Pesticides 

TDS 209 162 - 256 

PCB's 0.0001* 

Carbon T 44.5 41 - 48 
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8. CITY OF ELMrnrc:N TREATED WATER CHEMISTRY ·ANALYSIS 

(FEBRUARY ·TOMARCH ·1977) 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SAMPLE DAT?S 197"( RANGES 
CODE LIMIT Feb. 12 Feb. 22 Mar. 1 Mar. 22 MEAN Low - High 

Calcium 20l05L 2.0 22.0 23.0 22.0 23.0 22.5 22.0 - 23.0 

Magnesium l2l02L 1.0 11.0 9.0 10.0 12.0 10.5 9.0 - 12.0 

Sodium 1l102L 0.1 13.0 237.0 6.0 4.0 65.0 4.0 - 237.0 

Potassium 19l02L 0.1 0.9 4.5 0.8 0.8 1. 75 0.8 - 4.5 

Chloride 17203L 1.0 4.0 7.0 0.1* 0.1* 2.8 0.1* - 7.0 

Sulphate l6306L 10.0 49.0 505.0 46.0 57.0 164.25 46.0 - 505.0 

Alkalinity 10101L 5.0 66.0 60.0 46.0 53.0 56.25 46.0 - 66.0 

pH 1030lL 0.0 8.2 8.3 8.1 8.1 8.18 8.1 - 8.3 

Carbonate 0630lL 5.0 

Bicarbonate 0620lL 5.0 80.0 73.0 56.0 64.0 68.25 56.0 - 80.0 

Hardness T 10604L 5.0 102.0 96.0 96.0 108.0 100.5 96.0 - 108.0 

Fluoride 09l07L 0.05 0.75 0.18 0.37 0.67 0.49 0.18 0.75 

Silica l4l02L 0.5 4.2 18.3 3.2 3.9 7.4 3.2 - 18.3 

Conductivity 0204lL 0.2 220.0 260.0 188.0 200.0 217.0 188.0 - 260.0 

Odor 0200lL 0.0 1.0 1.0 1.0 1.0 

Color 020llL 1.0 100 100 100 100 

Color T2 02011L 1.0 100 100 100 100 

Color T3 02011L 1.0 100 99 99 99.33 99 100 



OLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION SM.:'D?~~~TES 1977 RANGES 
CODE LIMIT Feb. 12 Feb. 22 Mar. 1 Mar. 22 MEAN Low - High 

Tanin & Lignin 06551L 0.1 0.1* 0.1* 0.1* 0.1* 

T.R. 10471L 10.0 212.0 184.0 198.0 184.0 - 212.0 

T.F.R. 10571L 10.0 168.0 148.0 158.0 148.0 - 168.0 

T.F.R.F. 

T.N.F.R. 

T.N.F.R.F. 

Turbidity 02073L 0.0 1.0 1.0 4.0 2.0 1.0 4.0 

Surfactants 10701L 0.05 0.13 0.05* 0.05* 0.05* 0.05* 0.05* - 0.13 

Humic Acids w 
U1 

T.O.C. 06001L 2.0 U1 

T.I.O.C. 06051L 2.0 

Nitrite 07205L 0.1 0.1* 0.1* 0.1* 0.1* 0.1* 

N02 & N03 07105L 0.1 0.1* 0.1* 0.1* 0.1* 0.1* 

NH3 07555L 0.05 0.53 0.36 0.56 0.75 0.55 0.36 0.75 

Nitrogen Tk 07003L 0.05 0.63 0.41 0.61 0.82 0.62 0.41 0.82 

Phosphorus T 15001L 0.05 0.05* 0.05* 0.05* 0.06 0.053 0.05* - 0.06 

Phosphate T 15407L 

Phosphorus 0 15256L 

Phenol 06532L 0.001 0.001* 0.001* 0.001* 0.001* 

Oil & Grease 06521L 1.0 

Sulphide 06101L 0.02 



POLLUTION CONTROL LAB 

PARAMETERS NAQUADAT DETECTION S~~ I?1~,TJ~p_19 77 RANGES 
CODE LIMIT Feb. 12 Feb. 22 Mar. 1 Mar. 22 MEAN Low - High 

Cyanide 06601L 0.002 

Hydrocarbon T 06500L 0.001 

B.O.D. 08201L 0.01 1.0* 1.0* 

C.O.D. 08301L 5.0 6.4 5.0* 5.0* 5.47 5.0* - 6.4 

Cadmium 48302L 0.001 0.001* 0.001* 

Chromium 
+6 

24101L 0.002 0.002* 0.002* 0.002* 0.002* I 
Copper 29305L 0.001 0.001* 0.001* 0.001* 

Iron 26302L 0.05 0.16 0.80 0.07 0.06 0.27 0.06 - 0.80 

Lead 82302L 0.003 0.003* 0.003* 0.003* 

Manganese 25004L 0.008 0.008* 0.008* 0.008* 

Silver 47303L 0.001 

Zinc 30305L 0.001 0.007 0.002 0.005 0.002 - 0.007 

Vanadium 23301L 0.05 

Selenium 34102L 0.0002 

Mercury 80003L 0.0001 0.0001* 0.0001* 

Arsenic 33104L 0.0002 

Nickel 28302L 0.001 0.001* 0.001* 0.001* 

Aluminum 13005L 0.02 

Cobalt 27302L 0.001 0.001* 0.001* 

Boron 05102L 0.1 



POLLUTION CONTROL LAB 

PARAMETERS NAQUi\DAT 
CODE 

Pesticides OOOOOL 

T.D.S. 00205L 

P.C.B. 's OOOOOL 

Carbon T 06006L 2 

Conductivity in microsiemens/cm 

Turbidity in J.T.U. 

Metals as Totals mg/l 

823.0 

Alkalinity and Hardness expressed as Calcium Carbonate 

Nitrite, NOz & N0 3 , NH3 expressed as N 

Phosphorus T expressed as P04 

Phosphorus 0 expressed as P 

pH in pH units 

." less than 

RANGES 
Mar. 1 Mar. 22 MEAN Low Hi h 

127.0 134.0 306.0 127.0 - 823.0 
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9. A CCMPARISCN OF THE ACUTE TOXICITY RESULTS FRCM AQUATIC 

ENVIRO~SLTD. ANDACSERP AF 1.1.2 S'lUDY CF MINE 

DEPRESSURIZATICNWATERTOTROOrPERCH· (PERCOPSIS 

OMISCOMAYCUS) 

Data presented. here inclucle: 

1. a canparison of nedian lethal concentrations at a 

specific time for trout perch (Percopsis omiscomaycus) 

between Aquatic Ehvironn:ents Ltd. study and. AF 1.1.2 

stucly at 150Ci 

2. cumulative rrortality of trout-~rch (Percopsis 

omiscomaycus), Aquatic Ehvironrrents Ltd. test corrlucted 
o 

at 5 Ci 

3. cumulative rrortality of trout-perch (Percopsis 

omiscomaycus) , Aquatic FnvirOI"lJlel1ts Ltd. test ccndu.cted 

at 150Ci 

4. graphical determination of I.C50 (Litchfield 1949) i and 

5. canparison of chemistry data (neans and ranges) fran 

Y.ells on Syncrude' s !.ease 17 am the Athabasca River 

taken by AOSERP AF 1.5.1 and .Aquatic FnviroIlttEnts Ltd. 



WELL SITE 

2.5 Hrs. 12 Hrs. 

A.E.L. 
2600S-4800E 86.6 

(65.1-115.2) 

AF 1.1.2 
1. 2900E-1000S 95.2 70.0 

(62.9-77.1) 

2. 5300E-1400S 92.5 34.7 
(29.1-40.3) 

3. 4800E-14,600~ 83.8 48.9 
(40.8-57.0) 

4. 4900E-15,700S 82.5 63.3 
(70.5-94.5) (51.3-75.3) 

5. 5300E-14,600S 90.1 70.0 
(65.9-74.1) 

Composite 70.0 
(59. 9-80. 1) 

Composite 88.9 37.7 
81. 4-96. 4) (31. 6-43.8) 

-

~QN£l!!IJ:~QN~LJ1~I::lll'iR_f._EJ:'J:Il\LG..Qf:!CENTR1'i'±'-:IQtl'.s_l'i~A __ 

SPE~JKIC __ TIJ'iE_YQILTB0.l1T::-PERCH_JJ'~r.PJ2psi$ __ Q_mj)~£..Q~'ycus) 

-»ET\.'1I;:;S!\L~Q:ql\ TJ&J~:NY;r RO~r1Et-l'r2_J:~I~IJ:'~J!_STl1J:)~ 

~IL...~F 1.1. 2_$..T.VP¥ __ ~'l'_15°C_ 

TIME/LCSO WITH 95\ CONFIDENCE INTERVALS 

24 Hrs. 48 Hrs. 72 Hrs. 96 Hrs. 

82.5 64.2 42.5 34.7 
(59.4-114.7) (38.6-108) (20.9-86.7) 13.7-87.9) 

68.9 54.3 50 .. 1 50.1 
(62.1-75.7) (45.3-63.3) (42.2-58.0) (42.2-58.0) 

31.6 29.2 29.2 28.3 
(26.6-36.6) (24.3-34.1) (24.3-34.1) (24.1-32.5) 

48.9 44.3 41. 7 31. 3 
(40.8-57.0) (34.2-54.4) (31.3-52.1) (23.0-39.6) 

46.4 45.0 37.4 37.4 
(35.6-57.6) (34.1-55.9) (24.5-50.3) (24.5-50.3) 

37.8 33.5 31. 2 24.4 
(24.1-51.5) (29.3-37.7) (23.8-38.7) (16.8-32.0) 

56.7 48.0 45.0 45.0 
(42. 7-70. 7) (37.0-59.0) (30.8-59.2) (30.8-59.2) 

34.0 33.0 32.3 32.0 
(28.2-39.8) (28.5-37.5) (28.2-36.4) (28.1-35.9) 

120 Hrs. 144 Hrs. 168 Hrs. 

33.1 24.3 14.9 
(9.7-113.3) (9.3-62.5) (5.4-41.2) 

w 
U1 
\.0 

30.0 23.3 

17.7-42.3) (9.4-37.2) 



Concentration 
Mine Depressu-
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CUMULATIVE MORTALITY OF TROUT PERCH (Percopsis omiscomaycus) 

Aquatic Environments Ltd. (A.E.L.) 1 

Test Conducted at 5° C 

TIME (hrs. ) 
rization Water 

1144 ~otal % 
(% by Volume) 12 24 48 72 96 120 168 ortality 

I 
Control 

I 
N = 6 0 0 0 0 0 0 I 0 

% mortality 0 0 0 0 0 0 0 
t 

I 

0.12 
N == 6 0 0 0 0 1 1 1 

% Mortality 0 0 0 0 16.66 16.66 16.66 

I 

1 i 
1.25 I 

I 
N 6 I 0 0 0 0 0 0 0 I 

% mortality 0 0 0 0 0 0 0 

5.0 
N = 6 0 0 0 0 0 0 0 

% Mortality i 0 0 0 0 0 0 0 

12.6 
N = 6 0 0 0 0 0 0 0 

% Hortality 0 0 0 0 0 0 0 

31.6 
N = 6 0 0 0 1 t 4 5 5 I 

% mortality 0 0 0 16.661 66.66 83.33 83.33 
I 

i I 

i 
, 

! 

50.1 
N == 6 0 2 6 

% Mortality 0 I 33.3 100 
I i 

! I 

79.4 
N 6 2 6 

% Mortality 100 

100.0 

I 
N == 6 3 6 

% furt\ity 50 100 

\ 

1 B. McMahon, P. McCart, A. Peltzner, G. Walderi 1976; 

Toxicity of Saline Groundwater from Syncrudets Lease 17 to Fish and Benthic 
Macroinvertebratesi Table 22i 
Aquatic Environments Ltd. 

0 
0 

2 
33.33

1 

33.33 

I 0 

I 0 0 

0 
0 0 

0 
0 0 

5 i 
83.33 83.33 

i 

100 

100 

100 



Concentration 
Mine Depressu-
rization Water 
(% by Volume) 

Control 
N 6 

\; mortality 

0.12 

I 

N 6 
% mortality 

1. 25 

% mortality 
. 

12.6 
N 5 

31.6 
N = 5 

% mortality 
: 

N = 5 
% mortality 

I 

79.4 
N = 5 

't mortality 

100.0 
N = 5 

% mortality 
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CUMULATIVE MORTALITY OF TROUT PERCH CPeraopsis omisaomauausl 

Aquatic Environments Ltd. (A.E.L.)l 

Test Conducted at 15° C 

TIME (hrs.) 

12 24 48 72 96 120 144 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 1 1 1 1 
0 0 0 16.66 16.66 16.66 16.66 

I 

0 0 0 0 0 0 I 0 
I 

0 0 0 1 2 2 2 

: 

! 

0 0 0 0 0 0 1 
0 0 0 0 0 0 20 

0 0 1 2 4 5 
0 0 20 40 80 100 

I 

I 
I 

1 

I 

2 3 5 

I 20 40 60 100 
I I 

I 
i 

5 
100 

B. McMahon, P. McCart, A. Pe1tzner, G. Wa1deri 1976; 

Toxicity of Saline Groundwater from Syncrude's Lease 17 to Fish and Benthic 

Macroinvertebrates; Table 23; 
Aquatic Environments Ltd. 

Total \; 
168 Mortality 

0 
0 0 

1 
16.66 16.66 

i 

0 0 

2 
I 

, 

i 
2 

40 I 
40 

I 

I 

100 

I 

I 
I 

! 
I 100 
I 

100 



( LOGARITHMJC _Z x 3 CYCLES 
KEUF'F£.L 6 ESSER CO ¥A.I)f!~ \,ISoA 

HOURS 

( 467320 

362 
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10. ACUTE IErHALITY BIQ.Z\SSAYS CONDUcrED BY 'IRE ENVIRCHI.IENTAL 

Pro:r:ocTlOO SERVICES BIOASSAY .LA.B., EtMON'lrn 

Data presented here include: 

1. acute lethality bioassay using rainbow trout conducted 

on mine depressurization water; 

2. acute lethality bioassays using rainbow trout ccnducted 

on two liquid effluents associated with the Great 

Canadian Oil Sands operaticn; arrl 

3. chemistry analysis: GCOS. 
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10.1 1CUTE LETHALITY BIOASSAY USlNG RAINOOW TIDUr CDNDT.CI'ED 

eN MINE DEPRESSURIZATleN WATER 



COMPANY 

Sync:rude 

SOURCE 
Well Water 

PLANT TREATMENT 

-- : 

STATUS OF PLANT 
Operational 

SAMPLED BY 
AOSERP 

ORIGINAL FIELD ANALYSIS 

Temp (oC) --
0.0. (mg/l) --
pH --
Cond (umhos) --
NH3 (mg/l) 

REMARKS:-

• 

ENVIRONMENTAL PROTECTION SERVICE 
NORTHWEST REGION BIOASSAY LABORATORY 

EDMONTON, ALBERTA. 

BIOASSAY DATA SHEET I. 

TYPE OF TEST., 

96 hour Static 
-. 

., MATERIAL TESTED 
Composite Sample of 5 Water Wells 

AMOU~J·'OF EFFLUENT RECEIVED 
50 Gallons 

DILUTIONS (%) 

100,80,60,40,20,control 

TEST ORGANISM LOCATION 
Salmo gai1'dne1'i NF-B76 'A' 

ORIGINAL LAB ANALYSIS (100%) 

Temp (oC) 16.0 

0.0. (mg/l) 6.0 

pH 7.39 

Cond (umhos) 18500 

~~~~~~~ Salinity (0/00) 14.5 < 

TEST NUMBER 

0-11-001 

DATE SAMPLED 
15/9/76 (1300-1600) 

DATE RECEIVED 
20/9/76 

DATE TEST TIME 
21/9/76 0900 

SEND RESULTS TO: 
G. Webster 

TEST RACK 

2 - 2 

OBSERVER 

M. Lamont 

~~L.. .... / 
~. 



BIOASSAY DATA SHEET II Test Numbe--' __ 9":"11-001 Tes t- Da te: 21/9/7fj 

i CONCENTRATIONS; ( MEAN & STANDAPJ) DEVI~TION) 

PARAMETERS CONTROL 20 40 60 80 100 

TEMPERATURE ( 0 C) 14.4-: 0.4 114. 3 ~ 0.4 + 
14.3 0.4 14.2 : 0.3 

+ 
14.2 - 0.3 14.3 : 0.4 

DISSOLVED OXYGEN (mg/l) 9.9 : 0.5 9.0 : 0.9 1 8. 3 ~'1. 3 9.5 :t 0.9 9.4 ± 1.1 8.1 ± 1.3 

pH 
7.S7 : 0 16 8.29 + 0.35 8.25 ± 0.47 8.55 : 0.58 8.41 : 0.51 7.98 : 0.59 

CONDUCTIVITY (umhos) 138± 4 4170 ± 91 7600 :t 224 11300 :t 274 14,700 ± 274 17,500+±+0 

AMMONIA (mg/l) TOTAL 

FISH LENGTH (em) 6.8 ± 0.4 6.6 :t 0.4 7.0 ± 0.5· 6.8 :t 0.6 6.1 :t 0.4 6.7 ± 0.6 6.7 

FISH WEIGHT (gm) 3.2 : 0.6 2.8 + 0.5 3.4 : 0.9 3.9 : 1.0 2.8 : 0.5 3.2 : 0.9 3.2 

LOADING DENSITY (1/ gm) 1. 25 1. 43 1.18 1.03 1.43 1.25 1 , 

Nur~B ER FISH/DILUTION 10 I 10 10 10 10 10 

NUMBER DILUTIONS/C"oNC 
1 1 1 , 1 l 

140 I 140 
-. 

VOLU~1E OF DILUTIONS (1) 
40 40 ! 40 40 

(Hr) 163.000 35.000 13.200 LTSO (44.567 _ (6.288 - (11. 098 -
00 nc;\ 174.fl16\ 11; 700\ 

""" .-......... .~~~~ 

LC SO (Cone by Va 1 ) By Calculator - 96 hr Lc50 54.56 
40 % < Le50 < 60 %' By graph - 96 hr Le50 = 53 

REMARKS: 



373 

Test Number: 0-11-001 

BIOASSAY DATA SHEET I f I 

EFFLUENT REPLICATE NUMBER OF % DEATH 
CONCENTRATION HOURS MORTALITIES 

, nn 5k R no , 10 

12.00 3 40 

2~.00 6 100 

80 % 0.25 1 10 

1.00 1 20 

24.00 3 . 50 

72.00 1 60 

84.00 1 70 

96.00 1 80 

60 % 24.00 1 10 

36.00 1 20 

44.00 2 40 

72.00 2 60 

84.00 2 80 

96.00 2 100 

40 % 96.00 0 0 

20 % 48.00 1 10 

96.00 0 10 

Control 24.00 1 10 

96.00 0 10 

.. 
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10.2 ACUTE LETHALITY BIOASSAYS USJR; RAJNB)W TROUr ON' 'I.W) 

LICUID EFFII.J.ENrS ASErX:IATED ~tITTH THE GREAT Cl-\NlDIAN 

OIL SANDS OPERATION 



r' 

~----~~------~-
C 0 ~1 PAN Y I :;! 
G.rc~at Can,adian pilj Sands 

SOURCE ; I iI • , I 

Tailings Pond qffluent 
.1 J I I 

PLANT T~EATMENTI 
Tai1ingSjPO~~ j ; 

S TAT US d F Pll; NT I 
Operatiorlal 

I 
, I 

SAMPLED~BY 

AOSERP I 

I : 

I I 

E N V I RON :·1 E t IT ALP ROT E C T r 0 fl S E R VIC E 

NORTHWEST REGION BIOASSAY LABORATORY I I I EDfIDNTDN. ALBERTA. 

i I 

I 
I 
! 

BIOASSAY DATA SHEET 1. 

TYPE OF TEST. 
96 hour Static 

HATERIAL TESTED 
Final Yr9cess Effluent 

AMOUN,l"OF EFFLUENT RECEIVED 
25 Gallons 

DILUTIONS (%) 

10O,80,65,35,10,control 

TEST ORGANISM LOCATION 
Salma gairdncl'i NF-876 'B' 

ORIGINAl FIELD ~NALYSIS I I ORIGINAL LAB ANALYSIS (100%) 
, . j " _.~l' -'---tt------------------II 

Temp (oC) : I : I I I! Temp (oC) 15.5 
·~-------;~----------------------------II 

-- ! 0.0. (mg/l) ! 
',; 

0.0. (mg/l) 3.6 

pH I II -- i pH 8.07 

Cond (umhos)!: Cond (umhos) 455 

TEST NUMBER 
0-11-002 

DATE SAMPLED 
14/9/76 (1200-1220) 

DATE RECEIVED 
20/9/76 

DATE TEST TIME 
21/9/76 0900 

SEND RESULTS TO: 
G. Webster 

TEST RACK 

2 - 3 

OBSERVER 

M. Lamont 

NH3 (mg/l) N H 3 (m 9 / 1 ) -- < 7::::~~~~/ 
~ . 

" 

; ~ J I 

w 
.....,J 
U1 



BIOASSAY DATA SHEET II Test Number: .,. 11 - 002 Tes t· Da te: 21/9/76 

CONCENTRATIONS; ( MEAN & STANDARD DEVI~TION) 

PARAMETERS CONTROL 10 35 65 80 100 

TEMPERATURE (OC) 13.9 ~0.2 14 ~0.4 14.1 ~ 0.4' 14.1 + 0.4 14.2 ~ 0.3 14.2.:!:.0.3 

DISSOLVED OXYGEN (mg/l) 9.9 ~ 0.6 10.0 ~ 0.5 9.6 .::!:. 0.9 9.6 ~ 0.8 9.6 .:!:. 0 9 9.4 .:!:. 1 ] 

7.58 + 7.72 + 7.72 + 7.98 + 8.01 + 8.02 + pH -0.14 0.14 0.10 0.08 0.08 0.05 

CONDUCTIIJITY, (umhos) 135.:!::.8 :174.:!:.23 25~ + 26 340 
+ 

383 ~ 6 
+ 

8 456 19 

AMMONIA (mg/l) TOTAL 

FISH LENGTH (em) 6.5 ~ 0.6 + 
6.6 - 0.5 7.0 + 0.5 6.6 .:!:. 0.7 ' + 

6.8 - 0.6 6.8 + 0.6 6.7 

FISH WEIGHT (gm) 2.9 .:!:. 0.7 
+ 

2.9 - 0.4 3.5 + 0.7 3.0 ~ 1.0 3.3 ~ 0.9 3.4 + 0.9 3 

LOADING DENSITY (l/gm) . 
1. 38 1. 38 1.14 1. 33 1.21 1.18 1.3 

NUMBER FISH/DILUTION 10 10 10 10 10 10 

NUMBER DILUTIONS/CONC 1 I I I 1 I 

'. 
VOLUME OF DILUTIONS ( 1 ) 40 40 40 40 40 40 

LTSO (Hr) 
I 

LC SO {Cone by Va 1 } Nor ACUTELY LETHAL 

REMARKS: 
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Test Number: 0 - 11 - 002 

BIOASSAY DATA SHEET 11 I 

EFFLUENT REPLICATE NUMBER OF % DEATH 
CONCENTRATION HOURS MORTALITIES 

100$: 96.00 0 0 

90% 77.00 1 10 

96.00 0 10 

65% 96.00 1 10 

35% 96.00 0 0 

10% 96.00 0 0 

Control 34.00 1 10 

36.00 1 20 

96.00 0 20 

. 



-' 

COMPANY 
Great Canadian Oil Sands 

SOU~CE 

Coke Pile Seepage 

PLANT TREATMENT 
--

STATUS OF PLANT 
Operational 

SAt~PLED BY 
AOSERP 

ORIGINAL FIELD ANALYSIS 

Temp (oC) --
D.O. (mg/l) --
pH --
Cond (umhos) --
NH3 (mg/l) --
REMARKS:-

ENVIRONMENTAL 
NORTHWEST REGION 

PROTECTION SERVICE 
BIOASSAY LABORATORY 

EDMONTON. ALBERTA. 

BIOASSAY DATA SHEET I. 

TYPE OF TEST.,' 

96 hour Static 

MATERIAL TESTED 
Coke Storage Effluent 

AMOU~T'-OF EFFLUENT RECEIVED 
25 Gallons 

DILUTIONS (%) 

100,80,65,35,10,control 

TEST ORGANISM LOCATION 
Salmo gair'dner'i NF-876 tBt 

ORIGINAL LAB ANALYSIS (100%) 

Temp (oC) 16.0 , . 

D.O. (mg/l) 6.0 

pH ' . 2.83 -
Cond (umhos) 3200 

NH3 (mg/l) -- < .. 
" 

" 

\ 

TEST NUMBER 
0-11-003 

DATE SAMPLED 
14/9/76 

DATE RECEIVED 
20/9/76 

DATE TEST TIME 
21/9/76 0900 

SEND RESULTS TO: 
G. Webster 

TEST RACK ; 

2 - 4 

OBSERVER 

M'Lamo~ 
~ ,£.~~ 

~ 

, 

---

w 
~ co 



BIOASSAY DATA SHEET II Test Nur.:ber: 0 '7,11 - 003 Test'Date: 21/9/76 

CONCENTRATIONS! ( MEAN & STANDARD DEVIATION) 

PARAMETERS CONTROL 
10 35 65 80 100 

TEMPERATURE (OC) 13.9 ~ 0.2 14.0 + 0.4 14.0 ~ 0 14.0 ~ 0 14.0 ~ 0 14.0 ~ 0 

DISSOLVED OXYGEN (mg/l) 9.7:t1.1 10.0 ~ 0.6 9.9 :t 0 9.2 :t 0 9.0 :t 0 8.9 ~ 0 

7.56 + 6.96+ 3.41 .:!:.. 0 3.11 + 0 3.02 + 0 2.92 + 0 pH 0.07 0.65 

CONDUCTIVITY, (umhos) 137 + 4 442 + 6 1300 + 0 .2200 + 0 2650 + 0 3200 + 0 - - - -

AMMONIA (mg/l) : 

TOTAL 

FISH LENGTH (em) 7.0 + 0.6 6.6 + 0.6 6.9 + 0.5 6.8 + 0.5 7.1 + 0.5 7.0 + 0.6 6.3 

FISH WEIGHT (gm) 3.7 + 0.8 3.1 + 0.8 3.7 + 0.8 3.7+1.0 3.8 + 0.8 3.8 + 1.1 3.0 

LOADING DENSITY (1/ gm) 1.08 1.29 1.08 1.08 1.05 . 0.89 1.0 

NUMBER FISH/DILUTION 10 10 10 10 10 10 

NUMBER DILUTIONS/CONC 1 1 
I 

1 1 1 1 

'. 
VOLUME OF DILUTIONS ( 1 ) 40 40 40 40 40 34 

(Hr) 2.300 2.300 1. 700 1.650 
LTSO (1. 599 (1.787 (1. 382 - (1.412 -

3.3081 2.961) 2.091) 1. 928) 

LC SO (Cone by Va 1 ) By graph 96 hr. LCso = 10.5 
10% < LCs o < 35% By computer 96 hr. LC50 10.03 

REr1AR KS: 
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Test Number: 0 - 11 - 003 

BIOASSAY DATA SHEET I I I 

EFFLUENT REPLICATE NUMBER OF % DEATH 
CONCENTRATION HOURS MORTALITIES 

100% 0.50 1 10 

1.00 1 20 

1.50 1 30 

2.00 7 100 

80% 1.00 1 10 

2.00 6 70 

2.50 2 90 I 
3.50 1 100 

65% 2.00 4 40 

2.50 2 60 

3.00 2 80 

3.50 1 90 

4.00 1 100 

35% 1.00 1 10 

2.00 4 50 

2.50 1 60 

4.00 2 80 . 

6.00 2 100 

10% 72.00 1 10 

84.00 1 20 

96.00 0 20 

Control 72.00 1 10 

96.00 0 10 
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10.3 CHEMIsrRY ANALYSIS: GOOS 



Parameter 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulphate 

Alkalinity T 

pH 

Carbonate 

Bicarbonate 

Hardness T 

Fluoride 

Silica 

Conductance 

Odor 

Color 

Tanin & Lignin 

TFR 

TFRF 

TNFR 

TNFRF 

Surfactants 

Humic Acids 

382 

CHEMISTRY ANALYSIS: GCOSi September 14, 1976 

GCOS 
Process Effluent 

39 

10.8 

67.5 

2.5 

61. 5 

56 

125 

7.5 

0 

152.4 

141.8 

0.12 

5.5 

590 

8 

35 

0.8 

354 

336 

20 

15.6 

0.02* 

2 

GCOS Coke Storage 
Pile See a e 

440 

70 

350 

7 

420 

1780 

2.7 

1386.9 

0.05 

30 

4200 

8 

25 

3.35 

3070 

2800 

50 

34.4 

0.02* 

1* 



Parameter 

TOC 

TIOC 

N02 & N03 

NH3 

Nitrogen Tk 

Phosphorous T 

Phosphorous 0 

Phenol 

Oil & Grease 

sulphide 

Cyanide 

Hydrocarbon T 

COD 

Cadmium 

Chromium +6 

Copper 

Iron 

Lead 

Manganese 

Silver 

Zinc 

Vanadium 

Selenium 

Mercury 
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GeOS 
Process Effluent 

18 

21 

0.0],* 

3 

7 

0.43 

0.03 

0.137 

0.6 

0.05* 

0.01* 

0.6 

57 

0.001* 

0.003* 

0.004 

0.45 

0.002* 

0.044 

0.005* 

0.006 

0.064 

0.0007 

0.0014 

GeOS Coke Storage 
Pile Seepage 

15.5 

11.5 

0.01* 

0.94 

1.09 

0.3 

0.01 

0.001* 

0.1* 

0.05* 

0.01* 

0.3 

136 

0.001 

0.015 

0.009 

14.7 

0.028 

1.92 

0.005* 

0.083 

0.023 

0.0005* 

0.0043 



Parameter 

GeOS 
Process 

Arsenic 0.012 

Nickel 0.011 

Aluminum 0.38 

Cobalt 0.002* 

Boron 0.08 

Conductivity in ~s 

Metals as Totals mg/l 

pH in pH uni ts 

* less than 

384 

Effluent 
Geos Coke Storage 
Pile Seepage 

0.005* 

0.1 

5.7 

0.024 

0.17 
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11 • AOSERP RESEARCH REPORTS 

1 • 
2. AF 4. 1 . 1 

3. HE 1. 1 • 1 
. 4. VE 2.2 

5. HY 3. 1 

6. 
7. AF 3. 1 . 1 

8. AF 1.2. 1 

9. HE 3.3 

10. HE 2.1 

11. AF 2.2. 1 

12. ME 1.7 

13. ME 2.3. 1 

15. ME 3.4 

16. ME 1.6 

17. AF 2. 1 • 1 

18. HY 1. 1 

19. ME 4.1 

20. HY 3. 1 . 1 

AOSERP First Annual Report, 1975 
Walleye and Goldeye Fisheries Investigations in the 
Peace-Athabasca Delta--1975 
Structure of a Traditional Baseline Data System 
A Preliminary Veg~tation Survey of the Alberta Oil 
Sands Environmental Research Program Study Area 
The Evaluation of Wastewaters from an Oil Sand 
Extraction Plant 

Housing for the North--The Stackwa11 System 
A Synopsis of the Physical and Biological Limnology 
and Fisheries Programs within the Alberta Oil Sands 
Area 
The Impact of" Saline Waters upon Freshwater Biota 
(A Literature Review and Bibliography) 
Preliminary Investigations into the Magnitude of Fog 
Occurrence and Associated Problems in the Oil Sands 
Area 
Development of a Research Design Related to 
Archaeological Studies in the Athabasca Oil Sands 
Area 

Life Cycles of Some Common Aquatic Insects of the 
Athabasca River, Alberta 
Very High Resolution Meteorological Satellite Study 
of Oil Sands Weather: "a Feasibility Study" 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plant, March 1976 

A Climatology of Low Level Air Trajectories in the 
Alberta Oil Sands Area 

The Feasibil ity of a Weather Radar near Fort McMurray, 
Alberta 
A Survey of Baseline Levels of Contaminants in 
Aquatic Biota of the AOSERP Study Area 
Interim Compilation of Stream Gauging Data to December 
1976 for the Alberta Oil Sands Environmental Research 
Program 
Calculations of Annual Averaged Sulphur Dioxide 
Concentrations at Ground Level in the AOSERP Study 
Area 
Characterization of Organic Constituents in Waters 
and Wastewaters of the Athabasca Oil Sands Mining Area 



21 • 
22. 

23. AF 1. 1 .2 

24. ME 4.2.1 

25. ME 3.5. 1 

26. AF 4.5. 1 

27. ME 1 .5. 1 

28. VE 2. 1 

29. ME 2.2 

30. ME 2.1 

31 • VE 2.3 

32. 
33. TF 1.2 

34. HY 2.4 

35. AF 4.9.1 

36. AF 4.8.1 

37. HE 2.2.2 
38. VE 7. 1 . 1 
39. ME 1·.0 

40. ws 3.3 

·41 .. AF 3.5. 1 
42. TF 1. 1 .4 

--43. TF 6.1 

1+4. VE 3.1 

45. VE 3.3 
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AOSERP Second Annual Report, 1976-77 

Acute Lethality of Mine Depressurization Water on 
Trout Perch and Rainbow Trout 
Air System Winter Field Study in the AOSERP Study 
Area, .February 1977· 
Review of Pollutant Transformation Processes Relevant 
to the Alberta Oil Sands Area 

Interim Report on an Intensive Study of the Fish 
Fauna of the Muskeg River Watershed of Northeastern 
Alberta 
Meteorology and Air Qual ity Winter Field Study in 
the AOSERP Study Area, March 1976 
Interim Report on a Soils Inventory in the Athabasca 
Oil Sands Area 
An Inventory System for Atmospheric Emissions in the 
AOSERP Study Area 
Ambient Air Quality in the AOSERP Study Area, 1977 

Ecological Habitat Happing of the AOSERP Study Area: 
Phase I 
AOSERP Third Annual Report, 1977-78 
Relationships Between Habjtats~ Forages, and Carrying 
Capacity of Moose Range in northern Alberta. Part I: 
Moose Preferences for Habitat Strata and Forages. 
Heavy Metals in Bottom Sediments of the Mainstem 
Athabasca River System in the AOSERP Study Area 
The Effects of Sedimentation on the Aquatic Biota 

Fall Fisheries Investigations in the Athabasca and 
Clearwater Rivers Upstream of Fort McMurray: Volume 
Community Studies: Fort McMurray, Anzac, Fort MacKay 
Techniques for the Control of Small Mammals: A Review 
The Cl imatology of the Alberta Oil Sands Environmental 
Research Program Study Area 
Mixing Characteristics of the Athabasca River below 
Fort McMurray - Winter Conditions 

Acute and Chronic Toxicity of Vanadium to Fish 
Analysis of Fish Production Records for Registered 
Traplin.es .in the AOSERP Study Area, 1970-75 
.A Socioeconomic Evaluation of xhe Recreational Fish 
and Wildlife Resources in Alberta, with Particular 
R~ference to the AOSERP Study Area. Volume I: Summary 
and Concl.usions 
jnterim Report on Symptomology and Threshold Levels of 
Air .PolJutant Injury to Vegetation, 1975 to 1978 
Interj~ Report on Physiology and Mechanisms of Air-Borne 
Pollutant Injury to Vegetation, 1975 to 1978 



46. VE 3.4 

47. TF 1. 1 • 1 

48. HG 1 • 1 

.49. ws 1 .3.3 

50. ME 3.6 

51 • HY 1 .3 

52. ME 2.3.2 

53. HY 3. 1 .2 

54 .. ws 2.3 

55. HY 2.6 

56. AF 3.2.1 

57. LS 2.3.1 

58. AF 2.0.2 

59. TF 3. 1 
GD. WS 1 . 1 . 1 

61 . AF 4.5.2 

62. TF 5. 1 
63. 

64~ LS 21.6.1 

65. LS 21.6.2 
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Interim Report on Ecological Benchmarking and 
Biomonitoring for Detection of Air-Borne Pollutant 
A Visibility Bias Model for Aerial Surveys of Moose 
on the AOSERP Study Area 
Interim Report on a Hydrogeological Investigation of 
the Muskeg River Basin, Alberta 
The Ecology of Macrobenthic Invertebrate Communities 
in Hartley Creek, Northeastern Alberta 
Literature Review on Pollution Deposition Processes 

Interim Compilation of 1976 Suspended Sediment Data 
in the AOSERP Study Area 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plant, June 1977 
Baseline States of Organic Constituents in the 
Athabasca River System Upstream of Fort McMurray 
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67. WS 1.3.2 Aquatic Biological Investigations of the Muskeg 
River Watershed 

These reports are not available upon request. For further infonmation 
about availability and location of depositories, please contact: 

Alberta Oil Sands Environmental Research Program 
15th Floor, Oxbridge Place 
9820 - 106 Street 
EDMONTON, Alberta T5K 2J6 
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