This document has been
digitized by the Qil Sands
Research and Information
Network, University of
Alberta, with permission of
Alberta Environment and
Sustainable Resource
Development.

ACUTE LETHALITY STUDY OF
G.C.0.S. DIKE FILTER DRAINAGE
USING RAINBOW TROUT AND
BROOK STICKLIBACKS

W. H. LAKE, Biologist
Water Quality Control Branch

Pollution Control Division

August 11, 1976


Reviewer
OSRIN Stamp


FOYFWORD

When evaluating this data, lethality (i.e. death of ‘the organiom)
is the symptom being observed, Acutely lethal refeors Lo a somple Lilling

50% of a population after 96 hours exposure.

1. The dike filter drainage was found to be acutely toxic to hoth
rainbow trout and brook sticklebacks. The results of the bioassays on
rainbow trout confirmed those results of S. lrudey of the FEnvirommental

Protection Service, Fnvironment Canada.

2. At the point of entry of the effluent, the sample was acutely
léthal to rainbow trout and showed a slight degree of lethality to brook
stickiebacks.

?

3.  The downstream samples were not lethal to brook sticklcbhbacks

and domonstrated a slight degree of lethality to rainbow trout 10 - 15

feet downstream.

4. The downstream sample taken from the koat dock was not lethal

to sticklebacks or rainbow trout.

5. When considering the bioassay data and excluding the point of
entry of the effluent into the river, the G.C.0.S. dike filter drainage

does not present a significant lethality problem to fish.

6. Acute lethality in the dike filter drainage is probably due to
a combination of chemicals and not due to the action of one individual
component. Ammonia and surfactants would be two chemicals making major

contributions.

7. The lethal action of the interface,i.e., point of entry, is
also due to the combination of the chemicals and the effect is reduced

due to dilution with river water.



SUMMARY OF GPENT CANADIAN OIL SANDS DIKE FILTER DRAINAGRE BIOASEAYS

The initial study of acute lethality of the dike filter drainage started
on July 12th. Four samples were.collectcd at this time and for cach of the
next two following weeks.

There were four samples taken and the samples were taken as follows:

{1} Dike filter drainage from two pipes located at the southeuast coiner
cf the tailings pond. One hundred galions of this sample were ﬁaken.

Selection of the dike filter drainage site was due to the lack of suffi-
cient flows in the majority of pipes. The arca selected was chosen for
accessibility and sufficient flows.

s

One nundred gallons of this sample were collected for multiple concen-—
tration statié bicassays. Site A on photograph 1.

{(2) An upstream sample taken about 10 -~ 15 feet from the drainage pipe
draining the northeast third of the tailings pond. Twenty—five géllons were
collected.

{3} River effluent interface was thé'point where a collecting pipe
draining the northeast third of the tailings pond emptied into the river.

The sample was taken in the river as the effluent empties into the river.
Twenty-five gallons were taken of this sample.

During the three sample periods, these three positions were sampled
each ﬁime.

{4) Initially this sample was taken from the boat dock which was
approximately 40 vards downstream from the point of discharge. On the next
two occasions, this sample was taken about 10 feet from the point of discharge.

This sample size was 25 gallons.






On photograph 2, Site B represents the three sample sites 2, 3 and the
last two downstream samples. Site C represents the boat aod;ﬁ

Hinety-six hour acute lethality bicassays were conducted on the four
samples using rainbow trout and brpok sticklebacks.  The rainbow trout bio-
astays were conducted by the Envirommental Protection Services, Aguatic:
Toxicology Laboratory, and the stipkleback bioassay was condﬁctcd by thoe
Pollution Control Division, Biocassav Laboratory.

The 96-hour static biocassays using rainbow trout followed normal hiocassay

. .
procedures, i.e. 15°C.

The 96-hour static bioassays using sticklebacks were at ambicnt fempara~
ture, ;.e., 21.5°.

The stickleback biocassays were conducted in 5-gallon pails sitting on
the floor of the laboratory. Twenty liters were used when enough samplce vas
avgiiablo but 10 fish were used in all of the containers. .Dike Filter drvainage
test was undiluted cifluent.

In the rainbow trout bioassays, all of the tests were replicated.

The results for the biocassays were as follows:

{1) Dike Filter Drainage - July 12th. This sample was acutely lcihal
in both the rainbow txrout and sticklebﬁcklbioassays. |

The 96-hour LCs; for rainbow trout was determined tc be less than 20%
and calculated to be 8.4% and 9.0 on the replicates.

The following concentrations were run and 100% mortality occurred in all

concentrations:

1008 -~ 2 hours
80% -~ 4 hours
60% -~ 6 hours
40% - 12 hours

20% - 36 hours -
In the stickleback biocassay, 100% of the fish diced in 2 hours and 40

minutes. The MST {mean survival time) was calculated to be 1.95 hours.



On photoyraph 2, Site Roropresents the three savploe sites 2, % o

P

Tust two downstrear samples.  Site C reopresonts the boat dock.

Hircty-sixn hour acute lethality biloassays were conducted 6n %bg oy
samples using rainbow trout and brpok stickicbacks. The rainboﬁitrouﬁ Lo -
ausays were conducted by the Envifonmentul Protection Sexrvices, aguatic
Toxicology Laboratery, and the sticklebaék biocassay vas conducted by Lhe
Pollution Control division, Bioassay Laboratoxry..

The 96-hour static biloassays using xéinbow trout foliowed nofmal hroossay

. : . , _ v
procedures, i.e. 15°C.

The 96-hour static bioassayé using sticklebacks wexe at arbicnt tempara-
ture, 2,em, 21.5°,

The stickleback bioassays were conducted in 5-gallen pails sittiQQ on
the floor of tﬁe laberatorxy. fTwenty liters were used when enough sampic vas
availablc but 10 fish wexe used in all of the containers. Dike &ilter drainage
tést was undiluted effluent.

In the rainbow troul biocassays, all of the tests were rcplicateﬂ.

The results for the biocassays were as follows:

{1) Dike Filter Drainage - July 12th. This sample was acutely loihal

in both the rainbow trout and stickleback biocassays.

£

The 96~hour LCspn for rainbow trout was determined to be less than 20
and calculated to be 8.4% and 9.0 on the replicates.
The following concentrations vere run and 100% mortality occurred in all

concentrations:

100% 2 hours

80s - 4 hours

60% -~ 6 hours

40% -~ 12 hours

20% - 36 hours o

In the stickleback bioassay, 100% of the fish dicd in 2 hoaxrs md £

ninutes.  The MST (mean survival time) was calculated to he 1.95 hours.
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Irn the July 20th bioassay, the 96-hour ILCsg was determined to be 20%
and was calculated to be 9.4% and 3.5%.
There was 100% mortality in all concentrations and the times were as

follows:

100% -~ 1.5 hours
80% -~ 3.0 hcurs
60% - 8 hours
- 40% - 24 hours
20% -~ 24 hours

¢ In‘the stickleback bioﬁssay, 100% of the fish died in 3 hours and 4
ninutes with an M.S.T. of 2.45 héurs.
. *In the July 27th biocassays the 96-hour LCs¢ was less than 20% and
calculatedvto be 5.2% and 3.45%
There was agein 100% mortality in all concentrations and the re;ults

were as follows:

1008 - - 2 hours

A 80% - 2.3 hours

- - 60% - 5 hours
40% =~ 12.0 hours

20% - 24 hours

in the stickieback bioassay, there was 100% mortality in 3 hours and
45 minutes with an M.S.T. of 2.9 hours.

(2)  In the upstream sample, there was no mortality in the sticklebacks
- after 96 hours of exposure. Only tests were conducted cn July 12th and July
27th as there was not enough sample in the July 20th secmple.

In the rainbow trout bioassays there were no mortalities in the July 12th
and July 20th tests but 1 fish died after 96 hours in the July 27th sample.

{3) Mortality occurred in all of the interface, i.e., point of entry

of effluent into the river samples. The results were as follows:

July 12th - 100% mortality in 72 hours
July 20th - 50% mortality in 96 hours
July 27th - 100% mortality in 84 hours

On the July 12th bioassay, three sticklebacks died after 96 hours repre-



senting 30% of the population. There was ﬁot sufficient sample size to
conduct a test on the July 20th sample. On the July 27th bioassay therc
was 10% mortality after 96 hours.
{(4) In the downstream bioassays conducted on stichlebacks thoere woere
ne wortalitics after 96 hours.
In the rainbow trout biloassay on July 12th, there was no mortality aftoex
96 heurs of cexposure. This sample was taken by the boat’dock.
¢ On the bioassay conducted on July 27th, there was no mortality after

86 hours of exposvre but two fish died after another 96 hours of cxposure.
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13 GevERAL 2 v 29 PHENOLS * _ 4) SEISNIUM * 59 RLUMINUY
v 34 3 J m— 34 CHIOR A * 43 BOROY * 87 yAThIuM
_v_ A5 camaoNare Y 17 .cop V735 CYANIDE v 44 COBALT _¥ 83 STRONTIUH
_ A/ 18 BICARDONAYE \_7 28 Mily-N __y/ 36 SULPIn: v~ 45 COPPRR * 89 wHALLIUM
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CiHzERS: N L )

COLIEGRM M.P.N./100ML {360011) . ) STANDARD PLATE COURT/ML  (36900L) o
H.POILE. COLL/10GML  {36011L) - : TEMPERATURE ©C . 402061F) -

7/ CilE. ANALYSIS REPORT '
LOCATION @ ATHABASCA UPSTREAN
LAB NO. 6926 : DATE REC'D 297 7 /7 76 DATE CONPLETED 41 s g 7 v5
PARAMETER CODE MG/L PARAMETER CODE ME/L
pi 10301L 7.9 CONDUCTIVITY 02041L 225.
CALCIUM 201051 30. MAGHESTUM  © ¥2102L 12.6
sopiu 1102t 6. POTASS LUK 191021 1.0
1RO} 263021 3.4 Ho2 -+ 1103 071050 0.1
HITRITE 0772058 0.1% CHLORIDE 172031 1.
SULFATE 163061 283. FLUORIDE 091071 0.05
B1CARBONATE 06201L 116. HARDHESS T 166041 126.
PUEALINITY ¥ olott 95. DS 002051, 194,
59D 087011 1.6 cob 083011 29.8
0DOR 02001L b, TR 104711 208.
TRF 10571t 1ha. HFR 10h011. 76.
HFRF 10503L LY SURFACTANTS 107011 0.07
AMHON A 075550 0.14 PHOSPUATE T 154071 0.33
HITROGEN TK 07003L 0.62 T.0.C. o(»oon- 18.
CARBDI T - 06000L 3t T.1.0.C. 060511 13.
01l & GREASE 065211 i.h PHENOLS 065324 0.003
CYAaNiDEz 050601L 0.01% SULFIDE 16101L 0.02%
nE P‘”U“Y 80003L 0.0001%  COBALT 273021 0.002

293051 0.004 HICKEL 283020 - 0.002

LD o L8302t 0.001%* cHROMI UM 2h304L 0.003
LEAD 82302L 0.004 FATHS 303058 0.022

& PHMCATES CCHCENTRATION  LESS THAN.  COMBUCTIVITY REPORTED i WiLi0S. TURBIDITY 1M
JTU, PH OB PH OUWITS.  ALL BETAL PARAMETERS [XPRESSED AS TOTALS. ALFALIBITY AlD
HARDUESS LXPRESSED AS CALCHUN CARBOIALL.

HITRATE, GHTRITE + MITEATE, AND AMHOIA EYXPRUSSED AS I
TOS - TOTAL DESSOLVED SOLINS '
BO2 s HIVRIYE -
! . 7D
L03 = HUTRATE ' CLRTIFIED ... .. ‘. 7}// e eerieaans for -
_ V.E. LORTSCH, HEAD
3 POLLUTIGH CEIRDL LABORATORY
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N
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1L GERERAL 1 CARBON " HON-ROUTINE BESALS
—~ 38 BOD v 39 T.0.C. * 63 ALDEHYDES % 48 TIN
3 Tos 21 0D0R v 16 1.C. * 64 URER L7 49 Chbarun
4 T 23 aR /11 r.1.0.c. *_ 65 MERCAPIANS s 50 CHRONTUN
5 o 24 TRE ]\'UTRIF"\-";."S: ~¥ 66 1\1‘4‘.1(‘:8‘5 s :l TEAD .
P : v 25 NFR Tioh l"c‘vq) ____ 80 FLUORESCEIN _i~” 52 ZINC
7 pOrAsSIUX o 26 NFRF 85 ©-POy 83 CHIORINE * 53 BERYLLIUN
T/ 8 I20M T .27 ?URRIDITY 86 NO3-N, NO,-N ¥~ 42 MERCURY — 54 SILVER
; NADI G
' o gg :Z"U:l ‘;:CTM‘Tb HON-RCUTINE HETALS T gg Xﬁgélw
38 crtb 19 PO : * 22 ANTIHONY *_ 57 TELLURIUMN
" 71/72/73 COLOR _ £ 20 O & G v/ 40 ARSENIC 58 MOLYBDENGM
- TV 29 DPHENOLS * ALl SELENIUM ¥ 59 -ATUHINGA
: SENERAL 2 T34 CHIOR A *_ 43 DORON _* 87 TITHTUM
: v 17 COD TV 35 CYANIDE " 44 co3aLe ¥ 83 STRONTIUN
/7 106 BICARIONATE o 28 WH3-N o~ 36 SULFIDE T 45 coppeR %89 THALLIUM
~¥ "o/ 31 PHOSPHATE T __ ] 37 SUIFUR T ____ 46 MANGANES * 90 TONGHYEN
TV 32 mw Y G0 HYDRCCARBONS _ i/ 47 NICKET :
TF 84 0-roy 61 PESTICIDES
T 62 PCB's * — WESTS NOT RUN AT PRESENT '
colz;—‘cm& FLLLUK /100N (36001L) STANDARD PIATE COURT/MI,  (36900L) e
. - - a3
“ CHEM. ANALYSIS REPORT. /
ALOCATION : ATHABASCA RiviR  UPSTREAM
LAB KD.  72h5-6639 DATE REC'D 22/ 7 /76 - - -DATE COMPLETED 1} 7 8 7 76
PARAMETER CODE MG/1. PARAMETER CODE HG/L
pH 10301L 7.8 COMDUCTIVITY 020411 230.
CALCIUM 201051 25. MAGNES 1 UM 12102L 12 1
SODI Ui 11102t 5. POTASS UM 181021 0.9
1RO 263021 2.0 NO2 + HO3 071051 0.1%
HITRITE 07205L 0.1 CHLORIDE 17203L 1.%
SULFATE 16306L 22. FLUORIDE 051071 0.05%
BICARSONATE 06201L 117. HARDNESS T 106041 112.
ALKALENIIY T 10101L 96. TDS 00205L 183.
BOD 08201L 2.3 cop 033011 524
0DOR 020011 1. TR 190710 347,
TRF 105711 27h. UFR 10401L 207.
HFRF 10503L 168. SURFACTANTS 10701L 0.06
A0 LA 07555L 0.06 . PHOSPHATE T 154071 0.64
MITROGEN TK 070031 0.78 T.0.C. 060011 22.
CARBOI! T 66000L 34. T.1.0.C. 06051L 12.
OIL & GREASE 065211 2.8 PHENOLS 065321 0.005
CYAjIDZ 06601L 0.01% SULFIDE 16101L 0.02:
HERCURY 800031 0.0001% COBALT 273028 0.002
corpin 293051 0.004 HICKEL 28302L 0.00h
CADHILM i8302L 0.001% CHROMIUN 243041 0.001%
LEAD 823021, 0.005 ZINC 30305L 0.010

* INDICATES COHUCENTRATION LESS THAN. CONDUCTIVITY REPORTED
JTU, PR PH OUNETS.  ALL BETAL PARAMETERS EXPRESS
HARDHESS EXPRESSED AS CALCIUN CARBOUATE.

HUTRATE, JHTRITE + NITRI\TE, AHD ARHOITEA EXPRESSED AS H.

I uitios.
ED AS TOTALS.

TURBIDITY 1N
ALKALINETY AflD

DS~ TOTAL DISSOLVED SOLIDS
HOZ = HITRITE 9 -
HO3 = HUTRAGE CERTIFIED ... ... /////) .. I0R
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HEAD

LABORATOLY
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420 YR __ES 0nDO .. 83 cHLORINE BERYLLLUM
;/ 8 L0 _ _J TURBLDLYY 856 NO3- \ NO,-N L7742 JERCURY 54 sYLVER
5Ty synIca 30 SURFACTANTS . . 55 VARADTUM
s 0N~ ROUTINE METHLS -
MO R 33 % & L RO ROUTINE HELNLS *_ 56 BARTUM
HITRLSE-N 38 crtd 19 L ¥ 22 pNrruony * 57 TELLURTUM
://39 CHLORTDE /12773 COLOR_mJ{/io O 40 ARSEIIC . 58 novyppraun
A3 suntay 1725 _* oA * 59 ALUHINUN
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88 SOROPIGY

GENERAL 2 34 43

e »‘ i
L 17 cone T2 35 CyauToR :;%;ﬁ}
45

w728 NigE, T30 SULFIDE T 45 copek T* 89 muaLLIuH
/31 PiiGsWiATE T - 37 SULFOR T _-;f/»’/fb mncwnsz‘ * 90 PURGSYEN
. e’ 32 wn /60 HYDROCARBONS _ L7747 WICKEL :
_* 84 0-PO4 61 PESTICIDES
/62 PCB's * ~ TESTS NOY RUI AT. PRESENT :
i PCB's
TIEERS ' '
COLIFORM M.P.K./1004L (36001L) STANDARD PLATE COUNT/HL ~ (35%00L) _
LBNLE. COLI/L00ML  (360111) . TENPERATURE  OC (o2061%)
. ¢
Y
| CHEM. ANALYSIS REPORT

LOCATION :ATHABASCA RIVER UPSTREAM FROM EFFLUEHT

LAB 110, 6413 _ DATE REC'D W/ 7775 DATE COMPLETED 11 s 8 / 76.
PARAHMETLR toDE MG/L PARAMETER cope HG/L ?
pH 1030101 7.8 CONDUCTIVITY 020h1L 250.
CRLCIUM 20105L 22. MAGHES 1UM 171021 10.6
SODILH : 111028 7. . POTASS LU 19107L 1.1
1RON 263021 0.6 H02 + HO3 T 071050 0.1%
RITRITE 072051 g.1= CHLORIDE 17203L .=
SULFAVE 163061 27. FLUDRIDE 091071 0.05%
BICARBOUATE 062011 118. HARDNESS T 105041 93.
ALKALTHITY T 10101L 97- TS 00205L 185.
BOD ’ 03201L il cop 08301L 27.8
O0DOR 02001L i. . TR 16h71L 199.
TR 10571L 150. HFR ' 105011 36.
HERF 105031 26. SURFACTANTS 107010 0.06
PO TA 07555L 0.07 PHOSPUATE T 156071 0.29
NITROGEH TK 07003L 1.00 T.0.C. 06001L 19.
CARBON T 056000L 32. T.1.0.¢C. 060511 13.
OIL & GREASE L 06521L 1.6 PHENOLS 065321 . 0.002
CYANEDE 06601L 0.01% - SULFiDE 16101L 0.02%
MERCURY 80003L 0.6001= COBALT 27302L 0.90]
COPPIN ?)503L 0.006 NICKEL 283021 . 0004
CAMIUS k83021 0.002 CHROM UM 263001, 0.001
LEAD 823021 0.004 Zinc 303051 0.052

* LHDECATLS COUCUNTRATION  LESS TUAN.  CONDUCTIVITY RUPORTED W UMI0S. TURBIDITY 1M
STU, PR PHOWHTS.  ALL METAL PARAMETERS EAPRESSED AS TOTALS.  ALFAUIMITY AHD
HARGEESS EAPRESSED AS CALCIUM CARBONATL.

HITRATE,  SUTRITE 4 DITRATE, AUD ANMONIA EXPRESSED AS .

T0S -+ TOTAL RISSOLVED rox|ns

N2 o MITRITE L

W33 = BUIRATE CERTITULD ... .70 0 L Fol
V.E. KORTSCIE, LLAD
POLLUT IO CONTROL LABORATORY
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= g szucx L 30 SURFACTANTS © . X % 55 VANADIW
- HON-ROUTINE METALS —
- 339 ek e ———— ¥ 56 pawtyx
W 38 crté 13 DO | _® 27 ANTIHONY _% 57 WELLURIW
__73/72/73 COLOR _ /20 O & G L—~10 ARSENIC 58 poLYzDaiiel
GENERAL 2 _¢” 29 PHENOLS _¥ 41 SBLENIUM * 59 ALGMINUM
l/.- LU C) 0= = - . 34 CHILOR2 A - * 3 BCRON ___f___ 87 LITnroM
1/ 15 CAXBONATE 17 cop L35 CYANIDE V7 44 cosane * 83 sTrONTIUNM
T/ 15 BICARBONATE (/28 NH3-N — 736 suLripE 2~ 45 COPPRR * 83 TEALLIUM
. . L PHOSPHATE ¥ — 37 SULFUR T 4-“_{3’/‘5 MANGENESE * Q0 WUNGSTEN
’ _ _‘_/gz TyN 160 HYDROCARBONS (7 47 NICKEL .
_* 84 0-POy 61 PESTICIDES . o,
. . [_/62 PCRY's * — PESES NOT KUN AT PRESENT
COHLITOAM M. -N./J‘O()‘."IL {360011) . STANDARD PLITE COUi\“.L‘/MI, (36900L) R
2-:.?.1!:?:. COLT /105N, (36011]’;) R TEMPERATURE  ©C .- {02061LF) 3
CHEM. ANALYSIS RE POQT : ;]
LOCATION ¢ ATHABASCA RIVER DIXE FILTER DRAINAGE
LAB HO. 63928 DATE REC'D 29 / 7/ 76 DATE COMPLETED 11 /7 8 /7 75
PARAMMETER . CODE HG/L PARAMETER cone ne/L
pH 10301L 8.2 © CONDUCTIVITY 020411 1500.
CALCILM 20105L 1. " MAGNES UM 12102L 6.1
SODIUN 111020 254, POTASS1UN IslozL 8.1
1nou 263021 0.2 NO2 + KO3 p7105L DL
MITRITE 07205L 0.1% CHLORIDE . 17203L 16.
SULFATE 16306L 10.% FLUORIDE 0gto7L 6.15
BICARBONATE 06201L 864, HARDNESS T 106041 27.
ALKALIIITY T 101011 709. TS 00205L 1i9h,
BOD . ' 08201L 15.0 cop 03301L 302.0
ODOR 02001L 0. TR 104710 964,
TRF 105711 718. HFR 104011 10.%
NFRF 10503L 10.% SURFACTANTS 107011 2.21
ARHONTA 075551 7.67 PHOSPHATE T 154071 1.02
HITROGEN TK 07003L 3.07 T.0.C. 05001L 190.
CARBGI T ° 060001 328, T.1.0.C. 060511 38.
OIL & GREASE 065211 51.0 PHENOLS 065321 0.030
CYAL DT 066011 o.o01% SULFIDE 161011 0.02%
HERCURY 80003L 0.0001%  conALT _ 273021 0.001%
coPIER 29305L 0.001% HICKEL 283021, 0.002
CADITUN 83021 0.001% CHROMTUN 2h30hL 0.001=
LEAD 82302L 0.003% Zitc 303058 0.0hh

SOIRDICATES CONCENTRATION  LESS THAM. CONDUCTIVITY REPORTED [ HOS. TURBIDITY 13
JTU, Pl B FHOWIOITS. ALL HETAL PARANETERS EXPRESSED AS TOTALS.  ALKALIMITY AND
HARDUESS EXPRESSED NS CALCIUM CARBOIATE. :

WITRATE, HUTRITE + HITRATE, AUD AMEOHIA DXPRESSED AS N.

TOS - TOTAL DISSOLVED SOLIDS

#02 = HITRITE S .

HO3 = RITRATE ' : CERTIFIED ...fzf!?;:{ft? ...... cov. FOR
W.E. KORTSCH, HEAD
POLLUTION CONTROL  LABORATORY



L NIRIUSUS A ARILE NN DS ar e

IR . .
FCAL ALALYSTS P.,(,)\}..S T - BOX A89 oMo 9°5d 2K1

g COY / . ” [\ ’ 1L KAUTS B
. 44 7
£ 10, ""(f(/ / / : wsusas wo: ! ol By

P
NUION: l} {\,_ r(i”’ f”l!f YLl

q
SAMDIED BV f PN e DATE SAMPLED: /)u( ) TAMR: )R )T .
— s S e
I T C 77 PR . A ) T 16 S VIR A/ CONPOSITH: MOk
GRRIDNAYNR: _ SURFACE WATER: __ SEUAGE:  YNDUSTRIAL: (/ SEDIMSNT:
RN 1 Ao HON ROUFTNE HETALS

’ LBOD ..‘{ 39 rio.C, _* 63 ALLUSHYDES % 48 1
Z1 ouoR _¥ 64 unea A9 CADMION
23 TR _* 65 MEKCAPTANS .~ 50 CHROMLUM
! i YRE _¥ 66 RMIRES 12750 ymaD
T SODIUN iz 75 WER AL T 80 FLUGKESCEIN {52 7INC
_}:f_‘ 7 POTABSIUM s 26 NERE &5 o- PO, 83 CHLORINE  _* 53 pRRYLLIUN
o/ 6 IRON (/27 TURBIDIEY ___ B85 NO3-M, NOp-N __ 142 MERCURY 54 S1LVER
* 9 SILICA _ 1/ 30 SURFACTANTS N ) . _¥ 55 VANADIUM
230 (MOptR0oz)-N /33 % & L MO -ROTRINE, ) METRLS _* 56 nDARIUM
o 1L NITRITE-N |/ 38 Crt® 19 po _* 22 AUTIHONY % 57 TELLURTUA
T/ 12 CHLORIDE  _y/ 71/72/73 COLOR /20 O & G 740 ARSENIC 58 LOLY3DENYA
T3/ 33 SULEATE CENERAL 2 __L/?9 PHENOLS _* 41 SELENIUY * 59 ALGMINUM
_(9 14 FLUORIDE RS 34 CHLOR A _* 43 BORON * 87 LITHIUM
7 35 cavaonrez /17 CcoD 1”35 CYANIDE T 44 cosaun * 83 STRONTIUH
"1/ 16 BICAMBONATE _ 1/ 28 Ni3-N 136 SULFIDE . _ <45 COPPER , % _ 89 THALLIUA
._._L_/. 31 PHOSYLIIATE T . 37 SULTUR T . 46 MANGANESE __L S0 TUNGSTEN
T/ 32 mypn /60 HYDROCARBONS __ 47 NICKEL L .
_¥ 84 0-POg. 61 PESTICIDES v . -
i Vv )/62 PCB's * ~ TESTS HOT RUN AT PRESENT
OEEns
(&8 M MoPLE, /100ME (’%oOOlL) . STANDARD PLATE COURT/HMYL {36900L)
. [} e ————
\i_ﬂ e e e . [N  eonnzaen 1’
( LOCATION : ATHABASCA RIVER DIXE FILTER DRAINAGE
LAB RO, 1247 66hY DATE REC'D 22/ 7/ 76 DATE COMPLETED 1)/ 8/ 76
PARANETER CODE e/t - PARAMETER CoDE . UG/
pil 10301L 8 1 CONDUCTIVITY 020011 - 1510, ‘
CALCTUN 201051 MAGNES 1 UM 121021 5.7
SODIUH 111026 293 POTASS 1 UM lgiozL 8.5
§ RON 26302L 0.1% HOZ + O3 07105t 0. 1% .
HITRITE 07205L 0.1 CHLORIDE 172031 16.
SULFATE 163061 10.% FLUORIDE 09107L 6.16
B[ CARBONATE 062011 865. HARDNESS T 106041 25.
ALRALIHITY T IS 703. DS 02205L 1192,
EOD 08201L 1.7 coD 083011 393.1
ObOR 020011 10. B 1 Oh71L 1003.
TR 105711 80k. - ypp 100011 10.%
NERF 10503L 10.% SURFACTANTS 107010 2.32'
MAMONTA 075558 7.83 PHOSPHATE T 154070 1.00
NITROGEN TR 07003L 8.72 T.0.C. 850011 &s.
cARBOH T 06000L 226. T.1.0.C. 050511 138.
01l & GREASE 06521L 55.8 PHENOLS 065321 0.026
CYAILBE 066011 0.02  quLripe 161011 0.02%
HERCURY $0003L 0.0001*  ¢onniy 27302L 0.001
COPPER 293051 0.00 — pickel 28302L 0.002
CADMLUM 433091 0.001% — crraniun 243041 . 0.001
LEAD 823021 0.003% 5y . 303051 0.002

¥ ANDICATES COMCRUTRATION  LESS THAML.  CONDUCTIVITY REPORTED 11 UHHCS. TURBIDITY i
JTU, B EIE PHOUNITS.  ALL HETAL PARAHETERS EXPRESSUD AS TOTALS. ALEALINITY AD
BARDIESS EXPRESSED AS CALCHUM CARGOH AIL

HITRATE, BITRITE + HilPA?i AND AMMOHTN EXPRESSED AS 1L
TOS - TOTAL DISSOLVED SOL!DS
02 = NIVRITE ’ . .
H03 = HITRATE CERTIFIED ... 007 {{...fﬁ;? .......... For
: ) W.E. KOXTSCit, HLAD .
POLLUTION CONTROL  LABORATORY



(R,

SLLLUTION CONTRES

ettt

AN RIL D LS A st s
ety el

-'.-. i ’A-, uO & / /bﬁ}

ZCCARIG

/_/_/ /J&ZL@__, DATE SANPLED:

PLOW: . GAL (971{/1 ) /(;N\‘l

| ORESULYS 10 /

......../ﬂ?(Z ,__A./,&/:/zﬁ‘.“/ﬂ’fdﬂ‘u TP

Doty 1

TLNE

COMPO3LTE :

HOURE

O SURIT.CE WNIER: SEUAGE : _ IUDUSTRIAL: SEDIMENT:
»2 s _}_5 _(‘-_L_.\_Z_l‘__l‘iﬁol_ CAR3BON NON-‘-P.OUTINF: _l-_xgz'rr\t.s
/2 pi v 18 noo 3g r.0.C. * 63 ALDEMYDRS _* 48 I
v 3o UV 21 onor 6 9.C. ¥ 64 UREA _1Z 49 CADHIUM
T 4 /.23 WR 771 T.1.0.C. * 65 MSRCAPTANS 1/ 50 CHEONTUM
5 T 24 e — : ¥ 66 AMINES L
s X 7 24w WOTRIENTS GG DHINES ! TERD
& sontud 7 25 NPR Gom 1~(—;} 5-]—) 80 FLUOWESCEIN g/.»? AING
1 poisssIuM Z 26 NER® %5 o= 10 ____ B3 CHIORINE _ 53 PERYLLIUN
"V 8 TRou 27 TORBIDITY ___ 86 103 ’q, NOo-N _ 2742 MERCURY 54 SILVER
¥ 8 SILICA __{/ 30 SURFACTANTS . S » % _ 55 VANADIGM
o BT EL NOR-ROJTINE HETRLS ¥ 56 BARIUN
VY 21 38 cxt6 19 Do _% 22 ANTIHONY * 57 TELLURLUM
Y/ 1z cie ALuE —73/72/73 COLOR __ /20 0 & G — 1740 BRSEWIC —___ 58 MOLYSDUNOA
v 13 SULTATE ENERAL 2 /29 PHEROLS *_ 41 SELENIUH * 59 ALUNMINGA
Y 14 FiicarnD GENZRAL 2 34 CHLOR A * 43 BORON * 87 LLTHION
“J 35 17 cop 7 35 CYRNIDE t/ 44 COBALT * 88 STRONTIUM
/16 £ 1/ 28 Ni3-N ~/ 36 SULFIDE __¢/ 45 COPPER * 89 THALLIUM
: l/ 31 I’nOaPimTE by 37 SULMNUR T _zé_f"d(i HANGANESE *¥ 90 TUNGSTEM
’ _‘,Z 32 Ty v’ 60 HYDROCARUONS _ /47 KICKEL
84 o—pm, 61 PESTICIDES o
. _ /62 pcB's #* —~ TESYS HOT RUN AT PRESENT !
OTHERS: .
LOLITCR P, /100ML (36001L) STANDARD PLATE COUNY/ML (369001.)
H.PN.E. COLIZI00ML (36011L) TEMPERATURE ©C {02061F) :
[
J  CHEM. ANALYS!S REPORT o /
P LOCATION & bigE FILTER DRAINAGE : : -
LAE 30, blhls DATE REC'D 14/ 7/ 76 DATE COMPLETED 11/ 7/ 76
PARAMETER CODE HG/L PARAMETER CODE M6/l e
pH 10301L 8. CONDUCTIVITY  02041L 1500. '
CALCILM 201051 3. MAGNES tUN 12102L 6.5
S0Di U 111020 312, POTASS LUK istozL 7.4 .
1Rroi 263021 0.4 HO2 + HO3 07105L 0.1
NITRITE 07205L 0.1x CHLOR! DE 172031 5.
SULFATE 163061 31. FLUORIDE 09107L 6.11
B1CARSONATE 06201L 880. HARDNESS 7 106041 3k,
ALKALEIHTY T 10101L 721. TDS 002054 1254,
BOD 08201L 5.6 £ob - 68301L 432.0
- 0DOR 02001L 10. TR 104711 - 980,
IRF 10571L 795. NFR 1ohoiL 10.=
HFRF 10503L 10.% SURFACTAUTS 1070%L 1.86
CAMBONIA 075551 6.80 PHOSPHATE T 154070 1.16
N!Ti’o&f:: T® 07003L 8.03° ° T.0.cC. g6001L 163.
CARBIN T - 060001 310. T.1.0.C. 06051L ih.
01t & GREASE 06521L 63.3 PHENOLS 065321, 0.016
CYANLDE 066011 0.01 SULFIDE 161011 0.02
HEACURY 800031 0.0001%  COBALT 273021 0.001
copPER 29305L . 0.003 NICKEL 283021 - 0.00%4
CADMIUN 433021 0.001% CHROM UK 243041, 0.001
LEAD 823021 0.903 Ziue 30305L 0.010

# LUDECATES CONCENTPATION  LESS THALL

CONDUCTIVITY REPORTED It uMlOS.

JYU, P& TH PH O SHITS.  ALL KETAL PARAKETERS EXPRESSED AS TOTALS.
W\.m-!f.SS EYPRESSED AS CALCIUM CARBONATE.

MITIATE,

HTRITE

+ HUTRATE, AND AMHOIA

™S - 1ol l)l:lSOl.VL'DVSOHDS

O« JITRITE
HOJ = HITRATE

EAPRESSED AS 1,

TURBIDETY 1N

ALKALTHITY AND

. 2 -
CERTIFIED ... 777 - /

ML, KORTSCH, HEAD

POLLUTION CoiTrOalL

LGN ST AR 1411

LABORATORY



.‘l‘\

S PRION]

a8

TUUATICN: (ﬂauakb\
PR AN j \ /")JM

b Se °"‘ - pLod: GAL

 SURFACE VNIER:

GEMERAL 1

¢~ 18 Bod L//39 T.0.C. * 63 ALDEUYDES
< 21 ovor s T.C. * 64 URER
23 wr 77 7.1.0.C. * 65 MRRCAPTANS
-1 24 TRE HUTRI:NDS * 66 AMINES
T 25 1ER [IGv I5val) 80 PLUOKESCEIN
~25//7 POTASSIUN /26 WERF 85 o-roq4 3 CHLORINE
R 5N 27 TURBIDITY 85 nO3-N, NO,-N 2742 MERCURY
< ?igzc“ _ *5522 ZUEEQFEANTB NON-RCUTTIE HETALS
L) NITRI 38 crtb _i;719 DO T % 22 AUTIHONY
_¢}2 CHLONIDE - 71/72/73 COLOR £//20 0 & G L7 4G PRSENIC
/13 SULE: 29 PHENOLS * Al SELZNIUX
T Ma FLUOW CENERAL 2 34 CHLOR A % 43 BORON
/15 ¢ /17 cop 1735 CYANIDE “ ¢~ 44 cosnne
BICAWGONATE 1/ 28 Ni3-N 36 SULEIDZ A5 coppEr
: _/, 31 PHOSPHATE T 157/37 SULFUR T ~"Z>£ﬁ MANGARESE
32 TN 60 HYDRCCARSONS _ 747 NICKEL
* 84 0-POy 61 PESTICIDES
o

fUSGICAL, AHALYSY

;ééymxxan}{___QB/«

DAPE~SAMBLS 3.

CAR3ON

BOX 269 pheonrod g 20

re
ResULs w0: LS, iy
N Lons
~,2
=

[ 2 v o
(9/101:) GRAJ: e CONBOSYTE: . HOL
SEHAGE : INDUSTRIAL: o~ SEDLMENT: _

PCR's %~ TBSS

‘RON-ROUTLNE

METALS

A8 SIN

49 CaDMIUM

[2
_/ 50 CHROMTUM

11 IEAD
l/? ZLnC
ZRYLIIUM
.)4 SITVER

. ”i

X
|5
@

*; '$

55 VANADIUM
BARIUM

57 TELLURIUM
o HOLY
59 ALUMINGM

ZHENY

_* 87 rrTHIUM
* 83 STRONTIUM
* 89 WHALLIUM
* 90 TUNGSYEN

- 3

*

PS5 NOT RUN AT PRESENT

LXECRM MLV LN, /Jonlt

FLTOLE. COM /106ML

LOCATION

£AB L0
PERRAMETER

pH
CALCIUN

SODuN

1 RON
THITE
SULFATE
BICARBONATE
ALKALBITY T
EODb

onon

TRF

HERF
AMHONTA
HITROGEN TK
CARBOI T
0L & GREASE
CYANLIDE
RERCURY
COPreR
CADOTUM
LEAD

# LRDICATES CONCENTRATION
JTU, P PHOUMITS.

(36001L) _

STANDAND PLATE COUW/MT,

(36011L)

ATHA&BASCA RIVER EFFLUE
6929

TENPEPATURE

PruL t B o WL VNG

AT IHTERFAGE
DATE REC'D 28/ 7/ 76

CODE HG/L PARAMETER
10301L .8 CONDUCTIVITY
20105L 25. MAGHES LUM
111020 110. POTASS 1 UM
26302L 2.8 HOZ + NO3
072051 0.2 CHLOR!DE
16306L 61. FLUORIDE
062011 367. HARDNESS T
10101L 301. s

082011 14.8 cop

02001L . TR

105711 h18. NER

105031 78. SURFACTANTS
07555L 2.09 PHOSPUATE T
070031 2.87 T.0.C.
06000L T, T.1.0.C.
06521L 1.2 PHENHOLS
06601L 0.04 SULFIDE
800031 0.0001% COBALT
293051 - 0.008 HICKEL
48307L 0.001% CHROMI UM
823021 0.004 ZIKC

LESS THAN,

ALL HETAL PARAMETCRS

HARBIESS DXPRESSED AS CALCIUM CARBONATEL.

WITRATE, HITRITE

+ WITRATE,

TOS - TOTAL DISSOLVED

82 = HITRITE
O3 = HITRATE

501105

AND AMNMOHEN EX

COMDUCTIVITY REPORTED 1N WIHIOS.
TOTALS.

EXPRESSED AS

PRESSED AS 1L

CERTIFIED ... .5/

V.E. KORTSCH,

o¢

DATE COMPLETED

CODE
020411

12102L
19102k

071050

172030
091070
105050
002050
083011
104711
104011
107011
155071,
06001L
06051L
065321
161010
273028 -
283071
253050
303054

TURB

. {(36900L)
(02061F)

11787 76
Tone/u

750.
13.2
i
1.4
6.
‘1.80
116.
586.
140.0
58k,

IDITY 1

ALFALTHITY AND

.........

ntAn
POLLUTION conxtnL

LABORATORY

]



.;340. S o* T . ““(/(;ﬁ/;Q

SRTION:

.

]

JTu,

T

T0s.
1oz
¥03 «

[4]

RESULTS T0:

N ST ¥ BN PR 1% N

IRV FEET }Q LR s ’2,/’/ (0115 vl g0 Ton f»‘—fu :

CHEn.
LOCATION -

LAS 0.
PARAMETER

pi
CALCEUM
SODIUN
TRON
BITRITE
SULF
BICARSOHATE
ALKALIFITY T
BOD
0boR
TRY
#HFRF
AHDNTA
HITRO5EN TR
CARBTH T .
GIL & GREIASE
CYnsitog
PERCLRY
cop()r:)
C[\ Wil
LEAD

HDILs

7248 6642

IS COUCENTRATION
PO PHOLITTS
HARDINSS CXPRISSED AS

RAYL,  BITRITE

A

ANALYSYS REPORT

DATE REC'D 22/ 7/ 76

CODE

10301L
201010
102t
263021
072058
163061
056201L
10101L
08201L
02001L
105711
10503L
07555L
07003L
06000L
065211
0566011
80053L
29305L
483021
82302L

LL HETAL

AND AN

- TOTAL DISSOLVED SOLIDS

HEREN IS
LTRATE

LESS THAN.
PARAHETERS EXPRESSED AS TOTALS.
CALCIUN CARBONATE.

+HTRATE,

ATHABASCA RIVER EFFLUENT INTERFACE

He/L

7.6
28.
105,
1.9
0.1
48,
346,
284,

17.5
0.01%
0.0001%
0.004
0.001:
0.005

ALKALINTTEY AlD

HOUTA EXPRESSED AS H.,

saiE 2 2 Mhifolonga | DNIE SREPLSD:  gy,0, 28 [ Qe S wTHE: _JRT 5
.“WTSCUQT' FLOW: GAL (n/lul(yrﬂGQAB lf// COLPOSXIE: _HOU
SUPFACE VATER: __y 7  SEAAGE: _ XHDUSTRIAL: _kff:snnaxmva
GoHERAL ] CARZON "NON-ROULINF RETALS
12 ROD 39 t.0.C. * 63 ALDHUYDES % AB PIN
21 OuoR Y6 rc ¥ 64 uren A7 49 cavuLu
23 g 21 a0, A7 65 HERCAPYAUS | o780 CORGHTGN
24 TRe N, 60 AMINES 7 51 LEAD
25 BFR o i) 80 FLUORESCEIN __ 752 nIne
26 NERE 85 o0-POg B3 CILORIUE * 53 BERYLLIUN
27 YURBIDLIY 85 NO3-N, NOy-N 2 42 MERCURY 54 SIIVER
eactaNTs % 55 VANADIUM
/30 SURFACTANTS y LS R
BPEL HON-ROUETNE HEALS - _* 56 panun
4/ 38 crte 19 DO * 22 ANTIMONY % 57 PRLLURIUG
47 11/72/73 COLOR 20 0 & G | AD PRSENIC _ 58 MOLYBDIN:
- 7 29 PHENOLS % 4) SELENIUAM * 59 ALUMINUY
LoNerhl: 2 34 CHIOR A "% 43 BORON * 87 LITHIOM
A <’ 17 COD —<7 35 cyanIbE 44 COBALT % 83 STRONTIUN
16 BICAZSONATE (s 28 Nil3-N 36 SULFIDE 45 COPPER * 89 WEALLLUM
31 PHOSPHATE F 37 SULFUR T 46 MANGBNESE _* 90 TUNGSTEN
32 TN 60 HYDRCCARBONS _ ~ 47 NICKEL T
‘ 84 o-POy 61 PESTICIDES .
- . 62 peB's * - TASTS NOT RUN AT PRESENT |
CINERS: . '
COLIEGRM 11.%.%. /20045 (36001L) STANDARD PLATE COUNT/ML

{36900L) f_

/8776

DATE COMPLETED
PARAMETER g MG /L
COHDUCTIVITY o2¢h1L - 700. .
MAGNLS UM 121020 © 12,6 :
POTASS Ui 191021 5.9 '
HOZ + HO3 071051 1.2
CHLORI DE: 17203t 7. .
FLUORIDE 09107L 1.4
HARDNESS T 106041 121.
105 002051 552.
coB 083011 o 1357
TR 105711 561.
NER 10501L 125.
SURFACTANTS 107011 0.95
PHOSPHATE T 154071 0.60
T.0.C. 06001L 50.
7.1.0.C. 05051L 55.
PHENOLS 065321 1 0.012
SULFiDE 16101L 0.02%
COBALT 273024 0.002
HICKEL 283020 0.005
CHROM I UM 203040 0.001=%
AL 303051 0.028 ’
COMDUCTIVITY REPORTED 1N UMHOS. TURBIDITY 12

2
CERTIFIED .. ... O i TOR
V.E. KORTSCH, HEAD ,

POLLUTION CONTROL  LAGORATORY



SR S X

LUTLON COn 0T,

- // ke
A /7’/

A

! ’/

Y L HONMN e

CHEMICAL MHALYS S B0OUERT

> ,1//

/4—';;

///A

FLOW:
SURVACE UATER:

DI\U. SAMDE

_GAL (97061)

R USILs

GRAB:

P R T

1134

$O

ALy L().

f")..x.(l.‘l Wwhih 2L

CAnpOLLLL:

o hour

CROUNBWATSR:  SURFACE WAYBR: SEUAGE: TUDUSSRIAL: __ SEDGmest:

ROEIE 10 GERBRAL 1 cazs0N HON-FOIINE IIN

VIR (/w BOD .lf./:‘f’ T.0.C. X 6h MLLTHYDES % 48 T
73 conueon __{/')1 OLOR 216 . _* 64 YuEA 4759 eaunrnn
TV 4 cngaus 1723 1R 11 p.0.C. TE 65 MERCADYANS _ £750 CURGNIGY
J S oEACHESIUN 724 TRE . “* 66 MHLNES 751 1EAn

V., 6 sooiey 75 nve Ul 1) 80 FLUORESCEIN _ 1752 RINC
7 romasston 726 neRe ____ 85 0-POy 83 CHLORING * 53 BERYLLIUN
7/ o oIrox T 27 PURRIDITY 86 NO3-N, NO,-N 7 A2 MERCURY 54 SILVER

2 9 SILICA {30 SURFACTARTS RO AT . _* 855 VANADTUM
~ 70 oy oz) N (/33 T EeL HON-ROUTINE HETALS * 56 BARIUN
TV nrertisti 38 oxt6 ___ 19 DO * 22 RHTIHONY _* 57 WELLIKTUM
EY o 11/72/73 COLOR __ L300 & G _J/Go SRAN e 58 MOTYIADENGH

/ . CENERATL 2 1293 PHENOIS % 4) SETENLUM ¥ 59 RIIMINUM

15 BIGOT L GENERAL, 2 34 CHLOR A %43 BORON * 87 3Tiiod

) 1/ 15 CAvnoNATE —l_/ 7 COb 735 cyanipn 44 cosnie _* B3 STRONGTUL
L% BresansoNaTe ;1_/}2.8 Nii3-N 36 SULFIDE TL745 coveie TF g9 seaLLivd
T ’ JZ 1 PHOSPHATE ¢ __ 37 SULEUR T A6 MANGANESE % S0 WUNGSYEN
__ﬁz TyN —i/_ 60 HYDRCCRRBONS ___:__/ 47 RICKEL ,
* 84 o-POy S 1 PESTICIDES N

. ‘ i 2 62 PCR's ¥ ~ FTESTS NOT RUN AT PRSSENT
i B
COLITGRY M.P.M./200ML (36001L) STANDARD P“"“I: Ccoun T/nr (369001,)
MLPLHLLEL COLL/LOGHEL {36011L) TEUPERATURE ©OC '(02061}‘:‘)

y Lociviod ATHABASCA RIVER EFFLUENT INTERFACE ' )
LAL 1. 6416 DATE REC'D 14/ 7 7 76 DATE COMPLETED 1y / g/ 46
PARASETER CODE HG/L PARAMETER CopE Ms/L
phi 103011 6.0 COMDUCTIVITY  020M1L 910.

CALCTUS 201051 53. MAGHES 1UH 121021 1.7
SobiUN 111021 Vhh. POTASS 1UM 191028 h.9
1ROI! 263021 2.1 NOZ + HO3 07105L i
WETRITE 0720514 0.h CHLORIDE 172031 7.
StLT Al 163061 57. FLUORIDE 091071 1.48
BLCARRONATE 06201L li30. HARDNESS T 106041 192,
ALKAL VLY T 101011 353. T0$ 00205L. 710.

LoD 08201L 13.6 oD 083011 275.0
0DOR 02001L e TR 104711 670.
TRE 10571 535. HFR 105011 66.
NERE 105031 56. SURFACTANTS 10701L 0.87
NSO EA 075551 2.47 PHOSPHATE T 15407L 0.50
CHITROGEN TK 07003L 3.30 T.0.C. 06001L 60.
CARBON T 06000L 129. T.1.0.C. 050511 69.
OlL. & GREASE 65211 13.7 PHENOLS 065321 0.010
CYALTDE 06601L 0.2t suLFIpE 16101L 0.02x
HERCURY 800031 0.0001*  copnT 273021 0.002
CorPLn 293050 0.006 HHRRA] 283621 0.006
cppniu L8302L 0.001= CHROHIUN 25300 0.001
LEAD 823021 0.003* AT 303054 0.015

S OIDTCATES CORCENTRATION LESS THAIL CONDUCTIVITY REPORTED L WHI0S. TURBIDITY 13

JTU, Bi D PHOBITS.  ALL BUTAL PARASETERS UXPRESSED-AS TOTALS. ALKALIHITY AHD

HARDICSS EAPRESSED AS CALCIUT CARBOMATE . : »

BITROTE,  WTRITE -+ MITRATE, AHD AMHCHTA EXPRESSLD AS H.

TS - LOTAL DISSOLVED SOL1DS

NOZ o BRI . -

B3 e HTiRATE CORTIFIED '///// ......... For

VL. KORTSCH,

HEAD :
POLLUTION CONTROL  LABORATORY '



.o

CRTION:

JRAUPLED BY: 7°_ a P ﬁ/,. LA DATE-SAMPLED: Jrecused o 29 } . / 7 L i
ool
- ‘€ prou: GAL (9/1012) GRAL: CONPOS LTE: e HOUR
CRDUNDNATER: _ SURFACE WATER: . sEaaGE: INDUSTRTAL: SEDIMENT :
ROUTIUE 18 GRNERAL ) CAR3On HON-ROUTI Y, HETALS
w2 4418 BOD _ ¥ 39 w.o.c. ¥ 63 ALLIHYDES * 48 Wi
N i 2L OLOR WU e, ¥ 64 uneA Lz A9 canirus
v 4 23 Ui sz r.r.0.C U3 6L HERUAPTANS s S0 CHRGHIUN
o B 24 Ry i\U'J‘R : ‘_:_ GO AMILNG N !{ 51 YOAD
L 6 osODIGN i 2% NER Ul Tive L 80 FIUOWSCEIN 752 vaug
L2, T POTASSIG . 76 RYRP L85 0-poy ___ 83 CILORTNE 63 pervrLiun
. B IRON 27 PURMIDITY 86 NOz-N, NOy-N g/ 42 MSECURY . 54 sinveR
* 9 SILICA ¢ 30 SURFACTANTS ¥ 55 VANRDIUM
——- e HON-RCUZINE HETALS — '
/10 (BOpeNO3}-N 33 9 & L e S * 56 BARLUM
v 1) MITRYTE-N 38 ¢xl16 ___1spo % '22 ANTIHONY *_ 57 TELLURIUM
v/ 12 CHLORIDE 71/72/73 COLOR _;, 20 O & G 40 RRSENIC 56 tOLYADEN I
ir 13 SULTATE i~ 29 PHENOLS * 4} SEIENIUA * 59 BLUMINUM
eNe S—— .
j ) SENERAL 2 34 CHLOR A * 43 BORON * 87 LITHIUM
v 15 CARSOVATE i~ 17 COD i 35 CYANIDS __v7 44 CO3ALT * 83 STRONTIUH
v 16 SICARBONATE _3/ 28 NH3-N v 36 SULFIDE __+~45 COPPER _¥ 8% winLiLIuH
L~ 31 PHOSPHATE T 37 SULFUR T 46 MANGANESE % 90 TUNGSTEN
T 732 N + 60 HYDRCCARBONS _, /47 NICKEL
N » T* g4 o-rog 61 PESTICIDES .
v/ 62 PCB's * — PESTS NOT RUN AT FLZQL*”.
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RESULT

COLITGRM M.P.N. /lOO 1L (36001L) _

H.PM.E. COLI {360111)

3

CHENM.

LOCATION

LAB 1D,

/106ME,

ANALYSES REPORT

6927

PARANETER

pi

CALCTUM

SODIUM

{ ROi

KITRITE
SULFATE

BICARD

OHATE

CALKALHHTY T

BOD
0DCR
™
HiRe

AMMOIHEA

HETROGE

CARDON
oiL &

0 TR
i T
GREAS

C‘(/\i:iL‘

MERCU!

Ry

COE)()‘ .I

CAMY
LEAD

RNV

Jru, pitoa

HARD:

TRATT,
s

Ih

DATE REC'D 29/ 7/ 76 DA
coDE HG/L PARAMETER
103011 / 8 CONDUCTIVITY
20105L HAGHES TUM
111021 31 POTASSIUH
26302L 2.8 HO2 + 1103
072054 0.1% CHLORIDE
163051 27. FLUOR!DE
06201L 177. HARDNESS T
10101L 145, 105
08201L 2.8 coD
02001L 1. IR
105710 152, HFR
10503L 32. SURFACTANTS
075551 0.55 PHOSPHATE T
07003L 0.62 T.0.C.
060C0L hy. T:1.0.C.
06521t 2.2 PHEHOLS
066011 0.01% SULTIDE
800031, 0.0001%  copaLT
29305L 0.005 HICKEL
KR307L 0.001 CHROMTUM
82307L 0.006 Z1ic

LESS THAN.

TES COMCEHTRATION
ALL BETAL
inSS EXPRESSED AS CALCIUM CARBONATE,

HITRATE, AND MAHOIEA EXPRESSED AS .
TOTAL DISSOLVED SOLIDS

10 N

HTRITE &

B2 = LTRITE

BO3 = JHTRATE

ATHABASCA RIVER  DOWHSTREAM

THMPERATURE ©OC

CONDUCTIVITY REPORTED il UMHOS.  TuRb
PARAIETERS EXPRESSED AS TOTALS.

STANDARD PL®TE COUNT/ML  {369200L) _ .
(02061r) ]
. . j
TE couptCTED Y1 /7 8 /7 76

CODE NG/ .
020k 345.
S12102L 13.2

191072L 1.6

07105L 0.1

17203L 1.

0%107L 0.05%*
106041 86.

00205L 263.

083011 62.7

104711 236.

105011 L6.

16701L 0.28

15ho71 0.2

05001L 27.

060511 20.

065321 0.005
161011 0.02%
273021, 0.007
283021, 0.00k
243041, 0.002
303051, 0.026

DTy in
RLEALTRITY AND

CERTIFIED .. 00700 5
W.E. KORTSCH,. HEAD

POLLUTION CONTROL  LABORATORY
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RESULTS 50: 4 //»L_”
A
Sy 7 o
et Tl e Lo 0 nen S z aaese s, LAl ol e . ' S
3) . _ i
S, ;/—-'_:2;&:;_ DATE SARZLED: /}1 £ ik QQ/_‘_’/_(,__ PIE: S Y Yy
e PLOW:  GAL (“fva 2V oeras: LS cowpOnAtE: . HOUR
WHDEAYTIR: SURFACE WATER: SEONGE: _ THOUSTRINLG Lo SEDIMERT:
Gunrak 1 Caison HON: RO BEYALS
1728 nod L7 39 woo.c. * 63 AnbnUYDES * 4B I
W onor A e * 64 UREA _37 69 CAbmLid
e, 23 wn i __* 65 NBRCARYANS e 50 CHRGHLUN
L 26 TR - _* 66 AHLNUS e 9L EAD
v 25 LFR Ui T BO FLUORESCEIN __-52 ZINC
_-/’70 NERE 85 B3 CILORINE * 53 pERYLLIUM
27 "TURBIDLITY - B5 N03~N, N02~N_::i4? MERCURY 54 .SILVFR
4/'30 SURFACTANTS ON—ROUT - . _* 55 VANADIUA
337 & L HON-ROUTING METALS - 56 BARTUM
38 crtb 19 Do * 22 PHTIHONY * 57 GRLLURTUM
71772773 cotor _J 20 0 & G ,:(40 ARSENIC 58 MOLYZDENGH
GENERAL 2 729 PHENOLS ¥ _4)l SELBENIUH * 59 ALGHINOM
s 34 CHLOR A =l 43 BORON _* 87 nLITrud
Y v 17 con .. 1/ 35 CYANIDE v~ 44 COBALY * 3 STRONGIUN
_i/ 16 BLCARSONAVE _ b7 28 Niz-Hl ___‘_{36 SULVIDE ¢ 45 COPRER ¥ 89 SiILLIUM
+# 31 DPHOSPHATE T __, 37 SUIXUR 7 46 MRNGANESE * 90 TUNGSTEN
‘ 732 vy  _J_ 60 HYDICCATSONS  / 47 KICKEL T .
* B4 0-PUy 61 PESTICIDES A : .
62 PCB's * — TESTS NOT RUN AT PRESENT
WYL PN /10080 (360011) : ) STANDARD PLATE COUNT/ML,  (36%00L)
SLPLLLL COLT/10GME {360111) TEUPERNTURE  2C . {o2061F) .
. CHEM. ANALYSIS REPORT
LOCATION : ATHABASCA RIVER DOWNSTREAM
Lhg Ko. 720 6640 pavE REC'D 22/ 7/ 76 DATE COMPLETED 11/ 8 / 76
PARRMETER CODE HG/L PARAMETER CODE HG/L
pH 103010 7.8 CONDUCTIVITY 020411 © 295,
CALCIUN 20105L 13. HAGNESIUM 12102L 1.7
SoDIUA 111021 18. POTASSIUM 191021 1.3
1ROY 263024 5.7 NO2 + 103 07105L 0.1%
RITRITE 072051 0. 1% ~ CHLORIDE 17203L 1.x
SULFATE 16306L 28. FLUORIDE 0g107L 0.27
BICARBORATE: 062011 155, HARDMESS T 1060L 92.
ALKALIHITY T 1c101L 128, TDS 00205L 232.
B0D '08201L 3.0 €00 083011 66.0
ODOR 02001L ]. TR 10471L §22.
TRF 105711 323. HFR 1¢k0IL 276.
HERF 1050301 226, SURFALT lI\NTC. 107011 0.16
AEHOU LA _ 075551 0.33 PHOSPUATE 155071 0.78
HITROGER TK 07003L 0.95 T.0.C. 060011 23.
CAREOIE T 060001 38. T.1.0.€. 060511 15.
QIL & GRUASE 0642 1L 1.6 PHENOLS 065321, 0.007
CYNIt DL 06601L 0.01= SULFIDE 16101 | 0.02:=
KERCURY ’ §0003L 0.0001% COBALT 273021 0.004
CoPel 29305L 0.007 HICKEL 283020 0.008
LUl k83071 0.001 cHROMIUY 243001 0.005
LEAD 823021 0.010 Zic 30305L 0.030

* RIDICATES COMCERTRATION  LESS Tuad., COUDUCTIVITY REPORTED tH Ui'»i’ . TURBIDITY 1}
JTU, Pt 0 PH OULITS.  ALL KETAL PARAMETERS EXPRE SSh) AS TOTALS. I\LLI\I.HHTY AHD
HARDNTSS £XPRESSED AS CALCIUN CARBODATE.

HITEATE, BUTRITE 4 HITEATE, A0 ARIGHIA EXPRESSED AS 1.
TOS = TOiLL DISSOLVED Jul,ns »
#a7 s NUTRITE : ' it 4D

7 -
BOY o HETRATE CLRITFIED ... ! ‘???ﬂ%w%.; ........... roR
- V.L. KORTSCH, HEAD

POLLUTLON CONTRDYL  LALORATORY



R.ivnan
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¥1.0W:

SURPACE WATER:

GENERAL 1

s ./ .;////a”"?{_:

SAMPTED /

KESULTS

/4,//”////%’{/,4%

/5727 Vay

-—nees v msera s mneae

0: /// /(f vz

v/"
a‘?n

CGAL {97151Y)  GRAB:

SEVAGE @

Chaon

/d’»o(é—....M- e

_conranttine
L XNDUSTRIAL:

"BON--ROUTENF

it

DTN

hOuf:

HETALY

18 noo _ 39 woo.c. _F 63 ALUSHYDES % 48 wiu
21 ODOR 6 r.c. 564 uren 49 CRDHEDH
T 723 TR /17 r.1.0.c. ¥ 65 MURCAPEANS L7 50 CHRGMIUM
24 WRE RO E 66 MRINES 2751 A
175 PR CLow 1evil) 7 80 FLUORESCETU g/ 52 vnc
7 26 nrwe 85 0.0y 83 CHLORING  _* 53 REwyLLIon
. __'/’7 PURBIDITY 86 NO3-U, HOp-N [/ 42 MERCURY 54 SIIVER
31 AN ne AN L -
T 38 crt6 )9 DO _* 27 ANTINONY  _*_ S7 TELLURTUM
T /72/73 COOR _ /200 8 G 740 ARSEWIC 58 ponysums
~ 29 PHENOLS * 41 SELENIUA ¥ 59 ATGHINUR
CENERAL 2 T 34 CHIOR A "% 45 BORON *_ 87 LITHIYI
7 508 ¢/ 17 cop ¢35 CYANIDE /44 cosnLr % 83 STRONTIUH
T 715 nicamsovate (/28 N3N 36 SULFIDE 45 COPPER % 89 wiaLLiun
31 PHOSPHATE T ___ 37 SULFUR T T 45 MANGANESE ¥ 90 TUNGSTEM
* 32 TN _i” 60 HYDRCCARBON 47 NICKEL -

¥ 84 o-r0y

g *

vl..."-) :

’/61 PESTICIDIS -
62 PC3's

* ~ TESTS NOT RUN }\‘1: PRESENT

COIITOR MUPUNL/100ME (36001L)

STANDARD PLATE COUNT/MI,

(36900Ly ___

s iioE. COLI/L100HL (36D11L) TEMPERATURE ©OC {o208xF)y
[ CHEM. ANALYSIS REPORT
LOCATICH @ ATHABASCA RIVER DOMUSTREAM FRON EFFLUENT
LA RO, 6hYh DATE REC'D 14/ 7 7 76 DATE COMPLETED n /78776
PARAMETER CODE HG/L PARAMETER coDE .(,/:
pH . 10301L 7.9 CONDUCTIVITY 020h1L 250.
CALCIUN 20105L 20. MAGHES UM 12102L 10.6
SODI UM j1i02L 5. " POTASSIUHM 19102L 0.8
1RON 26302L 0.6 ~ HO2 + HO3 071051 0.1x
HITRITE 07205L 0.1% CHLORIDE 172031 1.%
SULFATE 16306L 32, FLUORIDE 691071 0.0
BICARSONATE 06201L 116. HARDHESS T 106041 93.
ALKALTMITY T 10101L 95. DS 00205L 185.
BOD 08201L 1.0 £oD 08301L 27.8
ODOR 02001L 1. TR 10471L 176.
TRF 10571L LT UFR 104011 33.
UFRF 1050631 23. SURFACTANTS 10701L 0.06
FUHOLTA 075551 0.01 PHOSPIIATE T 1554071 0.17
HITROGEN TR 070031 6.5h 7.0.C. 060011 2t.
CARBON T 060001 32. 7.1.0.C. 060511 it.
06521 3.3 PHENOLS 065321, 0.004
06601L. 0.01% SULFIDE 161011 0.024
800031, 6.0001%  copALY 273021 0.001%
293051, 0.004 HICKEL 283021, 0.004
fl"‘.;lx:-x L8302L 6.001* CHROATUN 203000 0.00}=
LEAD 823021 0.004 Ziie 303051 0.005
S LUDICATES COMCENTRATION LESS THANL.  CONDUCTIVITY REPORTLD IH UMMOS. TURBIDITY IN

JTu, POl PiOWIETS.

ALL BETAL PARA

HETERS EXPRESSED AS TOTALS.

ALTALIHTTY AHD
HAR m..;u% EZPRESSED AS CALCIUM CARBCHATE. r

PETRATE . HITRUTE o+ HITRATE, AND AMROIIA EXPRESSED AS M.
T0S - TCUAL UISSOLVED SOLII)S )
j02 = N! TTE . . ey )

. b9 4
O3 = BITRATE CERTIFIED ... . 2700 . . ... For
. V.E. KORTSCI, HEAD
. POLLUTION CONTROL  LABORATORY



Dike Filter Draince

July 12th

July 20th

July 26th

-

Upstream Sample

July 12th

July 30th

Dovmstream Sample

July 12th
July 26th

Intexface

July 12th
July 26Gth

Control

July 12th

July 26th

STICKLEDMACK BIOASSAY DATA

Initial pH

8.20

6.80

7.9

6.50

8.0

6.80

6.80

6.90

8.20

21.5

20.8

20.8

21.5

20.8

21.5

20.8

21.5

20.8

21.5

20.8

Temperature

+ .08

+ 0.07

+ 0.07

+ 0.07

+ 0.08

0.07

[+

+ 0.08

+.0,07

100% Moxtalivty

after 96 hours

2.67 hours
Length:  4.04 + 0.24
Weight: .55 + 0.23

3.07 hours

Length: 4.09 + .35
Weight: 58 + .06
3.75 hours
Length: 4.09 + .35
Weight: .59 + .06

0
Length: 4.04 +
Weight:.: -55 + 0.23

0
Length: 4.0% + .35
Vieight: .52 4+ .06

0
Length: 4.04 + 0.24
Veight: <55 + 0.23
0 .
Length: 4.0% + .35
Weight: -5 4+ .06

30%
Length:. 4.04 + 0.22
Weight: .55 + 0.23

10%
Length: 4.09 + .35
Weightr 59 4 0.0€

0
Length: 4.04 1_0.24
Weight: .55 + 0.23

0
Length: 4.04 % 0.24
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Environment Fnvironnement
Canads Canada
Environmental  Preiection de
Crotection ' nvironnemerni
Aquatic Toxicolopy Laboratory August Oth,
45317 - 281 Avae . .
]‘ 1317 I2580h Avonu can iy AR [ T [ L o mi 1
Edmont on, ALl (RGO
IR ’ SICE N R R Y IR IRy IR P
: . LA S e Dmed A L
Mr. W.H. Lake, Viologist
Vote réitrence:

Water Quality Control Your b
Department 'of the Environment ’
Province of Aliberta

11237 - 120th Street 4833-1
Edmonton, Alberta

re: Great Canacian 0il Sands Bioassays:

Qui tie tiotre rétérence

Dear Mr. Lake:
Enclosed plecse find the results of the three sets of bioassay
samples that we conducted for you. Each of the scts were treated as

“prosecution bioassays"

and were kept under lock and key st all tiwmes,
The results show that the 'Dike Filter Drainage" was acutely .
lethal to rainbow trout. In all six of the samples run (A and B of

N--02-001, 002, and 003) the LC for 96 hours was lesc than 207 ef--

50
fluent concentration by volume and graphically was determined to be
less than 10% effluent concentration by volume. These vesulis were
comparable to the sample that we bioassayed two years ago {rom the
same site. Until a detailed chemical énalysis is given to us, a

more specific znalysis of the toxicity is impossible. This chemical
analysis would be appreciaﬁed.

Yor the Athabasca River samples, the upstream waler was not
acutely lethal .to rainbow trout at 100%Z concentration, the inter-
face water was acutely lethal to rainbow trout at 100% concentration,
and the downsiream water was not acutely lethal to rainbow trout at
100% concentration. The upstream water saﬁple (number N-02--003 'E")
had one mortality at 84 hours but no mortality for the next 108 hours
{the river samples for number 003 3égcrun for 192 hours). The down-
stream water sample (number N-02-00%'D') had one mortality at 96
hours. The downstream sample (N-02-003 'D') had no mortality for the
first 96 hours but in the next 96 hours, two fish died. Sample N-02

—001 'C' (the interface water) had 100% mortality in the 100% concen-

tration in 72 hours. Sample number N-02-002 'C' had 50% mortality in

RN

B, 1008

1976



(oo

eeeol?2 Mr. W.H. Lake
August 6th, 1976

in 96 hours at 100% concentration and the third interface sample
(N-02-003 'G') had 100% mortality in 84 hours at 1004 concentration.
The chemical analysls for these samples would also be appreciated
for a more thorough toxicity evaluation.

For your information tolerance tests were conducted with Sodium
Lauryl Sulphate simultaneously with the three sets of bioassay samples
submitted. These results are also enclosed.

Other information that would be appreciated is the field analysis

€ . 3
(if taken) and also a description of the interface sampling location

Wl

] i;;22?11444;g;a”’”—_

eg. whether it was well mixed or not.
. In conclusion, the samples from the "Dike Filter Drainage" were -
acutely lethal to rainbow trout with LC50 values for 96 hours ranging
from 3.45% to 9.47% effluent concentration by volume. The interfac?
samples submitted were also acutely lethal to rainbow trout. The up-
stream and downsiream river samples were not acutely lethal to rain-
bow trout.
If any further information or exssistance_is required, please ad-

vise.

Yours sincerely,

/

B.T. Thackeray, Biologist

C.c. J. Marsh
G. Webster
R. Nixon

Enclosures
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ENVIRONMENTAL SROTECTION SERVICE
NORTHWESZT  REIGION BICASSAY LABORATORY
ECMONTON, ALBERTA,
3I0ASSAY DATA SHEET I,
' . v‘ ’ T .
COMPANY TYPE OF TEST + TEST NUMBER
Fisher Scientific 24 hr. Static P-02-025
SOURCE MATERIAL TESTED DATE SAMPLED

Fisher Scientific

Sodium Lauryl Sulfate

o e ane

PLANT TREATMENT

o0 oo o oo

AMOUNT OF EFFLUENT RECEIVED

- o om0

DATE RECEIVED

. e e

Cond_(umhos)

Cond (umhos)

o en oo

| NHg (mo/1)

NH3 (m9/1>

STATUS OF PLANT DILUTIONS DATE TEST TINE
———— Control, 2, 3, 4, 5, 6 | 14/ 7/ 1976 0900

SAMPLED BY "TEST ORGANISM LOCATION! SEND RESULTS TO:

| | Batabedes S. gairdneri RF~376 j Laboratory
ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS i TEST RACK

Temp (OC) ——-- Temp (OC) ' 14,0 2 -2

D-Ova (mg/") o o0 oo D.O. (mg/',) 10.2
pH | R pH - 7.61 OBSERVER

RE“AR\S -




H et "ﬂ‘V r"*’: Qv’""'—"f‘ - A j ;\~ : ”\K. . I ; ) i e - ’
= S A | N { i Tel uf ref 24 29 Tesi  ati e ™ |
/_/ t
f e vel -
I CONCENTRATIONS: { MEAN & STANDARD DEVIATION)
| !
! ' - . . ‘
| PARAMETERS | coNTROL [ Z i o S RS
| | - t
| T”“""Q&TURE (°¢) 22200 12,8204 15,0404 1252 04 14,0 : |4.0
j :
! o~
| 0.2

DISSOLVED OXYGEN (mg/1) O, 2+ilL6| 90418 2958 Wil lo.2 |

pH 743 1020 %??:a&'?y?laﬂf?V?i&W‘ Fob E?i’

1 !

16!

e
ty
L

CONDUCTIVITY, (umhos) hor 1 Fle0t ] | 1621 4

AMMONTA (mg/1) | TOTAL
FISH LENGTH (cm) | Abiror| Bzrlo |8 tobl Y Htoz{ 801 021 F.9t0.7 791

ders

FISH WEIGHT ‘(gm) NS x|y

o
13
-
™
0\
o~
{+
N
U
o
o
in
o=
~+
(&)
~
"N
X
i
N
O
w
N
i+

IN]

w
e
‘ -4

LOADING DENSITY (1/gm) - 8 | 13 R e

KUMBER FISH/DILUTION 5 | < 5 4 g g .5

NUKBER DILUT 10NS/CONC , . : :
v | v { 1

VOLUME OF DILUTIONS (1) 40 e do vo | 4o do

LTRO (Hr‘) v /‘ . /" ///' 2o 19,0 ' % J/'.7. ;\\_: :/,5
. . _ - , . v 12..0-¢d.0l §:0-/20 Fo-50

| ' Ly GRkart sew, & P
LCSO (Conc by Vol) } 3.0 < LCE)D L 44l

4 '
| :
2is, S - : :
~EuAR Y TN AQTN BRI e Ll ey e e
REMARNS , . L‘:D”j" ’r.{é}‘?f; : AR I ,? é,““
VIR E F I B 1 R A TR S S I A ST
. § % R e axit {1 LG4



BIOASSAY DATA SHEET

T.e_sf ‘Humberz: Q:—QZ.» CZ 2\

il

ol

\}

N
DAY

"~

R \

\

EFFLUENT REPLICATE NUMBER OF % DEATH
CONCENTRATION HOURS MORTALITIES v
S 2.0 ot %0 ]
L2200 e o]

5 ___lz2.0 5 }00®

i 2.0 ! 20,

i 24,0 2 i 60 N

32 2.4.0 O o

Z 24.0 =3 o
 CoNTRoL 24,0 O o




——

3104SSAY

NYENTAL PROTECT SER
BIOASSAY LARCY

¢ . /
! ’

TON
REGION

EOMONTON, ALBERTA,

ARl e o
SHki )

DATA

: VO/U

,'\V
at Canadian 0il Sands

¥

(U

~
[

TYPE OF TEST

> houy Static

| TEST NuMBER
1 N-02-001 'B'

ERIAL TESTED

I paTE SAMPLED

- SOURCE f*w
; Dike Filter Drainage | Dike Filter Dralnage (RepT cate) 12/77176
| PLANT TREATMENT L AMOUNT OF EFCLUENT RECEIVED DATE RECEIVED
Tailings Pond 100 Gallons I 13/7/76
e - . h
STATUS COF PLANT DILUTIQNS (%) DATE TEST TIME
Cperational 100,80,60,40,20,control 15/7/76 0900
SAMPLED BY TEST ORGANISM LOCATION SEND RESULTS TO:
DOE Alberta Salmo gqirdneri RF-376 W.H. Lake
; - . g s ( - 3 :
| ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) TEST RACK
— i ,
g‘temp D Temp (°C) 17.0
‘ (mg/ 1) — D.O} (mg/1) 3.3 3-3
? pH - pH 8.08 OBSERVER
s - — W. Neufeld  A. Beckett
Cond {umhos) 00 Cond (umhos) 1150

HH, (mg/1)

N,’f’s (mgm’_

%/Cfb;<:tizzngzfjﬁég4 P

REMARKS : -




L omr s ~A mA R 1 oo Ml M iimme A AS W ~ PR S e ey
" { Y ; 4 ﬁ P { t ( X ‘ &Mrh,.)a'.{\ ,-/)(‘ /"\\!)')‘_( Tes‘ "a-:f\n ‘: - e i {

CC?’%CENTRATIONSE ( MEAN & STANDARD DEVIATICN)

PARAMETERS CONTROL 90 40 Lo Q0 0o
Té?ﬁPERATURE (°c) | 5,0 081550 5.5 1 s.¢ 15. 8 1S.8
DISSOLVED OXYGEN {mg/1) G9t 03] 00 tog A | Y 9.2 2,3
PR . _' 7,66 Logl Kido Lozt B0z &.29 . 840 9
CONDUCTIVITY (umhos) ISFEZE gL 4 | 8L | F40D 950 o0
AMMONIA (mg/1) ~———— 0o S e p— TOTAL
FISH LENGTH (cm) | | 242 03 bbbl b3E Lo 4 ai08 Tzt 1| 72208 [791 ¢
FISH WEIGHT - (gm) | do2d one| 225103 224 | 42 0Ep B L2 4ot 1LF g0,
LOA.DING DENSITY (1/gm) | .8 | 2, 4 -z - b .4 ’ 7.0 A0tcC
NUMBER FISH/DILUTION S ‘. 5 5 5 =)
HUNBER DILUTIONS/CONC | | ,' y N /
VOLUME OF DILUTIONS (1) o D 0 | 4o | 40 | 470 | 4o
Lst (Hr) , e . | Jo U | | |

| T m,o(»a,g_as.s_)_ 5.000:79:9) 3 MLOLEN 35 (104-2.16) [ >eiow- 1.59)
Hso (Cone by VoT) e LSO Bl qeegh T4 he LLSD =79 °/




Test

BIOASSAY DATA  SHEET 11

Numbers /)~ G2 /03

EFFLUENT REPLICATE NUMBER OF % DEATH
CONCENTRATIOHN HOURS MORTALITIES
] jo0 Y/, /.0 / 5.0
/2S5~ ., Yo
/75 o} e
e / J 0D
?0)k> A D 3 Lo
. g9.a5 ) <0 ]
2D / /0D
s X I
R _ (r O 7~ /‘LO ll/ “7(3,‘ ]
i <, 0 / /20 ]
4e s 4.0 2 )
| .o / ZYe i
/3.0 2 /00
20 s /D / 20
:H[ [®] ) :ZD i
— - -2 / v ] OO
L ~p s Yror C 6.0 O O n




ENVIRCNVILTAL  OSRCTECTICON SERVT.E
NORTHWIS™ RZZICN  2I0ASSAY LABCRATCORY
IIYONTON,  ALBERTA,
BTCASSLY  DATA  SHEET I,
COMPANY irvvszoozoTesT | TEST NUNBER !
. Grest Cznadizn 011 Sands . %6 nour Static ; N-02-001 ‘'A!
- — R : ot : —
fSOURCE ;‘(;gyATERIAL TESTED _ _ ? DATE SAMPLED
Dike Drainage i; Dike Filter Drazinage icjrrvfnuf> | 12/7/76
i PLANT TREATMENT (O EMOUNT OF EFFLUENT RECEIVED DATE RECEIVED
Tailings Pond gi 100 Galions [ 13/7/76
STATUS QF PLANT j DILUTIONS (%) » DATE TEST TIME
Operational 100,80,60,40,20,control 15/7/76 0900
SAMPLED BY TEST QRGANISH LOCATION SEND RESULTS TO:
! DCE Alberta : L Salmo gairdneri RF-376 W.H. Lake
ORIGINAL FIELD ANALYSIS CRIGINAL LAB ANALYSIS (100%) | TEST RACK
| Temp (9¢) -= _ Temp (°¢) 17.0
e . i} \ |l SA— o
D.0. (mg/1) - 1 0.0, (mg/1) 3.3 3- 4
pH — ' i pH , . 8.08 O0BSERVER
' Cond (umhos) —- "Il cond (umhos) 1150 W. Neufeld A, Beckett
T ‘ . |
[ NHg {mg/1) -- U NH, (mg/1) -
RIMARKS : =




N
/S»/ ¥, /L

NUMBER

VOLUME OF DILUTIONS (1)

4o

<D

1.0 40

LT¢g (Hr)

9. - 04

74 (54-33)

AY
3.45(306-3.47

290(20y-358)]155(1.16-2.07

LCSO (Conc by Vol)

19, ) e < N
:‘O H R LCQ() i,'\’)[-7

» »
Voo \'c‘ s
AR

o
b, '7(? ;I ! Cfﬂ

S e ‘.

Y A4

REMARKS:

pOASTIV DATA SHERY 11 ‘ : . Tesy N!*%er:*g¢~ag;gﬁajékTestkDate:i 5 =
‘z“ .CO}NAC»ENTRATIONSQ{ MEAY & sm.wamn»nsvzmzox)
f PARAMETERS CONTROL | 20 % 40 Y Lo 9 20 7 007,
g”:”?EQATURE [e¢) %{5;0:\:?;}5:§i10 15.5 6. O 6.0 5.0
DISSOLVED  OXYGEN (mg/1) | 98205 j00ion| 4.7 4,8 S 4.3
P ji%sc:: J%;iji fqif 8.28 GO g. 29 $.4C
CONDUCTIVITY. (umhos) 59 5. E 250t 7 43 5 740 9350 itoo |
AMMONIA (mg/1) L — e - B B TOTAL
FISH LEXETH (cn) 16% 03| 764 10| o tos| L2ELST R8L 0| £.0F 1] leron
FISH WEIGHT (gm) 45105 #h1ti1s| 501 079. 6.z133 5514 §.28 LZ|st0n
| LOADING DENSITY (1/gn) I8 .9 .6 /.3 P LI LN S-S
NUMBER FISH/DILUTION 5 5 5 £ 5 g
DILUTTONS/CONC K ! ; 4



BIOASSAY

DATA SHEET

Test Number:

11t

Ve

OO A

CFPLUENT REPLICATE NUMBER OF % ntATH
CONCONTRATION HOURS MORFALIT!LS ' '
/C<> )v I / o / | RO ]
R N /.5 2 N Q_«'P_.. o
/75 / O -
{_____ X.0 / /DO ]
e ﬂb 2.0 / 2O
9.25 / I 2o N
. 2.0 ! _bo .
L L 40 - o 200
B /'.—_,Q__"7o z 0 / Do N
e 4. D 3 L XO e
3 _» (- O / ) /OO0 L |
L 40 Tl 7.0 2 . <5
' ? .0 ) & O
& D - /700
20 s /3.0 Qv 4o
i D 3 . - . /DD
(oA sd /0 5) O |




N

{ i {

l { {

U

ENVIRONMENTAL PROTECTION SERVICE
NORTHWEST REGION S3I0ASSAY LABORATORY
EOMONTON, ALZERTA.
BI0OASSAY DATA SHEET I,
' ” -~ : Lo ol band INB R X1 [ng !
IICO,'*’ID,Z\.\’Y l TYPE QF TES ,‘ TEST NUMB3ER :
Creat Canadian 0il Sands {1 96 hour Static L N-02-001 ‘D!
. ° : »_l . ;:
' SoURCE j.;f MATERTAL TESTED ! DATE SAMPLED:
| Athabasca River Downstream ! River Water : 12/7/76
{PLANT TREATMENT AMOUNT OF ESFLUENT RECEIVED - DATE RECEIVED
§ Tailings Pond 25 Gallons 13/7/76 |
A . . , _
| STATUS OF PLANT DILUTIONS (%) | DATE TEST TINE
| Operational 100, 100, contrecl 15/7/76 03900
I . .
| SAMPLED BY ‘TEST ORGANISH LOCATION SEND RESULTS TO:
i DOE Alberta Salmo gairdnert RF-376 W.H. Lake
LQRIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) TEST RACK
%.Temp (OC) - Temp (Oc_\ 17.5
i ' | B
0.0, (mg/1) -~ D.0, (mg/Y) 8.9 3 -2 (#3s4)
pH - 1 pH 8. 09 I 08SERVER
— Sl ) W. Neufeld A. Beckett
Cond {umhos) -- Cond [umhos) 150
: /
; NH3 (mg/1) T : | NH3 (mg/1) - i /,
REMARKS : €3 ANRE T F I T AT
I A AT 2 Y
AT e



/(
|

cewn SMnii i Test “tumber: A/ L (Dp IsTest Dave: -1 ,
e f . R A
1' CONCENTRATIONS: { MEAN & STANDARD DEVIATIOND

PARAMETERS | CONTROL o0 () \a'v@D z
 TENPERATURE (°c) ;;5. 28 s g M Lo é
;DISSOLVED' OXYGEN (mg/?)‘ | Ial o | L [Ny |

PH - 7.66°L 0.0 Lo ! |

CONDUCTIVITY,(umhos) L1t = FIAS Lo | 45t o \

AHMON TA (mg/1)

g 5'15..

TOTAL

28

FISH LENGTH (cm) PA 2O QAL T
FISH WEIGHT (gm) ORI PP A ST 8 2 5 0

e
w b

50 (Conc by Vol)

Wt

)
ST

s

/. VA

REMARKS SN TN LA y
e Bl
! § a1 f pel

i AL !

: AT O 1 * 8

LOADING DENSITY (1/gm) |.g .z 1.9 ° /b
NUMBER FISH/DILUTION 4 £
NUMBER DILYTIONS/CONC ! |
| VOLUME OF OILUTIONS (1) 40 ] o 4o ;
LT-n (Hr : |
50 (Hr) g | g | ) |



Tc;st'Numbér:./_?_/_r_Q:{«OQ) D
BIOASSAY DATA SHEET 111 |

b EF }LU(Nf REPLICATE HUMBER OF . re Dil\l)i
COMCENTRATIOR HOURS MORTALITIES =
_ ._-__lc’)o O/J @,__ 72L.0 I®, , O i
D07 B 5.0 | D o ]
s L0 O o ]

=
\ ',." I 3

POBETAI AT A

& .' YO0
Ty oo A.;.a- Y J&?uw



b

i |

NH, (mo/1)

NH 5

(mg/1)

ENVIRONMENTAL OROTECTICN SERVICE
NORTHWEST REGION BIOASSAY LA3BCRATORY
EOMONTCON, AL3ERTA.
BIOASSAY DATA SHEET I,
v" ] ; '
 COMPANY ! TYPE QF TEST TEST NUMBER
g creat Canadian O0il Sands ;, 96 hour Stati N-02-001 'z
| SOURCE 7 I MATERTAL TESTED DATE SAMPLED
| ,Athabasca River Upstream River Water f 12/7/7¢
PLANT TREATMENT AMOUNT OF EFFLUENT RECEIVED DATE RECEIVED
| Tailings Pond 25 Gallons 13/7/76
STATUS OF PLANT DILUTIONS (%) DATE‘TEST . TIME
Operational 100, 100, control 15/7/76 c9sC
SAMPLED BY 'TEST ORGANISM LOCATION SEND RESULTS 70C:
DOE Alberta Salme gairdnert RF-376 W.H. Lake
ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (1009 TEST RACK
Temp (°C) - Temp (°C) 18.5
19,0, (mg/1) == R PR (mg/]). 8.8 3 - 2 (#5&6)
. Cond (umhos) = —- Cond {umhos) iss W. Neufeld A, Beckett

REMARKS 1 -




Ao LUAY DA SElL . 1 ‘ =5 > - . gt 2 o T
CONCENTRATIONS ( MZIAN & VARIANCE) '
; - |
BARAMETERS CONTROL 00 ke i 5
, !
TEMPERATURE (°C) B AR AR I B AR A Y B St 5 |
- i L X H |
e e | h ,
| DISSCLVED  OXYGEN (mg/?) R I RS HA T 00 - BN D2 B G W
% . N . . . f .
oh Yoob ot Ron Lo esl 500 2ok

CONDUCTIVITY. (umhos) 159 L3 f 8L = | 43t 3

MMONTA (mg/1) D ' - S TOTAL -

~

FISH LENGTH (cm) 9y a8 | 9.9 4 hg] 281 CS - - r»é

FISH WEIGHT (gm) Jo Ll S22 Solly| | 7: 8

LOADING DENSITY (1/gm) , . e L6 | - : ) 2

NUMBER FISH/DILUTION

n
N
s

XUMBER DILUTIONS/CONC I , )

VOLUME OF DILUTIONS (1) - do Ho | o

T

|
1

o (He) vig | wig | g

LCSO (Conc by Vol)

| JVor /‘Q;urmur L ETHAL

REMARKS:




Test Numbe r‘z ,JZ/_Q.E_Zf 0.0 /

BIOASSAY DATA SHEET 1}l

FFFLUERT REPLICATE NUMBER OF . % DEATH
CONCENTRATION ) HOURS » " MORTALITIES _ _

‘( BRSSP e - - SN IS
100 D | 9b.0 . ‘ o
Contral L _78.D 0O I D -

S

Y

hY

!

—



i e { o {

N SERVICE

0
Y LABORATORY
R

COMPANY

TYPE OF TEST

| TEST Nyms:R
| Great Canadian 0il Sands 1 96 nour szatic é N-02-001 'C!
- SOURCE Athabasca River muiDikeIﬁlte% | MATERIAL TESTED DATE SAMPLED
Drainage Interface River Water and Effluent Mixture 12/7/76
PLANT TREATMENT AMOUNT OF EFFLUENT RECEIVED DATE RECEIVED
Tailings Pond 25 Gallons 13/7/76
STATUS OF PLANT DILUTIONS (%) DATE TEST TIME
Operational 106, 100, control 15/7/76 0900
i SAMPLED BY TEST ORGANISM LOCATION SEND RESULTS TQ:
.” DbE Alberta L;SaZmo gatrdneri _ RF-376 W.H. Lake
ORIGINAL FIELD ANALYSiS ORIGINAL LAB ANALYSIS {100%) -TEST RACK
Temp (°C) - | Temp (°C) 18.0
;'D.Og_ (m9/1) - ,D;°~ (mg/1} 7.8 3~ 2 (#182)
oH - pH 8.38 0BSERVER
Cond (umhos) -- Cénd (umhos) 650 ' W. Nf?feld j;.Beckett
| Ny (mo/1) —- NHg_(mg/?) B ~<fC/7iii;*”f??f///

REMARKS : -




LoeT

} 30
Vg
(Y2
2
<
-3
pe
-4
T
Pe)
i
r
T
-

[ O

PARAMEITERS

TEMPERATURE (°C)

CON?ROL@ oo ®

DISSOLVED OXYGEN (mg/1)

PH

CONDUCTIVITY. (umhos)

AMMONIA (mg/])‘ — i TOTAL

FISH LENGTH (cm) It 08 7.1 LA Y6 5 74100
FISH WEIGHT (gm) 2T L2430 L4 FZ‘ S ASYON
LOADING DENSITY.(T/gm) ), 8 1. 9 i |7+ 0,

NUMBER FISH/DILUTION

NUMBER DILUTIONS/CONC

VOLUME OF DILUTIONS (1)

LTeg (Hr)

50 Gos- 030120 10 e

LC50 (Conc by Vol)

. . - N oY )
Tk L0 ) <O

REMARKS:

2

TR

£ 25D g
1

.0k
y"‘ “'.'."‘ ?€
'.‘-:" 'f."



Test Humb er . [211'.-(«). ;).‘(')“D I

BIOASSAY DATA SHEET 111

2 DEATH

WEFFLU.—{."NT i REPLICATE NUMBER OF
it CONCEHNTRATIOH ~ BOURS MORTALITIES _
ok () | 240 / RO ]
N (0.0 2 O
I __#2.0 2. (OO
100 % @_ 260 3 6O
72.0 2 [OO
Contral T(-0 Ne. O




ENVIRONMENTAL PROTECTION SERVICE
NORTHWEST REGICN 2ICASSAY LABCRATORY
EDMONTON, ALBERTA,

BIOASSAY DATA SHEET I,

COMPANY

TYPE OF TEST

TEST NUMBER
Fisher Scientiflic 24 hr. Static P-02-02¢
MATERIAL TESTED CATE SAMPLED

| SOURCE

Fisher Scientific

Sodium Lauryl Sulfate

o omo B ow

PLANT TREATMENT

s s o am

AMOUNT OF EFFLUENT RECEIVED

[E NP,

DATE RECEIVED

\ o o

STATUS OF PLANT

T .
DILUTIONS ppm
Control, 2, 3, 4, 5, 6,

DATE TEST
21 / 7 7 1976

"TEST ORGANISM

LOCATION

SEND RESULTS TO:

| Cond (umhos)

SAMPLED BY
| ) ———- I ?airdneri RF~376 Laboratory
ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS TEST RACK
Temb (°c) ——— Temp (°C) | 4.0 2 - 2
0.0, (mg/1) S D.0. (mg/1) 10.1 |
e — pH S 7.89 0BSERVER
- Cond (umhos) 150 C;fﬁ%i~ﬁ4964

Ny (mo/1)

NH3 (mg/7)

REMARKS 1 -

g2y 3 WD T
S % e

Phac €
e P
' A
;.‘. PO

TIME
0900




e 00 e

unsSAY vata SSHeeT 1

!

Tést Dats

4

;

. " T f i o
¢ /"/[’[""9 °

LCSO (Conc by Vol)

CONCENTRATIONS, ( MEAN & STANDARD DEVIATICH)

PARAMETERS oHTROL Z 3 | H- 5 * &
T‘EM‘PERATURE (°C) Hekho | HolO M,oi.c o to | |40t O ’ f.cl O
DISSOLVED OXYGEN (mg/1) Qb L5 |92t 18| Q0 2. g0t 1.8 ;Cf.o O 3 3812

| pH 7.7 0E 028 7.-553‘,0,3%"?,'(,7‘;%,351 ?,é?}ro,zo 7.(,21:0.24-; T332 10.23

| CONDUCTIVITY. (umhos) /sér 4. 183 B4 LEER {SS;C%" 1531 +; iS3 £ 4.0
AMMONIA (mg/1) | TOTAL
FISH LENGTH (cm) 60| $.2106 1 3togl 80 Tob| B.tlo : 77208 [ 802
FISH WEIGHT (gm) | 4.8 1 0% 6.0 af/.; 1.3268 . 601206 79212 : L7221 (6ol
LOADING DENSITY (1/gm) o7 1.3 |7 12 /.0 fo2 o1
NUMBER .FIS\H/D»I‘L»UTION B 5 5 5 NS s 5

NUMBER DILUTIONS/CONC '; | | 3 o |
vowm OF I'J‘I_‘LU»TIOPII‘S (1} e 4o 4o 4o U o 4o 1 4o

REMARKS:




FFLUERT ) REPLICATE NUMBER OF % DEATH
CONCENTRATIOH HOURS MORTALITIES
— 4___(7_ » e ~ ‘gfl‘,_{ % R __,.*.__b: e e} ' ~-~{»-»Q l?v-——— et
~— - L;. R Z“f’o ______ g,_“-_ e _— _’_Q.g‘-..,w_. e e eend
_*_kwﬁj;‘_ ) z4.0 o i O
B ‘__‘___;:3_ ~ ?— 4 O O el o
7 ) Z2Y.0 o o
CONTKR2L & 240 & o

Test NHumber: P—OZ—OZé
BIOASSAY DATA SHEET 11l




i !

NORTHWEST

| f l i l l

ENVIRONMENTAL PROTECTICH SERVICE
REGION .BIQASSAY LABORATORY
SOMONTON, ALEBZIRTA

BIOASSAY DATA SHEET I,

comPaRY

Grezrs Canadian 0il Sands

TYPE OF TEST
96 hour Static

TEST NUMBER
N-02-002 'B'

SCURCE

Dike Filter Drainage 'Rep'

| MATERIAL TESTED

Dike Filter Drainage 'Rep’

DATE SAMPLEC
20/7/76

PLANT TREATMENT

AMOUNT OF EFFLUENT RECEIVED

DATE RECEIVED

| Tailings Pond 50 Gallons 21/7/76
?STATUS OF PLANT DILUTIONS (%) DATE TEST TIME
| Operational 100,80,60,40,20,control 22/7/76 0900
| SAMPLED 8Y | TEST ORGANISH LOCATION| SEND RESULTS TO:
; DOE Alberta Salmo gairdne?i RF-376 W.H. Lake
ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) R TEST RACK
Témp (OCS | -*‘ | Temp (OC) 24.5
b.o. (mg/]) - D.Q. (mg/]):. SjO 3‘~ 3 N
pH - PH | 8.25 0BSERVER
' Cond (umhos)" - Cond (uhhoé) 1350 - Neufelé, A. Beckert)
NH, (mg/1) - ‘ NH4 (mg/]) " | .M,tf317;57{,/1//

REMARKS : -




- [ TCAT 8Y DATA SHEET IT s ,oTegt tompers N~ _:7__? .4:]’ Test‘ D;ta| :_,m]/-“» /7£

| ‘_CGNCENTRA'.F‘ICNS_? ( MEAN & STANDARD DEVIZTIZN)

! PARAMETERS CONTROL | v 0 4 0 , O W0 ’ ote

| TEMPERATURE (°C) J4 4 :g,é 952 6 | BWl.s o ,/5}0 16:0 & 1e:S
DISSOLVED OXYGEN (mg/1) | 9Gz oy | 100 0.0] i o)| 9.3 7 : TS
P 7,282 0.000 8,171 0.02] 848100l 5,50 i . 3,46 r
CONDUCTIVITY. (umhos) 131 % 798 1L 4 7%3 L4 Foo qs5o g 1150
AMMONIA (mg/1) — — — T T ‘ - TOTAL
FISH LENGTH (cm) 01 0.9 8L 04| 8020 823 14 3,6 1.1.3 502009080
FISH WEIGHT (gm) S.62 Ll 52030 6F L6 22965612 S LS egrog
LOADING_ DENSITY (1/gm) | Y- 1.5 . 2 13 by ol LHZO.|
NUMBER FISH/DILUTION 5 S 5 5 3 : L
NUMBER DILUT_I"ONS/.C'O’NCY | 3 D | / ! t
VOLUME -OF DILUTIONS (1) s 40 | dp 47 "q’o i o 0
LT_gd (m . | o .‘ .y |

. | - 93( LY-1n%) D\LLTS()4a75.3<a,°/-9,3> 150 (153 = %\g:.,\'b»\z.r\\,’u(_\‘so

“Cs0 fCO“‘?“by vol) e L5007 by enph 96 we (0802 25 %




-

Tcst'Number:'Aljfgzifﬁlj E’

BIOASSAY DATA SHEET 111

EFFLUENT REPILICATE NUMBER OF 2 DEATH
CONCENTRATIOR HOURS MORTALITIES
100 o 1o 2 L Ho ]
- I 20 g} 3 (OO
. 1 175 2 o
e K0 2 T i
S S0 /. OO
£oYn 4. 2 ) Yo ]
— AN ®) } . -_é_"_,Q.»_
e 9.0 2 /0D .
. 40, 4.0 5 100
-0 0 9.0 o 4o i
AP0 2 O]
- 2440 / A OO ]
o Crndrel 7l O o O ]




ENVIRONMENTAL
NORTHWEST

T

TICN  SERVICE
SAY LABORATORY
B

[ ol i od
el

PROTEC
REGION BIOAS
EDMONTON, AL

I

SHEET 1.

BIOASSAY = DATA

COMPANY
Great Canadian 0il Sands

TYPE OF TEST
96 hour Static

TEST NUMBER
N-02-002. 'A’

SOURCE
Dike Filter Drainage

MATERIAL TESTE

Dike Filter Drainage (Criginal)

DATE SAMPLED
20/7/7%

PLANT TREATMENT

Tailings Pond

AMOUNT OF EFFLYUENT RECEIVED
50 Gallons

DATE RECEIVED
21/7/76

STATUS OF PLANT DILUTIONS (%) DATE TEST TIME
Cperational 100,80,60,40,20,control 2217176 0900
SAMPLED BY TEST ORGANISM LOCATION SEND RESULTS T70:
DOE Alberta Salmo gatrdrert RF-376 W.H. Lake
QRIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSiS (100%) TEST RACK
Temp (OC) - Temp (OC) 20.0

| 0.0, (mg/1) - D:0, (mg/1) 5.7 3 -4

| pH - pH | 8.23 0BSERVER

Cond (umhos) 133C

NH, (mg/1

\
;
J

W.Neufeld A.Beckett

e e
" ¥
) .

i

REMARKS 1=




bootG cLAY oA LoceT ., | l rdoe de el ot v Ted vad oy S

CONCENTRATIONS: ( MEAN & STANDARD DEVIATION)

PARAMETERS © ] CONTROL | - 40 LO . 0 00

TEMPERATURE (°C) 5o | Mot Wiio] 145 /5.5 | 19.0

DISSOLVED OXYGEN (mg/1) |96 o5 1wt ~j99t.0/] <.z | 9.0

PH - - o2z A obl Tl Loaz SiH R o0b 8,40 5.4 TS

CONDUCTIVITY. (umhos) iz F29520 {4704 F | Foo Foo iso,

CAMMONIA (mg/1) | S - et B B - TOTAL

FISH LENGTH (cm) | 8. g6% 1) .91 03] RBE0E] REi L zlzsr

o™
I~
Co
f‘u
D
i~
15

FISH WEIGHT (gm) - | £.2123| 61108 Jot 24, 431013 5.6L 10| 6.1 z.4{L02

LOADING DENSITY (1/gm) T N P SO Y P R B B N A 1

\
N
B
Ui
N
th

NUMBER FISH/DILUTION 15

NUMBER DILUTIONS/CONC | j v | S R

VOLUME OF DILUTIONS (1) - dp 4D do 4o d o 40

LT-n (Hr - o , , : : o
20 ) . - ' T RIS | 5 la s —J 18 FOTEN (5.0 1145 (0.7 2iY) |y s s )0

4 . .
- Conc by Vol L e NS A , . COC N O S
50 Y ) M we, LLSOCRDT Vo eome 76 e L8 D 9004 '

[

LC

i

REMARKS:

My




BIDASSAY

DATA

SHEET 111

Test Number:__._/J:_Q__;_:;_:_QO oA

EFFLUERT

T CONCENTRATION

REPLICATE
HOURS

NUMBER OF
MORTALITIES

Z DEATH

_ oo a5 / 20
). S0 4. /00O
20 fo WAL 3 1 bo
— ‘. A 25 / . _Z0 ]
- 2.50 / /00 -
IR £07: 5,0 1 </ 70 ]
¢ .o / /0D
L 4@*:> Z.D 2 Lo ]
— /2.0 /] 7 O .
SO / I DD

- 28 7/

/A O

5O

/DD

()C”‘. 1/‘/{,




s RN

ENVIRONMENTAL PROTECTICM SERVICE
NORTHWEST REGICN BICASSAY LABORATORY
EANORTON, ALBERTA, .
BIOASSAY DATA SHEET g
COMPANY TYPE OF TEST TEST HUMSER
Great Canadian Oil Sands i 86 hour Static N-02-302 'D' _
SOURCE | MATZRIAL TESTED ATE SAMPLED ;
E Athabasca. River lDownstream River Water 20/7/76 !
PLANT TREATMENT' MOUNT OF EFFLUENT RECEIVED DATE RECEIVED
- 25 Gallons 21/7/75 :
STATUS COF PLANT DILUTIONS (%) DATE TEST TIME
- 100, 100, contzol 22/7/76 09¢C0
SAMPLED BY TEST ORGANISM LOCATION SEND 'RESULTS 70
DOE Alberta | Salmo gairdneri RF-376 W.H. Lake
ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) } TEST RACK
Temp (°c) _ Temp (°C) 26.0 |
0.0, (mg/1) _— , D.0. {mg/1) s.3 3 - 2 (#384)
! pH — DH 8.24 OBSCRVER
i N : W. Neufe ti
Cond (umhos) - Cond (umhos) 220 ’ i
N { Ty . ; "1’.1 4 - = // ,’
\I“3 mg/ll . N—{3 \1€/;> ”‘CH\IO (%l/;,_”iz
EP‘ARKS '

ANE

P .o .
el R . -
RIS - .
4 ?, . . :

. Ul



s e - ) i ’ { i I | _f,’,
Co

i CTALTTUTETE ! | f ; Tese Nhioer! o= 02 - 30 ) Test Date: AN

i

CONCENTRATIONS: ( MEAN & STANDARD DEVIATICH

g

PARAMETERS CONTROL | |po 156 . ; | |
| i | |

TEMPERATURE (°C) Mg to2 | 4B LOT 5L oY | |
DISSOLVED OXYGEN (mg/71) qé:a) NI I P SO ?_ é
DH | | 7,28 20081820 L 000y 31./1.&5;5 ; |
CO‘»‘\‘DUCTIVITY,' (umhos) 121 2 l 1881 . g 5

AMHONIA»(mg/l) | - - - |

;FfSH LENGTH (cm) - gj>i 0.9 | 1642|9410

FISH WEIGHT (gh) ~ 'g,e tqls.0t L?-lé/zi:r 3

LOADING oEstfv (1/§m) |4 [ 6 -3 '
NUMBER FISH/OILUTION s | 5 | s 4 - 5
NUMBER DILUTIONS/CONG | | 1 | ; e .
VOLUME OF DILUTIONS (1) 4_5  _, ,;D' 4‘é‘

’ : —————— ;)//., = =

LTsq (Hr)... / | /,/.ﬁ

= S B == S _

LCSO {Conc by Vol) i | /JL ey ,7' ,/./ P

REMARKS:
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Test Number: A/— 02 -00

DATA SHEET 111

BIOASSAY

> Q 9 o
o
P I
W
D.
>
£
W
[54]
U,
o -
- 0 (O
o~
L <t
08 fem
T
Do
= X
X3
S lo o |~
) . . . w
A 3 9 ~~ !
~ £ o~ o
e o ™
jua . )
ez “
R
| i ~ 1
/ i : i :
! I _ M
1 { i ]
=9 D - i !
=3 O I . : |
RN N Il
SN AN BN I ey Co | ! m
oo I~ Doy p | !
w - ! "
- i b ! J H
e 2 A M .w ! i ! i w ! i
e © 2 A S i :
N )
., | : wl T T...«! T.Pl e




ENVIRONMENTAL PROTE
NORTHWEST REGION BI0A
EDMONTON, A

BIOASSAY DATA

(“).
(48]

Cond (umhos) --

| NH, {mg/1) -

_NH3 (mg/j)

-

47/1f7f{./4ﬁ

| COUPANY TYPE OF TEST TEST Nuv2:3
E Great Canadian 0il Sands 56 hour Static - N=-02-002 'E’
;SOURCE MATERIAL TESTED DATE SAMPLES.
Athabasca River Upstream River Water 20/7/7¢6
; - -
 PLANT TREATMENT AMOUNT OF EFFLUENT RECEIVED DATE RECEIVED
- 25 Gallons 21/7/76
STATUS OF PLANT DILUTIONS (%) DATE TEST TIME
- 100, 100, control 22/7/76 0900
SAMPLED BY TEST ORGANISM LOCATION SEND RESULTS TO:
" 'DOE Alberta Salmo gairdneri RF-376 W.H. Lake
ORICINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) TEST RACK
Temp (°C) — Temp (°C) 24.0°
| 0.0. (mg/1)  -- 0.0. (mg/1) 8.5 3 - 2 (4586
oH - oH 8.09 OBSERVER
' ' = . W. Neufeld .A. Beckett
Cond {umhos) 170 = seke

REMARKS: -




DOAAS N AATA e~ ot - . . o ~ - e : — em e
7 48 uhy ST‘[:{E LI\ i ; ;oTasy ke heme N 707 L Tagi  Nz=pe T2 /T Ty
' H ¢ i < . -

CONCENTRATIONS: © MEAN & STANDARD DEVIATICN)

: i

AMETERS | CONTROL Ioc o0 | g

TEMPERATURE (°C) [dodzozl et 02! 602

e '

PA

e & ]

DISSOLVED OXYGEN (mg/1) qafed |96t 0498102
g

<
Lv 4]
‘-L
>

>
ad)

pH | {73 0061803 L0.0%

CONDUCTIVITY (umhos) 31tz [t S )922;4 | e B

AMMONIA (mg/1) A - - IV R ; TOTAL

FISH LENGTH (cm) 3.0F 09 [821 0986005 | o - 4.3
b

FISH WEIGHT (gm) 56t 19| 5.9t

8.6
| |
63109 vi 6-/
‘ /-3

™~

LOADING DENSITY (1/gm) R - 1.3 |

KUMBER FISH/DILUTION | 5 | 5 5

NUMBER DILUTIONS/CONC | RN

»
l
e

VOLUME OF DILUTIONS (1) 0o s $0

LTgq (Hr)

A
\
\

\

LCSO (Conc by Vol) ' V// 77 .
- \ u . , /ﬁq)f //Cur:Ar Z%?fM@L~ N j
REMARKS: | £ N 7 .
. . . LT LY P o TR P sl CY Y
- Qo g0 I n ey o
| .% L ) I L F~ 5 [{:‘('\§ “sy
L R VI ,'.-‘?}‘p &




TeSt'Nuthr{*éiiég_;Qf

BIOASSAY DATA SHEET i1l

EFFLUERT
CONCERTRATION

CPLICATE

HOURS

NUMBER OF
MORTALITIES

Z DEATH

7l . 0

o

_,o’

Tl . O

OO/I/_T/QC L ?6 S0 s O O _'

I vmnnand)

-

'
L.



NTAL

ENVIRONME PROTECTION SERVICE
NCRTHWEST REGION 2IC1S32Y  LABORATORY
[ a RN el el ooToTA
VAV S R
BIOASSAY [CATA SHIET I

| COMPANY TYPE OF TEST TEST NUM2ZR !
: i
|

Great Canadian 04l Sands

96 hour Static

N-02-002 'C’

SOURCE Aathabasca River and Dike Filter

i ,Drainage

MATERIAL TESTED

River Water and Effluent Mixture

DATE SAWPLED
20/7/76

i PLANT TREATMENT AMOUNT OF EFFLYUENT RECEIVED DATE RECZIIVED
Tailings Pond 25 Gallons 21/7/7%
STATUS OF PLANT DILUTIONS (%) DATE TEST -1 |
Operational 100, 1060, control | 2217176 CsCo i
SAMPLED BY TEST ORGANISM LOCATION SEND RESULTS T0:
DOE Alberta L¥Salmo gatrdreri RF~376 W.H. Lake
ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) ( TEST RACK
Temp (OC) - Temp (OC) 24.5
0.G. (mg/1)  __ D.0. (mg/1) g3 3 -2 (f1az)
pH - pH 8. 46w OBSERVER
' ' — W. Neufeld A. Begkett
Cond (umhos) __ Cond (umhos) 430 C ' o ‘
- : —— T
NHy (mg/7) — ) NHq (mg/1) - ol 2

REMARKS ¢ -




B o oma -

N L

A T

21 i~ o, .
[< IR RO o T e

i CO\CET??RATIC‘S‘ { %N & STANDARD DEVIATICN) :
D:RAVE%EQS CONTROL 1O 4 i oG
TEVPERATURE (°C) | e zozy )5,0;03’5 3»;’."}7 ;'O.?- §‘
DISSOLVED  ORYGEN (mg/1) 5.9 100 9.% %0 :z,‘ 1.8 1 0.2
D 7.25 2005 S0 L 00 N A L i
CONDUCTIVITY, (umhos) |21 5 7 CJdot [ *}‘I}éi I8 \
AMMONIA (mg/1) TOTAL
FISH LENGTH (cm) .52 071802 0.3 7.4 1+0.8. '
FISH WEIGHT - (gm) S6% 1970 £20052¢ 1.3 o C
LOADING DENSITY (1/gm) [ I ] lo & ) /-
NUMBER FISH/DILUTION z 5 5
NUMBER DILUTIONS/CONC ¥ | ;
VOLUME OF DILUTIONS (1) do . T
LCsy (Conc' by Vol) o I D s A
REWARKS The il T A R e
-' " : ot e b ST NN Lo

{ LY




BIOASSAY

DATA

Test Humber: /\/-—C; SO0 2 ¢

SHEET 111}

J I S - v —— e s e s v h — - g

PLrrtuNeT REPLICATE NUMBER OF % DEATH
CONCTHNTRATION ~ HOURS MORTALITIES '

{ ooV Fto o\ 3 §ox, _
N e e b 7.0 2 Yo il
e /. O > 40




,,.5.

EUTRONMINTAL  PROTECTION SERVICE
NDRTHWEST REGION 2ICASSAY LASORATORY
EOMONTON, ALSIRTA, |
3T0ASSAY DATA SHEET I,

COVORNY L TYPE OF TEST TEST NUMBER |
? . Tischer Scientific ) gi 96 Hr. Static g P -~ 0z - 028
| SOYRCE 5 I MATERIAL TESTED DATE SAMPLED ‘
; h Fischer Scientific Sodium Lauryl Sulfate . ———— |
i ‘ |
{ | . ;
. PLANT TRSATMENT AMOUNT OF EFFLUENT RECEIVED | DATE RECEIVED ;
| _ S f
| STATUS OF PLANT | DILUTIONS 40 1. DATE TEST TIME
| ———- 1 6, 5, 4, 3, 2, Control 28 / 7/ 76 0950
| SAMPLED BY | TEST ORGANISM LOCATION| SEND RESULTS TC:
f et ; S. gairdneri RF - 376 J‘ Laboratory
. —r v — - m— s
.ORIGINAL FIELD ANALYSIS | ORIGINAL LAB ANALYSIS TEST RACK
| Temp {°C) —— Temp (°C) 14.0 2 -2

0.0, (mg/1) —mm- 0.0, (mg/1) 8.9

pH | —— - DK 7.80 OBSERVER :

Cond (umhos) ---- |l Cond (umhos) 135 |

Ny (mg/1)  eeo " NHg (mg/1) e

MARKS ) ~

-

<

r




f i quYIHQTﬁ SHEET 11 Test Numberij -+ Ue - Uiy 1E3T Ualei = 5,
CONCENTRATIONS, ( MEAN & STANDARD DEVIATICN) ]
PARAMETERS CONTROL . E 1 c - ‘

TEMPZRATURE (°C)

S rojporofpel o ol oot O | ot D

DISSOLVED OXYGEN (mg/1)

.4\,

U~
~
=

S——
D
I~+
g~

{

14
-5

o

[N

O

Pl

-

~——,

F
O
Lt}

3

v
o

CONDUCTIVITY (umhos)

AMMONIA (mg/1)

FISH

LENGTH (cm)

ghoasl gt L] 3.9 04 2,2 .81 8,0 20676 t L2 198

y

FISH WEIGHT (gm)

Al
3+
——
o
v
1~L
§ 2
o

S to08 4.6t 00 &L L2V 6, nb Lt

A 2. e s le22 L3 e

LOADING DENSITY (1/gm)

NUMBER FISH/DILUTION S 5 5 = 5 5
HUMB;RVDILUT:ONS/CONC | : ( - : j
voLpM; OF DILUTIONS (1) | de 4o e 40 4 o (-
LT;‘SO (Hr) e // . , ;ijo )i.r/»lao 3 / ,
LCsy (Conc by.¥ol) . 2 f; Lo LS, L

RE

MARKS:
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\ s...;‘sl‘\u.

e
RZGION  3I0ASSAY  LABCRATORY
R

! l i o

N SERVICE

CCOMPANY TYPE OF TES TEST NUMBER
. Great Canadian 0il Sands 96 hour Static N-02~003 ‘B!
. SCURCE MATERIAL TESTED DATE SAMPLED

Dike Filter Drainage

Dike Filter Drainage (Replicate)

26/7/76

PLANT TREATMENT

AMOUNT OF EFFLUENT RECEIVED

DATE RECEIVED
27/7/76

ailings Pond 50 Gallons
STATUS OF PLANT DILUTIONS () DATE TEST
28/7/76

Operational

100,80C,60,40,20,control

SAMPLED BY

DOE Alberta

L»Salmo gairdneri

L.

TEST ORGANISH - LOCATION
RF-376

SEND RESULTS TO:

W.H. Lake

ORIGINAL FIELD ANALYSIS

ORIGINAL LAB ANALYSIS (100%)

TEST RACK

Temp (°C) - Temp (°C) 21.5
D.0. (mg/1) _— 0.0, (mg/1) 5.5 3-3
| pH " pH §.26 OBSERVER

Cond (uhhos) -

Cond (umhos) 1250

NH3v(mg/1) -

Une, (mg/1) -

i

W, Neufeld-_ A. Beckett

REMARKS: -




STfoteAy ’”\_17‘,’\ SuEET 11 Test Mumbev: ae DI - 207 5 Test Date
i i i i 1 ! ! !
CONCEINTRATIONS { MEAN & STANDAAD DRV
, : I
: : §
PARAMETERS CONTROL > Lo 50 g
. , - ‘ . ' ' - \ T
TEMPERATURE (°C) 145 Lodi 18 .5 15,90 1$.5

. { v
DISSOLVED OXYGEN (mg/1) !q,;-; 0.2 1.4 3.0 v b sy

pH - | A2 003 X4 U & b YU KA 7
' . : . -~ S, - ! -
CONDUCTIVITY, (umh_os) 3212 [ zowm | 465 Y o T A ) c

AMMONIA (mg/1) | — e e e

‘FISH LENGTH (cm) g2t 12 17940517, %208 724 137 1 Loz%

FISH WEIGHT (gm) - 5.9t 2.6 L9709l 5.5 dy 2 L) L7216

LOADING DENSITY (1/gm) o | U O I

NUMBER FISH/DILUTION S 5 c 5

—
U

NUMBER DILUTIONS/CONC o ;

(&)

L

O
=

VOLUME oEVDIquIONs‘(l} do 4o

LT (Hr)

- .\, '\- Cfeyner g \
20 L1504 o 555(9x9m7q?;L%0(L5\-g3ﬁ/iléﬁ>~v“f sy

' 9y, e N oy .:,,‘)~ [ Ce - .
LCso (Conc by Vol) B (CSOLROY Gy eep! e 03 ) 5.2
, V v i : .

>}
[ @]
r}

z

MY
(9 2

Q

LA
4

-4

(W

(¥

REMARKS: ' : . : Ay A o iy |
. ' . }%é _'v.'.‘ AR
i



Test Number: ”,.N LA 9

BIOASSAY  DATA  SHEET B}

CFFLUENT REPLICATE |  NUMBER OF % DEATH
CONCENTRATION BOURS " MORTALITIES »
___1co L J.o 2 40 '
; [ 2. 7 | 5D
£0 1. D / Zo
‘ [-.3 ! 4o
|, S i L0
2.0 | L0
2.2 [ | v -
_AD 1. 0 l 20
[ 8 | 4o ]
2.0 } (o
D R oS- 2 1 oo
.40 4.0 ) 20 L
o 5.0 | 4o
6.0 ) 4 0 B
12.0 7 | -0, -
20 1.0 l - 20
2.0 o 0O _'_,
CoNTROL Q6,0 o O




e s A At A .t
SUVIEONYENTAL PROTECTICN  SERVICE
= foalodind Inllol nYnLT rADNn A TA
ezl REGICN  BICASSAY LABCEATCRY
A e Ao ]
TOMOANTO ALBEZRTA.
STALCCAY  nAT yree
STOASSAY UA LA SHEES 1.
D AAMD AN fevor AF Trem rEoT menon
‘vO'hf\’\’ iy YL O" !tut Lo oo
- -~ . 1 - — - L aYatn vt !
Grear Canadian Ci1 Sands ! §6 hour Static N-C2z-00Z 2 :
.Cf\’ oo " MIETONY A -~ o~ S e
I SOURCE cOATERIAL TESTED DATE SAMPLIZIT
. - i . . . 2o - -
Dike Filter Drainage il Dike Filter Drainage {(Original) 26/7/7¢
|
i
H

PLANT

Tailiags Pond

AMOUNT OF
50>Gallons

STATUS OF

Operational

PLANT

DILUTIONS (@)
100,80,60,40,20,control

DATE TEST
28/7/76

TEST ORGANISM

Salmo gatirdnert

e

LOCATION|

RF-27£

ORIGINAL FIELD ANALYSIS

i ORIGINAL LAB ANALYSIS (1007

:Temp (

s

o) -

Temp (%C) 21.5

0.0. (mg/1) .

5.5

D.0. (mg/1)

pH : —

- pH 8.26

Cond (umhos) .

Cond (umhos) 1250

{ [ TyTTTTTTYYTTYRYTTT

NHB (mg/!) -

! M ' ——
hH3 {mg/ 1) ;

OBSERVER

W. Neuield A. Deckett

REMARKS : -




-4
=3
1

I

S

31 AY  CTAT O ETH l i i .. oW erd SO D2

CONCENTRATIONS: { MEAN 2 STANDARD DEVIATICN)

PARAMETERS CONTROL | o ;e AP o [0D

TEMPERATURE (°C) | ey 2oz Mozo 1.8 ] 15,0 R 160
DISSOLVED OXYGEN (mg/1) 10D E DR G F 2 gk | T 8.9 1 % g. 7
o 826 §odc B .4z §.52

| pH | | | Rsod o] BB L oy

CONDUCTIVITY. (umhos) NEIRA P IBL kN 460 7S AR 100D

—————— ’ P i
: .
] : TOTAL

AMMONIA (mg/1) —

FISH LENGTH (cm) 7.8L08 9. 4209 Fb e 792085 F42 1.0 86 L 07|y

C

»FIS_H WEIGHT (gm) | t3E 0% 85 L9 5.923.0 S.brl2p 45t zz2 678 2. -3

U
oy
\F_
(VA
™
A
1 o3
I'e

LOADING DENSITY (1/gm) I

NUMBER FISH/DILUTION 5 | 5 s | s

NUMBER DILUTIONS/CONC ) { I T ! o

S
v}

VOLUME OF DILUTIONS (1) do | o P 5o Lo

LTzn (Hr) | .
50 ——— ! NS e .":./ o s ~ N DT A
__ o L |8 L7009 2 Bsslase. vas)| | ¥9s-0.v5) 150w 1.65)
c C 2 . o, ( : 2. ~ _
..VSO (bOﬂC b}’ VO.} ) 7:\ IL‘;:‘:\ LCS’ <‘ 81‘.,;'-)",) \i ‘ ‘,‘\( *1" iy i G 3 \j‘ /,5 Z/
NN

REFARKS




A

Test N u'mbcr:_JZ;_QL?H._!)O 34
BIOASSAY DATA SHEET 111 :

- FEFLULNT _ REPLICATE ~ NUMBER OF . % DEATH
CONCLEHTRATION HOURS : HORTAL!T_IIZS
=1 7 S .75 / R - Yo B

/o 50 3 _ 70
B 2. 0" / s

.20 /o ) / _ 20
Q.2 o} = 200

o ~ B 5.0 / /00 ]
o ; h_-*:/[)’ ) O / I T e N ]
— . ] N VRIS </ 00
— S0 .0 /. D +/ . _ )
Y, O / /00
(//) T ;'/I’ c}/\: Ho D O P Y O




NYMENTAL  PROTECTION ST F
BIOASSAY LABORATORY

BIOAS

! o i ( I

ol alhd
CUavn
EDMCNTON, ALBERTA.

~
\

AY DATA SHEET 1.

Wy

| conpany

Grea:r Canadian 0il Sands

96 hour Static

TEST NUMBER
N-02-003 'E'

.
i NP
;SOURb

| Athabasca River Upstream

iy

MATERTAL TESTED

River Water

DATE SAMPLESD

2617776

PLANT TREATMENT

| AMOUNT OF EFFLUENT RECEIVED

DATE RECEIVED

l -

- 25 Gallons 27/7/75
STATUS OF PLANT DILUTIONS (%) DATE TEST TIME
100, 100, control 28/7/76 0800

SAMPLED 8Y
DOE Alberta

TEST ORGANISM LOCATION

Salmo gatrdneri RF-376

A

SEND REISULTS T70:
W.H. Lake

ORIGINAL LAB ANALYSIS (100%)

‘Temp (OC) -

CRIGINAL FIELD ANALYSIS

Terr (°C) 20.5

0.0. (mg/1) -

0.0, (mg/1) 8.8

TEST RACK

3 - 2 (#5&6)

pH | -

bH | 8.19

Cond {umhos) -~

Cond (umhos) 165

:,NH3 (mg/j),: B

OBSERVER
W. Neufeld A.'Beckett

NHg (mg/T) -

3

CHAnYS .,
REMARKS : =

rr




DITNA TR g o ceT T T - : . v
210N T CAY DAVA SHEZT DX DEST VUTDEYL Tl UUS e 1EDL MeuG e e e

T e S f

. AY
P AN R T ey g
[ i »,.:‘V.I‘-"\i ;u.\.)

PARAMETERS ) CONTROL Y 1ze 1 100

, S

? |
|
i
{

. . e Q . ™ " R .. G e 4,
TEMPERATURE (°C) Pstodt 43 T2 o8 oo :
DISSOLVED OXYGEN (mg/1) (95 o | 9.8 205 L. 2oz

’l g -
& Il
p., . Tt

Y A N Y o]
g J:u,? - e

CONDUCTIVITY (umhos)  |1:z= o fpis € (14123 | IR \

AMMONIA (mg/1) | | — e o Co [ToTAL

oQ
{r
,—!-
™~
~4
G
it
&
g~
43
™~
i~
&)
n
~J
~.)

FISH LENGTH (cm)

N
0
‘ 4
™
o~
-
Kep
1~l
L
o
&)
-
LT
0

FISH WEIGHT (gm)

LOADING DENSITY (1/gm) I S B P 2, | ' M

NUMBER FISH/DILUTION 5 | s o5

NUMBER DILUTIONS/CONC |, | B

| VoLuME OF DILUTIONS (V) | L, L odp - g

LT (Hr) et

LCSO (Conc by Vol)

REMARKS:




Test.Numbér:!q“'Olf"

BIOASSAY DATA SHEET 111

00

[

EFFLUEHNT. REPLICATE NUMBER OF 2 DEATH

CORCENTRATION HOURS MORTALITIES

dee VGt o_. o]
Jjoo S 40 | 2.0

] — 160 .0 _ zo

L Gen s Roy QL.0 O O

~-

e

c



Tan T NTELT .y co

-"u‘lml\{iAL DDJ’..C'IO:\l S..'(VICE
g4 o ~ T AN e - iR A als) oA~
FHuzS RECION  RIDASSAY L ZBORATORY

COMPANY

i

Great Canadian 0il Sands

i TYPE OF TEST

96 hour Static

SOURCE Athabasca River and Dike Filter

_ Drainage Interface

MATERIAL TESTED

f River Water and Effluent Mixture

PLANT TREATMENT

AMOUNT OF EFFLUENT RECEIVED

DATE RECEIVED

Cperational

! Tailings Pond 25 Gallons 27/7/76
STATUS OF PLANT DILUTIONS (%) DATE: TEST TIME
100, 100, control 28/7/76 0900

LOCATION

| SANPLED BY TEST ORGANISH SEND RESULTS TO:
; DOE Alberta | .Ji>su1mo gairdneri | »RF—376 W.H. Lake
TORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) TEST RACK
iemp (°c) }.~~ | femp (°¢c) 20.5
0.0. (mg/1) - 0.0 (mo/1) 8.7 3 - 2 (#162)
oH §.43 OBSERVER

pH -

Cond (umhbs) -

Cond (umhos) 600

Ny (mg/1)

W. Neufeld A. Beckett

Yils
J

1 NH3 (mg/1) . /

rm

MARKS: -

[N

. 7
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R
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e s

Ay

noeA

Tt
LIy o

25D
s

LB

(WIS,

S

11}

ANT N

e N

Uy
[
1231
b
138
2
[
«¥

[N

TOTAL

)

o
-y
NS

>

g
o

pH

B

MONIA (mg/1)

4

AW

LENGTH (cnm)

Uy

L.

FISH-WEIGHTl(gm)

o
|
i

v

LOADING DENSI

lNUMBER‘FISH/DILUTION

VOLUME OF DILUTIONS
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This material is provided under educational reproduction permissions
included in Alberta Environment and Sustainable Resource
Development's Copyright and Disclosure Statement, see terms at
http://www.environment.alberta.ca/copyright.html. This Statement
requires the following identification:

"The source of the materials is Alberta Environment and Sustainable
Resource Development http://www.environment.gov.ab.ca/. The use
of these materials by the end user is done without any affiliation with
or endorsement by the Government of Alberta. Reliance upon the end
user's use of these materials is at the risk of the end user.
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