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\-Jlwn eVilluZl.Ling t.his dat<l, lethality (Le. (1(~ath of tlw orq;m:tl:rfl) 

.is t1l0 f;ymptom bl~in0 observeJ. l\cutely lethal refen; to il !;ilI\\ple L.il1.iJI~r 

50!)-. ()f il population after 96 hours exposure. 

1. The dike filter drainage Has found to be acutely toxic to hoth 

rainbo' . ., h:out and brook sticklebacks. The results of the bioassaY;3 on 

rainbow trout confirmed those results of S. llrudey of the Environmental 

" Protection Service I Environment Canada. 

2. At the point of entry of the effluent, the sample VlaS acu tely 

lethal to rainbo,., trout and shO\ved a slight degree of lethality to b}:ook 

sticklebacks. 

3. 'l'hc d01t7nstream samples \,'ere not lethe1.1 t:o broo~, ,.;ticklcbacks 

and clcmon::tratec1 a slight degree of lethality to rainbo;·J trout. 10 .. .l:j 

feet· c1O\vm;tream. 

<1. The dovmstream sample taken from the boat dock \,;a5 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.O.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 indivoii!.ual 

component. ArrL.'1lonia and surfactants would be t'VTO chemicals making major 

contributions. 

7. The lethal action of the interface, i.e., point of entry I is 

also due to the combination of the chemicals and th~ effect is redue-ed 

due to dilution \-lith river \Vater. 



The ini t.ial stucly of acute lcthilli ty of the dil:e fi lter drai narw star ted 

on ,july 12th. Fonr ~;amples were collected at this time and for each of the 

next two foI1.O'.'.!ing vleeks. 

There werc four samples taken and the samples were taken as follcMs: 

(l) Dike filter drainage from two pipes located at the sout.heast. corner 

crf the t:ailings pond. One hundred gallons of this sample \-lere i:al~en. 

Selectinn of the dike filter drainage site was due 'co the lacY. of suffi-· 

cicnt: £10\-iS in th'~~ majority of pipes. The area selected \'>'as cho~;en for 

accessiblli ty ano. sufficient flm-1S. 

One hundred qallons of this sample were collected for multiple conCt~n

trCttion static bioassays. Site A on photograph l. 

(2) An upstream sample taken about 10 .- 15 feet from 1:11e drainaSlc' pipe 

drainir,g the northeast third of the tailings pond. ~,>,enty-f:i.ve gallons \vere 

collected. 

(3) River e::fluent interface vias the point vlhere a collecting pipe 

draining the northeast third of the tailings pond emptied into the Li vcr. 

'I'l-:c sample \vas ta1.;:.en in the river as the effluent empties into t.he :Li.vcr. 

Tvlenty-five gallons were taken of this sample. 

During the three sample periods I these three positions ""2re samplcct 

each time. 

(4) Initially this sample \'laS taken from the bout dock which \}Z'!, 

approximately 40 yards downstream from the point of discharge. On the next .. 

t\.;o occasions I tr,is sample ,,,,as taken about 10 feet from the point of discharge. 

'l'his sample size was 25 gallons. 



"-



On photograph 2, Site B represents the three saluple si to;, 2 I 3 cmd Uw 

li..l:;t tV10 downstrCaI7, sClmples. Site C represents the boat dock. 

Ninct~y-six hour acute lethu.lity bioassays ;,vere conducted on the four 

f;;nnplc!:; using raineow trout ilnd brool~ ~;t:ickl('bacl<s. '1'110 :rninbcM trout: ld.o-

'J.'oxicology Laboratory, and the stickleback bioassay \·]t:\S conducted by the 

Pollution Control D.i_vi~;ion, Biotlssay Laboratory. 

The 9G--hour staLl-c bioa::;~:;ays using rainbow trout followed nornill bioas~;ay 

't 

procedures, i.e. 15°C. 

The 96-hour static bioassays using sticklebacks ,-lere at ambient tcmp8ra-

ture, i.e., 21.5°. 

The stickleback bioassays \<lere conducted. in 5-gallon pails sitting, on 

the floor of the lcilioratory. 'I\olenty liters \-lere used \-1hen enough sCffilplc \·;<J.G 

available but 10 fish \-lere used in all of the containers. Di};:e filter (:b·c.dndgc 

test was undiluted eifluent. 

In the rainbo\oJ trout bioClssays I all of the tests '·'ere replicated. 

The results for the bioassClY£; were as f0110\'7s: 

(1) Dike Fil t0r DrainClge - July 12th. This sample \.;ras acutely 101:11<,>.1 

in both tbe rainbml trout and stickleb~'ck bioassays. 

The 96-hour Leso for rainbO\.;r trout ,.;ras determined to be less than 20% 

and calculated to be 8.4% anCi 9.0 on the replicates. 

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

concentrations: 

100% 
80% 
60% 
40% 
20% 

2 hours 
4 hours 
6 hours 

12 hours 
36 hours 

In the stickl(~back bioClssay, 100% of the fish died in 1. houn; and -10 

minutes. The i'-~ST (mean survival time) \.;ran calculated to be: 1.95 hours. 



l'oJ lntion Control ;)iv.1 ~;:i.Oll, n.ioils~;ay Laboratory .. 

'1'h0. 96-hour ~:;tatic bioassays using rainbow trout followed nornaJ b:' O'l.i.;~;(\y 

.. 
<f" 1 -pl:oCec.mres, l • e . 

The 96-hour static bioassays using sticklebacks Here at anlh:i_cnt t~(!r"p"ra-· 

The sticLleback bioassays Here conducted in 5-gallon pailp, !:;i·ttit;t<;.! on 

(}v{l.ilaole but. 10 fish \':er,E' used i.n all of the containers. DiJ:e U_lt_(~l: (hi·::il;;ttjC 

tc.:~;t \-lilS undiluted effluent. 

In the r<1inbO\v ·trout bioasc;ays, all of the test.s "jeTe rcpl:i.ci'1.tE~d. 

Tlw xesults for the bioassays '-lere as follo\-ls: 

(l) Dike Filter Drainage - July 12th. This sample ,.,as acutely lc'iJwl 

in both the rainbO\-/ trout and stickleback bioassays. 

The 96-hour LCSfl for rainbO\v trout Has determined to be le~;s t~h('nt '1.0~. 

and calculated to be 8.4 96 and 9.0 on the replicates. 

The following concentrations 'IIlere run and 100!'" mortality occurrecl. :i n ,:11 

concen·trations: 

100!'o 2 hours 
80% t1 hours 
GO!'" G hours 
40~!; 12 h01..1rs 
20% 36 hours 

In the ~;tickl(!bi:1c}: bioassay, 100~; of the fish died :in /. hOll)~!; ;:'\1(-; .• :0 

minutes. r.l.'hc r,~s'r (mean survival time) \oJas calculated to be 1. ()~-. hOI!)','!;. 
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In the July /.~th bioassay, the 96-hour JJCso '\'as octel-mincd to he /.0% 

and \"as calculat(;o to be 9.4% and 3.5%. 

There \\'as 100% mortality in all concentrations an(l the times \'lerl! (t!.; 

follows: 

100% 1.5 hours 
80% 3.0 hours 
60% 8 hours 
40% 24 hours 
20% 24 hours 

ft In the stid:leback bioassay I 100!'o of the fish died in 3 hours and -1 

minutes with an H. S, T. of 2.45 hours • 

. In the July 27th bioassays the 96-hour LCso was less than 20% imd 

calculated to be ~.2% and 3.45% 

'l'he:,:,e \"i,lfi a':F~n 100!t, mortn1ity in all concentrations andUw res\.llt~; 

\"ere as follows: 

100% 2 hours 
80% 2.3 hours 
60!'" 5 hours 
40% - 12.0 hours 
20% 24 hours 

In the sticYleback bioassay, there was 100% mortality in 3 hours and 

45 Il'inutes '-lith an B.S.T. of 2.9 hours. 

(2) 1n the upsi.t:eam sample, there was no mortality in the sticklebacks 

after 96 hours of exposure. Only tests Vlere conducted on July 12th anel July 

27th as there , .. as not enough sample in the July 20th sample . 

. 
-In the rainbiA\' trout bioassays there were no mortalities in the .July 12th 

and July 20th tests but 1 fish died after 96 hours in the .iuly 27th sample. 

(3) Hortality occurred in all of the interface, Le., point of entry 

of effluent into the river samples. '!he results were as f0110\'16: 

July 12th 
July 20th 
July 27th 

100% morta.lity in 72 hours 
5Q% mortality in 96 hours 

100% mortality in 84 hours 

On the Jul~ 12th bioClssay, three sticklebacks died after 96 hours rcprc-



scnting 30% of t.he pupulation. There '-las not sufficient sample nize to 

cOJ1(lnct a test or) the ,july 20th sample. On the ,july 27th bioassay t.herc 

\·,itS lO~ mort,,} j ty i\ftel~ 96 bour::. 

(II) In Lh<' d('\"II~; h-(!i'IIl1 l.>iOil:·;!;;lYf, ("on(lnct.c'd Oil !; L:i cl:.1 ub[lck!; thor(! \-/(.,'(' 

no IIlt))'Llli.t:ic:; .d'le): 96 hours. 

In t.he ridl1bo'." trout bioas~,ay on .July 12th, there waS no mortality arb.!): 

06 hours a f expo;; uee. This sample \Vas tal,en by the boat dock. 

On the hioas;~ay conducted on July 27th, there \-Ja~; no mortalit:y D,fter 

96 hours of exposu.re but two fish died after another 96 hours of exposure. 
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NC'i'~.£r:i!'"r;; .-k':... ~ 
__ * __ .66 Mam·:S '-/~'l..; . 

()~;~i"-fcvC;'i) . __ no 1'1~UO!~}·;~;C:EIr·! ___ .. 52 

'."J II 
C!\ll:'U.tl;.j 

q;':Ctll !I', 
u:r·.() 
:/,:r t::~::. 

___ f.;:, 0-'1'°11 • __ ._ Jl3 Cflr.o;a'1::: * 53 
_ He, 1W3--N, NO).--N _._V_II 1121~~~~.1I3Y S4 

mmy J ,Lllj~l 

5JLVEH 

____ ._ STj\NDl\Im I'I.I'.'J'i': COU:i'.r/,·lI. 

TE!';PER.lI'l'URE 0(: 

'" S~; Vi\!!i\DJ lJ:·j 

* 56 B.\l:IU:·\ 

1<

'* 

57 ~'j~r.t,tlHni~·i 

SB !·lOI.YBIJ:::·,Ui-t 

!>9 ALmumn 
rn 1,I'flllU:·1 

B8 s'r Hn;:T I U:·l 
89 'J~ili\ J.Ll tI:·: 
9l> ·fUi\G~;·.l'El~ 

(36900L) 

(O?OGlt:') 

LOCfIT I 011 ;ATHilOASCA RIVER UPSTr~[N\ FRO;i EFFLUEilT 

If\9 t!O. 6413 DAlE REC'O IV 7 I 75 DATE CONPI.ETED 11 ./8 I 7G_ 

PAP.!'.;·IEH !; conE HG/L PARMETER CODE NG/L 

pH 103011. 7.8 COilDlICT I VI TV 0201:1L 250. 
U,LC 1l!~1 2010;;l. 22. IIAGIlESIUH 171021. 10.6 
SOv(U~\ 111021. 7. . P.OT AS S Illil 191 WL 1.1 
II:O;~ 263021. 0,6 N02 -I flO 3 07105L O.P 
Ii lTiU TF 07705L 0.1;" CHLO[{lllE li'?'03L 1.1: 
SUUf,'IT I 63M,1. n. FLUCI; IIlE 091071. 0.0;';" 
f} I (.1\'([IOllrIlT 0620lL 118. 1IAf\!Jjj[SS T 10601,1. 93. 
f,LKAll NITI' T 101011. 97. Tns 0020;;L 186. 
non 08201L 1.1 COn 08301L 27.8 
ODOR 02001L 1. TR 10li71l 199. 
Tt)r- 10571L 150. HFR 101l01L 36. I,r 

HFRF 10503L 26. SURFACTAtlTS 10701L 0.06 
NU·;O:lIA 075~;5L 0.07 PHOSPHATE T 15;107L 0.29 
N1TIWGEJI TK 07003L 1.00 T.O.C. OGOOll i9. 
Cf..f{iJO:~ T O&OOOL 32. T.1.0.C. 06051L 13. 
OIL & Gf;EASE 06521L 1.6 PIIEfIOLS 065321. 0.002 
CYMllilE OG(.OI L O.Op· SULFIDE 1(,101 I. 0.02": 
HEf:Cll~Y 80003L 0.0001 ;, COBALT 2'1302L 0.001 
(Ci'y,:i: 29305L 0.006 111 c I~[L 7.83021. 0.0011 
C/·.~)I··t i U.'1 IIH]07l. 0.002 OlfiO:·! lUll 2/.30111. a.OOI 
LU.tJ 82}On. 0.00l! Z nrc 3030:';1. 0.0.)2 

.', 11IDIC;\f[S COi:CUrrl,.1\TIOil U:SS TIIM:, CO:;[)UCTlVIH I\[PO[(TED IIJ u;mas, llli:ilIDITY III 
.ITU, Pi! 1:1 I'll lJll I'fS. AU. IIUfIL I'M:r,:!UU:s [XI'I:ESSEO I\S lOT/II.S. IIL1'.ALI til TY (\!/il 
ml',(;;:L'.;~; LXI'I(LSS[!l N; Cflt.Clll;! C!\1\B0:1J\i'[. 

IIIT!(: .. -;;:. ;1I'I1U TI, -I lllT[\{,'iE. MID An;IO:II!\ r Xi'l\i:s~;r[) liS II. 
111:' .. TOl/\!. IlIS<'OI.VEIl SOLIDS 
:;01. llnf(ITE 4~ ,.) 

1'11'1'11'11·1 ".0 '>.f .. ·..., ' .. ,-, -) ..... • ' • .t ........ ......... 1,01, 
H.E. i:OitTSCI!. IIU\!l 
POLl.UIIOil COtlTltOI. I./lr:O!:AHJI:Y 



,, __ .4." ..... ~ ..... ~'~." ~ • .. ;- ............. .. ~ ... -.. .. 

(;::l,~;n\ 1. 1 cJ\~nO~1 ---- ... _._ ... _- .. _--.... __ ... 

C1B~S: 

I CIlEIL fdlf\L YS i S r:EPORT 

____ . ____ n:nUS'ff~tl\l.: 

l)O:~··I!O'J'i'J NI:: --------_.-

53 H.!::m:' Lt"W~1 
!j'l SII.'JF:I~ 

--;- !;S Vi\HAD.W:·l 

.... 56 DA!UU~l 
~, S7 'i'E:LLuraU:i 

58 l·tOl,Y=~D::\,tj!.'·\ 

* 59 A Uj;·!I~ .. tU:·1 

* H7 I,I lili! I U~·t 

"* 80 STP.O';'i'lml 

* 89 Ti!l\LI;I i.!~.! 

'* 90 rj.·l1NGS'l">EN 

* - '.rES'2S 1101' l~UN i\T l)R.'::SEN? 

S'fAND?\!<I) l'L.-:l'E cOur':'£/H!! 

'l'EHl'ER!YfURE 0c 

(36900L) ._. _____ _ 

.(02001F) _j __ " __ 
LOCI\T! 0:1 : ATlil\llI\SC/\ RI VEP. D I !~E F Il rEf{ DPJ\ 111fl(;E 

LAB flO. 6923 OIlTE REC' 0 29 / 7 / 76 DATE COl-IPLETED 11 / 8 I 76 

PAfW·\ETER 

pH 
Cf,LC I VI·I 
SOOl U;·\ 
InO:l 
NITRITE 
SULFATE 
B I Cf,RBO,:ii,TE 
ALKALI III TY T 
BOD 
ODOR 
TRF 
llFnF 
j\f.\i-lO:-; 1 A 
IllTtW[;UI TI~ 

C!\RgO:l T 
O! L t. GR,,/,SE 
C'( 1\1; I [l:, 
HU:Clii:Y 
COPi'[it 
CAD::ll;:·\ 
LEAD 

CODE 

1030lL 
20103L 
1 J JO?L 
263021. 
07205L 
16306L 
06201L 
101011. 
08201L 
02001L 
10571l 
105031. 
0755~;L 
07003L 
06000L 
065211. 
06(,011. 
80003L 
29305L 
1,83021. 
82302L 

HG/L 

8.2 
1. 

29/1. 

0.2 
O. 1~' 

10J' 
864. 
709. 

15.0 
10. 

718. 
10, ,~ 
7.67 
9.07 

328. 
51.0 
0.01": 
0.0001 :', 
0,001 ;: 
0.001;' 
0.003," 

PfIf\N1ETER 

CONDUCTIVITY 
l-\AG!~ES I UM 
rOTI\SSiUH 
N02 + N03 
CIILORIDE 
FLUORI DE 
HIIRDNESS T 
TDS 
COD 
TR 
t~FR 

SURf'ACTlltHS 
PHOSPHI\TE T 
T.O.C. 
T .I.O.C. 
PHUlOLS 
Slll.F1 Dr: 
COnl\LT 
III C!~EL 
CHROIII m·1 
ZltlC 

CODE 

020ll1L 
12102L 
19102.L 
07105L 
17203L 
09107L 
10601,1. 
002051. 
08301L 
101m I. 
101,011. 
107011. 
1511071. 
0600lL 
06051L 
OG5321. 
lGJ01L 
273021. 
283021. "i13011L 
303051. 

ltG/I. 

1500. 
6.1 
8.1 
O. l~' 

16, 
6.15 

27. 
11911-

302,0 
96lJ. 

10. ~, 
2.21 
1.0? 

190. 
138, 

0.030 
0.02·:' 
O.OCll ;: 
0.002 
0.001;' 
O. Mil 

.'. li:DIC/;ii.:S co::crflff\f\TIOtl U:SS TllfIi'1. CO;i!)UCTIVITY REPORTED III llmlOS, Ttll:BIDITY iii 
JTll. Pi! iii ,·il v;;tT~. I\LL /lETA!. PId:M::,TEltS [XpnESSED liS TOTALS. IILMUIlIn Mlfl 
I!:\~V;H'S~. [Xi'ltESSCD .'IS CIILC lUll Cl\ftBOil.'\"fE. 

IlIli\f\H, !llnnF -I- IIlTftllTE. f,::n NI1:Oill/\ [X!'f:t:SSt:1l lIS N. 
lDS - T~TAL DISSOLVt:D SOLIDS 
IlO? IIITP,ITE .,'--'.~ .. ...--) . 

([itT I FI EI) , .• ;·/.'.(r.·, C':·. , ..... , , .. ,rOil 
\-I, r:, l:o:rrSCIi. IICI\\) 
POU,lIT 10fi CO:1II:01. !.hBOHflTOI:Y 



., : : (J,' • ('0"1""" .' ''j\''!I[C'\l ""'1"<'1'(' }"(J'J""'r 
j .. ,; j ») /'-/1 '1/ i ~/.":·.:.c.:!.....:!.-.!::.:~ . .:.~:.!:~._~;..!,:.::,:!._ lim;: IItl9 j-;n:·;0Tt:m '6.1 2K1 

, " '() ~~ "',/ -) "( / i// . ." ... ·U. '1'" :. I'. • (.4 {/ ,~ ... j ,~ ;.lo ';:0: ,./;f<i!.~.f,LdL. ____ _ 

l·~O"l .. nou·j'J Nt: l'lETI\r..~; .. _ .. -~-~.-.. -.. -- --~-----

. ,/. ':1 p:1 ","}H }~O:) ,./ J:l '~'. 0, C. ". (.3 J\l,t:lEH'lDl':S i, 1;0 '!'Xtl 

•. 1/ 3 C(hi),X:T. ,.t/.. :'J OUO,l "/u) 'f.C, ". (,<1 tJl~r::!\ :-:2 -19 CI\UmOl1 
.. iL. t. ('I\).(:·":u:·\ ... 1/ ,,:~ TK =2:'1'1 '.l.'.I:O.C. ., (,~; I-lEl,CJ\1.'1'J\t;S •. iL 50 C:'(:.>'(1:41W" 

_J.< $ !':'\C'j!'::~nm .J::' 21, 'i'i~r' l:ti1'l~n:;-;'i'S '* (,() lI:H.IWS _cL51.).':I\D 
1/ (, SO;.lYlJ:1 ...... V:. ?~; m'rt (1 i)',T'](:,\i61) HO j·'Wor.:£SCEHl _ .. ~. 52 'l.ItiC 

--V' 'J l'(h';\:;~.;r.iJ~ .....J~ 2(, ~:fRi" __ 8S o-l'()'l __ 6:~ C!1J..ORIH": * 53 BERYLT.,lU:'l 
t/ H 1!~')::J ---.lL 27 '.l.'UR13IDI'i'Y __ 8q N03--N, N02-H .-i(42 "lERCURY 51, SILVER 
'7 9 ~lLIC!\ _lL 30 SURl:'1\.CTANTS '* 55 VANADIU:·j 

NO:l-RCv'l'IN": HE'f.lI.I,S 
410 (t:02+t';03) -N ~ 33 ~' & L ---.... 56 BMUU,'l 
~ 11 llI'i'RT'.c;;;-lj _I!.. 38 c.:r+6 __ 19 DO *22 Jl.NTH1Q)!Y * 57 TET,LUHIU:·i 
g 12 C:iL0::<.lDE ~. 71/72/73 COLOR ~20 ° & G 740 j\l<SEonc 58 HOLY3DBN'je·\ 
,/ 13 SUU';YfB l/29 PHENOLS ~ 41 SBIZNIua * 59 AWt,!It,'U)-\ 

-- GS"n::~,\L 2 -- -- • 1/ 14 FLuO"IDS 34 CHI-OR A * ·,3 nORON '* 81 LI'I'HIU1-[ 
7 15 C;\!illO~lI·.'rE 1/ 17 COD ---V---35 CYANIDE 744 C03l\L'E . * fl3 STRO);TIml 

.JZ 16 !nCi\;~\ml,yrL -~? 28 HilrN ~3G SULFIDE 7~5 COPPER * 89 Tli,\LLIlr.'1 
.... l!. 31 ;)JI051'ilNri> '1' __ 37 SUrr'UR T . __ 1)6 HM'!G!,,"ESE -k 90 TUNGS'.i'EN 

__ .Il 32 'l'kll -IL'60 !IYDROCARBO:-:S .... ;:;:-"0 HICKEL 
'* 84 0-1'04 61 PESTICIDES 

. _ ~62 pcn's 

O'f!~i!S: ------_.-
(:(r(~~~.,l:;'- l~ :,~: :,:'J~~~(-l~ .. (~~OOlL) S'j'J\NOl\PJ) l~I."'l~ COm:T/HL (3u900L) 

• 
.............. y-,,~ ... ~ ... ·",.'n"l"' (,~ In"'n\~lr.o, 

'{ lOC/,TIOtI: ATII;\[J[,SC!, RIVER lllra: rll1Ef( [l~A!NA(;E 

1f'1I 1:0. /I.It'/ 6(,1;1 (lATE I:LC' \) n / 7 / 7G 1l,'>.TE C01WLEn:n 11/ 8 I 7(, 

I'M',NI;: TE 1\ CO\)!, IIG/l I'/\!WIETFR COilE 11(;/1. 

p:1 10301L 8.1 COH!lUCTI VITY 02b1!lL 1510. 
CALC 1 WI 20105 I. I. I·\AGNES I Ui-! 12102l 5.7 
SODIU:-: 11102l 291. I'OTI\SSI UI1 i9102L 8.5 
IRON 26302l 0.1": N02 -I- U03 07105L 0.11. 
IHTRITE 07205L 0.1* ClllORl D[ 1]2031. 16. 
SULrllTE 16306l 10.'" FLUORIDE 09J07L 6.16 
BICI\R[$ONATE 0620l!. 865. HARDNESS T 10GoIIL 25. 
IllKAL\ tllTY T 101011. 709. TDS O~)7.05L 1192. 
nOD 082011. 11.7 COD 08301L 393.1 
ODOR 02.0011. 10. n "oll71L 1003. 
TRr 105711. 804. urR 10'IOIL 10.'" 
HrRF )0503L 10. ,', SURFACTAtHS 10701L 2.321 
J\HI':O~! I A 07555l 7.83 PIIOSPHATE T 151107l 1.00 
~llT!WGU-1 TK 07oo3l 8.}2 1.0.C. 060011. 88. 
Cf\f~BOli T 06000L 226. T.1.0.C. 06051L 138. 
OIL [, GREASE 06521L 55.8 PllENOLS 065321. 0.026 
eYA;t! liE oG(,OlL 0.02 SULFIDE 161011. 0.02'" 
!IEitCUitY 80003l O.OOOlf, COBALT 27302l 0.001 
COPITI( 29J05L 0.001 III CI~EL 2830/.l 0.002 
U.\)1\1 UH ll[i302l o.ooP CfmO/lllli! 2113011 L a.OOI 
U!\ll 82307.l o.OOY' zinc 3030~1. 0,002 .. 

,~ IIlIl f CflT[S COnCI:lHIVIT! Ot-I LESS T!lAil. CO;WUCi I V\TY IUYORHO I II tIliiICS. TlHUt I t>IlY Itl 
JTll. I'il In I'll WI tTS. AU IIETAl (>fIlUI1\;:TEftS EXPi:lSSr.U I\S TOTALS. IIU:/,L! H tTY MID 
1II,!W,li:SS U:PI\ESS[Il liS CM.CIU:'\ Cf\lt[;Ol.:tdT. 

IIlTg!HE, 1!1Tr.1T£ -I- Illi!~l\TE. NlD NI1·!OiliA EXl'ftESS[() AS tI. 
TDS - lOTAL DISSOLVED SOLIDS 
U02 111'11\1 TE 
liO 3 "' IIIl i:l\TI:' 

J7, ~) , 
~:ERTI Fl tn .... !:.~ /( : /:-:-. : ......... rOH 
\1. E. l~o;nSCll; ilEM 
rOLl.lIT I 0/1 con mOL I.I\BOiU,TO:li' 

---I 



___ sUru'J\CE \'1Nl'ER: ____ SI>\'IJ\Gr;: InDUSTRIl\L: SI-;ouum'l': 

!i!~ ::O:.l"i'I::~ ! <> -_ ... --- GI::rUm1\T. 1 Ci\RaON lION - P.Oll'1'INr: ------,-
1/ 7. po; ~ 18 BOD 39 'r.o.c. _*_ 63 1'.J,OI::!I'tm':s .-:.... 48 'rw :=i(. :l ccr, x;,::'!' , _t!. n OLl0R 76 T.C. _"'_ 64 UHl::/\ _lL 49 CfI Di·1I U;,! 

_y t. (;!.r,'~I\;:,; v,n 'j,'ll 'J7 'f.l.O.C. '" (.~; /·t;:;RCl\P'!'I\NS r/ 50 CHHO;',IlI;,\ 
__ v.: 5 j,;,V;:·:i:S:!:!J;-\ ---:;?' 7.4 ,!·itr' l''J'l''nl'N'l'~ -, * (,(; III·alms ~ 7~;1 l.m .. \) 

(/ (: SC):):l.i:·l --,7 25 m'll .,~c:.! _? GO T'WO:<ESCiUN t/ 52 ~;INC 
--~ 'J ;>0'.1,,:·,531 V:'! --tL 7.6 l-:~'IU:' _( 19'/ o~i;(}~.l) _,. ,83 CHi.ORU;r. -;- 53 ma,:VLl.tl1H 

t/ B Ji:O:: 7.7 'i'uRBID1'J'Y _ 8G r:03-N I tl02-N ~ 4:> !·jimCUftY 51 SILvm~ 
_*_ 9 SH.re,;, . /'30 SURFl\C'l'l\N'TS -'*- 55 VANlIDIU~1 

~ _NO:~-l<_<O_D_'r_Jm: Ng'l'"LS --
V 10 U:02+::(JJ) -11 33 T c, L -- * 56 HMUUN 

--t7 11 :rIT?T';::-·N - 38 Cr+6 19 DO .. 22 lIN'l'WONY .-:.... 57 T£r.t .. UH!U1-l . 
-,] 12 CtiL'';;~I:;:: - 71/72/73 COLOR -v'20 0 i G t/40 l\IlsWnC 
-J 13 StiL:'jS;': '-,- -t/7.9 PilENOI.oS _*_ t!l SET£NIU!-l 
-j7 l.tl :'i),;~:n;)~ £f::llBRAL 2.. = ,34 CIlLOR 1\ 1< 43 BOHON 

+. 

• 
!is HOLY1.IDL:I'lO:1 
59 }\l.Ut-1X ~:m'l 
87 LXTHIOl·l 

V ) ~ Ci'.''.30:;;S'' t/ 17 con --;7 35 CYANIDE t/ 1\ 4 CO!311.L'1' 
...JL 16 f.iI{;;,,30:'U\Ti:: i728 WlrN _L 36 S'JU'WB -,;z 1,5 COPPER 

t/ 31 I'iiOSI'i[A'I'E '1' 37 SOU'UR T ~46 )'lANGANES1; 

_IL 32 'l'k!~ ~(,O ll)'DROCi\RilONS • t/ 47 !,,1CKEL 

+. 08 S'!'RON'fIUH 
-.- 89 'lHl\LJ.T.UN 

_*_ 90 TUNGSTEN 

.. 84 O-P04 61 Pl:;STICrDSS 
v62 PCB's .;, - 'l'ESi'S llOT RUl,j AT PRr.:SEtlT 

O::P':E;,6 : 

COL! FO?":·. :;. P.!~ ./10:)}lL (36001L) STi\NDl\RD PLATE COUN'l'/t·!L (36900L) "r" ,E '_ CoOCI/IOO"L 
(360111.) TE"'PBRA'1'OiB °c (020611') 

• 
" 

, CHtJ·\. f.!!Al YS 1;; REPORT 

. LOCf,T I O:t PIKE FILTER DP.AliIAGE 

LAB ,:0. bIdS DATE I:EC'D 14/ 71 76 DATE COHPlF.T[D 11/. 71 76 
I'ARf-JIETEr. CODE I\G/l PARMETER CODE nGIL 
pH 10301l 8. COI~[)UCT I VI TY 020/lll 1500. 
CALC I U,'I 201051. 3. HAGNES!lIH 12102L 6.5. 
SOOIUN 1 1102L 312. POTASSIUl-I 19102L 7. 11 
I ROil 26302L 0.4 N02 oj, H03 0710SL o. l'~ 
HITRITE 07205l 0.1'" tlllORl DE 1]2031. i5. 
SULi'ATE 163061. 31. FLUORIDE 09107L 6.11 
C I CM~OtltWE o6201l 880. HARIlNf:SS T 10604L 34. 
ALKALI i!! TY T 10101l 721. TOS 00205L 1254. 
nOD 08201L 5.6' COD 08301L /132.0 
ODOR 02001L 10. TR 10471 L 980. 
TRF 10S71L 795. NFR 101101L 10. ,', 
NFRF 10503l 10. ,~ SURFACTNHS 10701l 1.86 
JI.l11'\0:: l t, 07555L 6.80 PHOSPHATE T 15i,07l L16 
UITf~OCiEl'! TK 07003L 8.03' "LO.C. 06001L 169. 
CARB0:: T 060001. 310. 1.1.0.C. 060511. 1111 • 
OIL l; Gl~E{\SE 06521L 63.3 PHENOLS 065321. 0.018 
CYNil {);: 06601L 0.01 SULfiDE 16101L o.ov.-
W::?CU[:Y 80003L 0.0001'" COilALT 27302l 0.001 
COf'PE'r! 29305l 0,003 N I CI~El 2f\302L 0.001\ 
C/',tJ~: i U;'; 1!8302L . O.OOP CIIROiIIUI'\ 21130111. O.OOl 
LEI; I) 823021. 0,003 ZINC 30305L 0.010 

,~ 11IDI(;;;rr:s COiICltlT[:IITION LESS 'f1li\fl. CO:ItJUCTlVITV fU:J>ORTfO III lIHIIOS. TUIUHIHTY IN 
JrU, 1':, I ti (·tI :;:1 ITS. AU l'inA!. P/Il\l\liETEr\S EXI'I~ESSEn AS TOTI\LS. I\LI~I\L111ITY (\NO 
!iI\f\il;I:,SS D:PI:E!:,SED AS CI\LC lllt·1 CAltHOfII\TE. 

!HTf~/\TE. r:IT!;~n: -I- IIITI\f\TI:. All!) 1II1I·\Oill/l [XPRESS(() AS II. 
T05 .. 'ro fill. IJ I :;sol.vro SOLI OS 
Il'n .. li!TillTE 

C\'I\'r I I'J c·o //.?:-? . P. ' " .; ···.·.·.: .... ·.' ........... rolt 
\1. I:. KOJ\TS CII, m:r.[) 
POI. LUT/ 011 co;mwl. I.lIll()HI\TOi;Y 

f 

I 



SUlU'l\CF. \-1I\'!'ER: S,;\'/I\(;I:: ____ lNJ)'J~;'rHf.I\L: j...// SI~DHl::N'r: 

* 
* 
'" 

'·1 ETl\ r.S .. _--

55 Vl\NADIm·1 
56 TlA..IlIW·\ 
57 T~:LLURrm·l 
58 HOI,Y3DEN'j:,,,: 
59 1.I'::;i-lI:~U~·1 

87 I,I'.l'HIlI~·l 

83 S'i'RO:-.lTItI,·1 

89 Ti!.!\LLlU:1 
90 TUNGS';:r:N 

AT PP.ESI~tl'L' 

-------~-----.'.---,----.-.--.---.--------.---~-

C')'..!.i.'C?')\ 1,1.1' 1\./ JO~)i.J!. (]()OOlL) --,.--'....,..---

1
,:.?-1l~E. COJ.'./100;U. (3GOIIL) 

... ·1 ...... '. 'H""\L...'~'J .\L.' VI'\I 

'f 

S'fAN[)'\lill l'JJ\'f'f:: COU:,.:·I.'/MT. ,(3(,9001.) 

'j'L1·11'l-:HA1'URE: °c (02Q&H')· ---7 
LOCAT I 011 : ATHABASCA RIVER EFFLUE11T ItlTERFACE 

LAS no. 6929 DATE REC'D 29 1 71 76 DATE COilPLETED 111 r. 1 76 
1'f.,RAi-\ETEP, CODE I-lG/L PARAHETER CODE f-IG/L 

pH 1030lL ~.8 CONDUCT I VITY 0201111. 750~ 
UILC I un 2010.3L 2 • ,·lI\GtIES I Ui-! 1210?L 13.2 
SODI un 11102l 110. POTASSllJH 19102L 11. 1 
Iftml 26302L 2.8 !W2 + IW3 07105L 1.11 
Il!Tltlll 07205L 0.2 CHLOR! DE In03L 6. 
SULF/\!T 16306L 61. FI.UORI DE 09107L 1 .80 
n 1 CI\rUlONAT I: 062011. 367. IIA!WNESS T !0604L 116. 
AUUIl.1 ~ll TY T 101011. 301. TDS 00205L 586. 
COD 082011. PI. 8 COD 083011. JlIO.O 
onOft 02001L L Tf{ 10ll71L 5811. 
TRf" 1057l L 1118. IlFR 1 Olio I L 98. 
llFRF 10503L 78. SllRrACTflNTS 10.10 J L 0.85 
A11l!or; 1/\ 07555L 2.09 1'1I0~,f>llr\IT T 15'1071. 0.65 
lilT 1\0 (;[:N TK 070031. 2.87 LO.C. OGoolL 53. 
U,IWOil T O(,OOOL 11 11. T.I.O.L OG051L 61. 
OIL [. GlU,A:;E 06521L 1l.2 PIiEtlOLS OG53?L 0.011 
CYAnID" 06601L 0.01} SULFIDE HilO11. 0.02;" 
l'~:'::;{CUir( £l0003!. 0.0001'" CO Elid,T 2]302!. 0.002 
cOr'l'd( 29305L .0.008 III CI~[L 28302L 0.005 
crILl::! Ui'. 1183021. 0.00\'" CHIWNIUH 21;301;L 0.002 
LEtd) 823021. 0.0011 ZIHC 30305L 0.020 

,': ii!D I C!ln:s CO:'ICUlT!t!\T I O~l LESS TlII\tI. CO:!DUCT I V I TY flEPornTD III WUIOS. TUi~tll 0 tTy II! 
JTll, f'H I iI I'll WIlTS. J\U. nET/IL Pi\f\i\rI[T[I,S EXPRESSELJ AS TOTALS. I\U~l\LI III TV A:ID 
IIAI([,;IO:SS [XPll[::'SlD liS CAI.C I U~'l CIlfUlO:l!IT[. 

runr.TE, nlnt!"!!: -I- 111TI~ATE» flllD AIl/IOniA [XI'I([5S[I) AS II. 
lOS - 10TA!. DISSOI.VLO SOI.IOS 
lin 111 .j :\! TE 

ruul FI [D •... /?({(?~? ............ FOR 
\1. [. I:ClItTSCIl. IIEM 
!'OLI.Uf IOil LOilfl:OI. I.J\I;OiUd'OltY 



7. !>: I 
:1 CO:")~:::;·. 

1/ In no:) 
:\Z~ :n O'.JOil 

(COLI;:C~'~ ;.;. P .1; . /iO'li-IL (36001L) 

'{ CHEI:. f,IIALYS1S ~:EPORT 

_~ :\9 'r.n.c. 
._ '.-: .. /(, 'f. e. 
.J.,(,Tl '1'. LO.C. 

* 63 1\l.!)!·:H'{IlI~~; * lin 'J.'I U 
* Gt, Ul:\';1\ -:7 1\9 (:I\n:-nl.l:-l 
II 65 '11l:HCI\l"~'}\tl~i ._:;.- ~;o CII!:Ci:'llll~! 

--,. (,(, NUllES =:;L !'l V':,I\\) rT' ti1;}2]';::::;;f]) co i-'j.'Jo;<!;SCl~Hl \/5? :t.H;C \ .0,1 . LJ_. __ _ __ 

. ___ BS o-P0t, [13 cm.mrum * 53 H)::m~I.I.Iun 

_. __ . 8& N03--N, rlOrN t7" 1,2 !·:t:r·:CUHY 5-'1 [;HNlm 

STANDAI:D PL.'WE couNT/r-IT. 

"" 
* 
* 

* 

SS V/\NrdHU,·! 
5G l.IJ\lUW1 
5'/ 'l'I:LLUHIlJ:i 

58 1'\OV{;Jt):;"~j!· 
!)9 )\ W1-lDitl:·l 

* 87 I,ITHlu:.t 
" 133 S'fRm:'i'lU!i 

-,,- 89 ~'EALLJ.U:'1 

* 90 TUNG5'i'i:N 

._---,---
(36900L) -. I 

ATIIABASC!, P.I VER EFFUJalT I NTERFflCE 

U,!3 n:l .. 77 1,8 66 /12 DATE RECtD 22/ 7 / 76 DATE COHPLETEO 11 / 8 / 76 
1';\Ri'-:':::T£i\ CODE I1G/L PARAHETER ceDE HG/L 
pH 10301L 7.6 COi-lDlJCTI VlTY 0201!IL 700. CI\LC I ~:.~ 20101L 28. HAGtJES I UI·1 t21{)2L 12.G SODI U;', 11102L 105. POT ASS I u:,\ 191021. 5.9 IIW~1 2G302L 1.9 1102 -I- 1103 07Io~1. 1.2 I:nf:ITt: 07205L 0.1'" elilORIDE 1/2031. 7. SUU;.TE 1630GL 118. FLUORIDE 091071. I .111 B I CA?30n:'TE 06201L 31!6. IIMDNESS T 10GoIIL 12l. 

llLK.':"L I ill TY T 10101L 28/1. TDS 00205L 552. !l0l) 08201L 10·9 COD 0830lL 135·7 ODOr.. 02001L 1- TR 10471L 56!. 
TRF 10571 L 423. IIFR 1 OliOI L 125. 
ilFRF 105031. 96. SlJRFACTANTS lO701L 0.95 
f,r'~i{O:; l.t:.. 07555L 1.8h PHOSPHATE T IS l107L 0.60 :llTP.(;GE:! "iK 07003L 2.83 1.o.c. OGoolL 50. Cl\na0:: T 06000L 105. T .I.O.C. 05051L 55. Qil E, Gf:~';SE 06521L 17·5 PHEllOlS 06532l 0.012 CYr,~i I,;:: 0660lL 0.01'" SULFIDE 16101L 0.02'" l'~E itC u ~:.'t 80083l a.oooP COBALT 273021. 0.002 COPPEr: 293051. 0.00 11 II I CI(EL 28302L 0.005 C{\~)l\i! ~:: 11830/.1. 0.001'" CIIROi\llJH 7.1!30 IIL O.OOP LE,\(j 82302L 0.005 ZINC 30305L 0.023 

~, 1;!l.)IU'-i~:) CO;;CUIIW\TIO;r USS Tfll\ll. CO:1DUCTIVITY [\F.I'OI\'IEll III UilHOS. 'ftJ!:nIIlITY 11! 
.ITU, ,',1 I:: Pi! t·:II'IS. ALL IIETf". I'f,p.r,tlElUtS EXPI!r:SSEIl AS 'fOTM.S. I\LKAI.III lTV A!II) 
Wd(!);IC;-' D:i';'.[S~[D AS Cf,l.CI tl1.\ CI\I\BOIl/\TE. 

II IT 1\-\"-:: : i! IT I: ilL I- If lTi\flTE, Nil> Al\1·l0:11 II [XPiu:ssro AS II. 
IDS - TOl~L DISSOI.VED SOLIDS 
1:02 111;,:1 I:: 

crrrn FI Ell •••• ."-!!!:.e ........ ; ... rOR :-:03 :: l!fT:'.:'.TE 

\/. E. I~OI\TSCII. ItEI\[J 
(>OLurr lOll COlrn:OL LA(;O!\I\TO!W 

~ 



___ SU1~Fi\Cr. \lI\'('L:R: 

C£F,E'C?:,l n. P. tJ ./lOOHL (36001L) 

;':.l'.iLL CCn,l/lOO,·iL (36011L) 

"Il~'J.·1\ 'LS 

IE: p.y Ll ,IU;'! 

5"/ 'i';::: T,!.'.JlU U:'l 
Sf) n()L'£:~Dr:t'irJ:"'t 

59 r,!J;:'lr1>lu~1 

11'/ l,T'i:',!lll:'! 
na S'I'[ZO\;'nlFl 

n~) 'j'ii~LLl iJ:'\ 

STlu'mAPJ) PL,\'fE COiJi':T/ti!', (36900,.) , 
'.i'Et,ll.'ERl1.TURE 0c (020(,1);') 

j LOU,T! 0:1: ATIlABi\SCA RI VER EFFLUEtlT IIlTERFlICE 

if,:; Wl. 61116 DATE RECIO IV 7 / 76 DATE COilPI.ETEIl 11 / 8i 76 
\'/\!tl\;\',TL 1\ CODE HG/1. PARN,IETER CODE HG!L 

I'll 103011. 8.0 cormun I Vi TV 0201111. 910. 
ltd,CllI:', 2010SL 53, W\GtlES I UN 1210~L ]/1.7 

~()llllH\ 111 021. 1114. POT ASS I UI'I 19101'1. 11.9 
11(0;\ 7(,302L 2.1 N02 + tlO3 071 051. 1. 11 

IIlll:ll, (l7205L 0. 11 CIIl.Oi\! DE 17203l 7. 
~lill ;\1 i 16306L 57· n,UO!:1 DE 091071. 1./18 
III CAi:::O:lfdT 06~01L 1130. IIAIWtlESS T 1060 l iL 192. 
Ill, \~fIl H! I'IY T HHOIL 353. IDS 00205!. 110. 

1:0D OB701L 13.6 COD 083011. 275.0 
ODOil 02001L 1. TR 10ll71L 670. 

TRf 105711. 535. IlFR 10l,Oll 66. 
!If p.r 10503L 56. SURF/ICT ANTS 10,01L 0.81 
f~r·\j-~D;'l t}\ 0755~)L 

2.117 PHOSPilATE T 151,o7L 0.50 
·Nll;{(}Gf.::l TK 070031. 3.30 T.O.C. O('OOlL 60. 

Cfdti:Oi'l T OGOOOL 129· T.I.O.C. 06051L 69. 

OIL (. Gf:r./\SE. 065211. 13., 
" l'HOWLS 06532l 0.010 

CYi\;,lllE oC,('OIL 0.,' : SULFIDE 16101L 0.02;: 

li!.':CU;')' 80003!. O.OOOP CO[I!,I.T 21302L 0.002 
CG:>PL I~ 2930~l 0.006 tHcn!. 2f;3(l7.L o.OOG 
C!\.t\'··ll u:t liH302L O.OOP Cl1l,Otli U .. I ;>.113011L 0.001'" 
tEl,:) 82301'1. 0.003;' z !tIC 3030:;L 0.015 

" lill>IC,\ITS C:)i'CF.im\flTIO~1 Ll:SS Tll"il. COtllllJCTIVlTY \\U'OIUTil III u:nos. TUltlll[llTY I:: 
JTU, !'ii II! i'll lI:!l'rs. Al.1. I\LTi\L l'/d\N-i:.::-lTi\', !y'pr.rS~>I:D liS TOTALS. I'.U:AI.IIIITY AND 
!1;\!\;l;!,~,', U:i'I:L:;SI:\I lI<;, ClIl,LlUi\ CM:I:(J;!,\TC. 

r,lli;I'll', tllfl:ITE ,I 1!ITI:tdT, MltJ NlrIOtllf, rXl'lu:s~r[) liS II. 
'Iii:' "1:)1·,\1 IlISS0l.VLIl SOl.IDS 

i j 1 ! ,'.1 'II. 
I; i i !:;.I I: 

/~/~ ,.-) 

([1 '"1'11'11'( ',/7:;,,4:'..,./ , • , , • ,J •••••••• ' ••• '" •••••••••• ' ••• 10(. 
\1. [. 1~{)lnSCI\. III' An 
\'OlI.U II Oil COIHI:OI. U\(;OI'.AlOl:V 

~ 



'. "i') U .. '!'> i/ 
• ;,:0. .,,, 

~nu,::"J.::::: ][, .. ---~.~.- .~- ... ---. 

2 1,:1 
~l C(;~.; ~)'.:~:'l' . 
I, C~""'i f..:"!,t;:.: 

StlltF'i\Cj·: Hl\'1'CR: 

~:!!.I:_!,l:~l~~ 

.L~_ 10 l!Oll 

.!:./ __ ~l Ofi:.n 
~.n 'J'r, 

_____ SEOl\GI::: 

llO'l--ItO:J'i' J 1, l'; 

. ..I~ U:> ~·.C. (,4 lIltl':/\ 

._i'::::-. n '1'.1.0.C. 6!.". !·:!·~~:Ci\!·~l\i\r:S 

____ .. ___ ]lOClR 

!:!!:t~\~~ 

"t: ',i'ItJ 
._!:.. Io f

) (;f,n:\IU,·l 
._t/. !;O Cl!!:(.:·! L\l~! 

~) 1:\(,'. :~d WI 
Ntl/J~~n !~::'r;; 

D(}Tll,i"';1) 

(,(, NHIJI;!; .. _':".' ~l J.':i\ll 
6 ~;o:)~ (;:1 

-"~- 7 IJ:)T;;D~;IU:'~ 

. ..tr_ B J H~"~: 

._'.:::- :I:. m'l! 
J~ ;>G r<,,'f/.c' 
--..:.,. 27 'J'lJ}~iIIDT'l'Y 

(:0 i' LUO: (':'iCr·: Ttl 
0' __ H~ U· P~).1 H3 Ciltl'l!{ 'W;'; 

Hu N03·-N, I!OrH.y- 4:< f·:'·;I~.clJlW 

f< 9 !;n.1.C\ /./ :W ~;lli~I"!\C'r/\N'J's 
110~1-:{Cu,,:HE'; I-1r~'rl\LS 

_~ 10 (t':02"'~;O:~)-N...:-~ 33 '.1' C. J. -,.---- ._'--._-
,/ 11 !lI'!?I'!.;: .. l! 38 Cr'16 19 DO * '2:/ ;>'NTH10~Y 
~y 12 C::iLO:'<lD:';; ~= 71/72/73 COLOR -L~ 20 0 [, G 1;0 ARSENIC 
if 13 suu:~;:.n ~ 29 Pi{E~jOLS * III SE!.2:NIU;·1 
.k:.... 11 PLDO?']:!}::: ~,\L 2 34 CHLO~ A '" 43 BORO::l 

v 15 C.!\.?-30xA'i',B i/ 17 COD ~ 35 CYANIDS V 1\4 C03AL'£ 
V 16 :SIC;;"'''30~Nm V 28 NHrN ~ 36 sm.nm·: _~45 CO??ER 

~ 31 I'1l0SPi:I1\.TE T 37 SUD'UR T 'l6 !·L,\NGP.NESE 

-.J2'32 TkN v 60 HYD?CCARBmIS ...JL!47 NICKEL 
* B4 O-POI; 61 PES?ICIDES 

.. J/!)~ Y.U;C 

'" !>3 )11::Hvr,l,nlt! 

5'1 !;:~ J}/J·:tt -*'- f'f-;>.> VANf,DHI;·j 
... 56 Hi\,UUN 

'" 57 'J',::LLuwrW·l 
58 1·!OL'i3D=;N·.i~1 

--;;- 59 '~~i·tINU~l 

'" 87 I.l'.rHltJ:-t 

* 83 S'.rRO);nm·l 

'* 89 'i';!...~LLIU~·l 

'* 90 TLlNG5'i'EN 

. V 62 PCB's . * - Ti::STS NOT l:UN AT I'RESENT 

O'i'E:::?S: ____ -:-. _. _____________________ . 

C!)I.!FC.:t.~ l·!. P .l~ ./100:·lL (36001I.) STANDAHD PI,Nj',; COtJi.:T/l!T, 

)H.?U.E. co:.r/lom·II. (360111.) 'l';::;1·1PEI~,\TUP-E 

J CHEI·\. /,W\L YS I S REPORT 

lOCATION A-rIl'lilASCf, P.I VER DOHl·15TREI\r\ 

1./\8 iD. (,927 [lATE I;EC I [) 29 I 7 I 76 DATE 

i','I!\l\.'·iETE R 

p11 
t,I\LC I U;·\ 
$ODJUN 
I ROll 
IlITRlTE 
SULF;,TE 
I> I Ci\~BO;!;\TE 
J\U(;".U illTY T 
BOD 
Oiler: 
HtF 
IlFRr' 
b:·H·\Q~!IA 

lllT,\I);;E;l T!~ 

CfIP,G'):i T 
OIL ,. GRU\S;: 
CYJ\i: i Dr: 
r:E[!C:jH'{ 
COPP[p\ 
C/,:)::1 U;·\ 
t[l,t) 

CODE 

103011. 
2010Sl. 
11102L 
26301l 
07205l 
16306L 
06201l 
10101L 
08201l 
02001l 
10571L 
10503L 
075551. 
07003L 
OGOOOl 
06521l 
06601L 
BOOO3l. 
2930~iL 
IIH302L 
82307.L 

HG/l 

7.8 
13. 
31. 
2.8 
O.P 

27. 
177. 
11;5. 

2.8 
l. 

152. 
32. 
0.55 
0.62 

II] . 
2.2 
0.01'" 
0.000\0': 
O.OOG 
0.001 
0.006 

PAI<AHETt:R 

CorlDUCT I V I TY 
ItAGtlES ILH·\ 
l'OTA5S I UI·\ 
H02 + 1!O3 
CHLORI DE 
FLUORIDE 
HARDNESS T 
TOS 
COO 
TR 
IlFR 
SUP.FACTANTS 
PHOSPIlATE T 
1.O.C. 
T: I.O.C. 
PI!EtlOLS 
SULri DE 
COBALT 
tlICI~EL 
ClIIW:\1 UI-I 
zinc 

°c 

COIWITTED 11 

CODE 

O~bl,IL 
121021. 
19102L 
07105L 
11203L 
09107L 
·,06011!. 
002051. 
08;301L 
1011]1 L 
10

'
101L 

1070lL 
151;OYL 
06001l 
060511. 
C6532L 
1610lL 
17302L 
2830?L 
21130 1lL 
303051. 

(36900r.) 

(020611') 

I 8 I 76 

I\GIL 

311) • 
13.1 
1.6 
0.1'" 
L 
0.O5~' 

86. 
263. 
62.7 

236. 
llb. 
0.28 

. 0. 112 

2/. 
20. 
0.005 
0.02'~ 

O.OO? 
0.001\ 
0.002 
0.016 

.'. I:lD I C;·.ES CO:·!(.£ lIT grIT! on I.LSS TIWI. C01:nuCT I v ITY 1~L1)Olnr:[) ; iI unllOS. 1U::[: I {) Ill' 11: 
JllJ, I'i( Ii! :'i1 t,~: I TS. AU 111:TAL !'J\I~fI!H:n: r~s U:f'i',tSSFD 1\5 TOTfII.S. fIl.l:fIL /I: ITY A!W 
I!!\r\r~;i:: 55 [Xf'REs;:.riJ 'IS UII.C I Uil C!1!\!lOjlATE. 

!lITItX: ~. i!!TI~!T[ .j. IlIll:l\TF., J\tl{) N:I'\oillfl [Xf>r:ESSED lIS II. 
lDS .- TOTa OISSOI VEll SOLIDS 
;;n 1:I'i'!UTE 
liJ 3 " illT ,:;;n-: ,- /1;. ,fa '. 

CERT n 11:0 •••••• .I. .................. 1 OR 
H.E. I~()RTSCII, IIEAn 
I'OLLUT! 011 COiH!:OL LI\BOPHrOIt'{ 

----

-l-



...... ,I.d .:.y .. '( ... ) ~- ::"':'::":'=:'.~:.~';::':::.::..::.;---..:.::."".:.:::: ..• 

(' J \ .. / . ~(,U(). ,.· .. '·ll··".C' .• 'JI. -, j\.l •• , , .... .;.Jo ·,i.'O: 

/. ,1 . '\. ./ ...... 
.:~H):l: .. :. (e: .. i <~.OI'"<2.L!..,C .. C."L-..!2v'...l(~L.... ... : ...... (L"C.Z1 .. h:; .. 1) L.J..(i..:s.'!.,J..c"!_._.:........_ ... __ ... _ ...... ~ __ . ___ ... _._ .. _._. 

~ .. ,"' .. -.~ ,"'. JO 11lli· t' .f. Il~'l'" c'1\I-"'1 "0' /\ [7 '-:)/ /.--;(, 'l'r"r-:' L 1/. 9 L'" •.•. :. ! .. ..:.-.,J _." •. __ •• ../. (_d'_:::.2.:~::"J.._ I J • ..., .1. ,_.. ._ :.~.) • .f_'...;,_IJ __ . ..L-:;". •• \J. . . __ ._. ?_ 1'.·.... __ -L~:_._ _ ___ ..... ___ .. 
, .I ,I 

...... ,., ... ,.,..... 1.'1 (j'.,. (;'1 «"flr: t~·)1 ('I'~U' ,-, ('0"'1)0")')"," II()'J[' ... _._.~L.._ ... _. __ . ____ .______ .. 1 .. ___ . ___ ••• .\ - '" .,.... ., \1\ ... _~:::. __ •• ·.1 0'. '" 0 ______ •• _ ... ____ • • \ 

. _____ ._ .. t;::\"lt\':;i.;: 

(;!:t'::!(;\1., 1 (:il ;~:30~1 IlO'!"HCU'l'l~:I~ .. -.-.~ -.-- -~.- _~_ .... __ •• _ ._ .. , ••• w •• _ 

/" 7. r.:! 1/ HI IlOD 
"-;-/ :~ 1 Cl!i();{ 

=~;;. 23 '.i·i: 

._~~ 39 ',i.'.o.C. .,. (.:t 1IT.!J::!lYllI.::!; ~ 1,/1 'j>l.Il 

-( .. :! <.:0":-".:::'1'. 
" C,\i.:::..i'··; 

....1-:'. '/(, 'J'.C:. ~. (,01 lJf!i-:1I v ;;9 (;1\\);·\1.11:·1 

--~ 
._\~'/7 'J.·.1..0.C:. "6!; r;:.:!:Ci\r'J·I\N~; .. ~ ~)O CII'.~(":-In:N 

.;- :; ~·=-'(::.?;51ti.\i 

6 5C:J:'{j~j 

...J~ 2t. 
,/ 2~j 

'fF.F 
!;fR 

1.ilJ'1'1([i:;-;'l'S " (,(j J\t·1UlI.::S _~_ ~J. J.!::"!.J 
(17)~.;"-IC-v(!1) no r·WOiU~SCET.ll .......lL.!;? ZH:C _..L 

.I 7 })O;:';-'S':; I iJ:-i _...L 2G 
. 27 

t!t'Hr' 

'l'U)U,IDI'l'Y 
__ 85 0-1'0" __ 83 cm.o:utm "" 53 B!mn.I.Ult-l 
__ 8& N03-N I NOrH • 7 ~2 ~':El~CUR'i 51; .. SIL'li:R ---:; 

;, 9 SE,IC):' 1/30 SUf:FACTANTS ~ 55 VANAlJ.W;1 
.....:L)O (!:02,,"::03)-}< = 33 T & L !;O:i-~OJ'!'Hr; NETALS ~ 56 l3AHlU~·t 

v ).1 ~iIJ:?I".':~-l: 38 Cr -l 6 19 DO 
V 12 C:;:'0:<.1 D::: .. - 71/72/73 COLOR. -;7 20 0 f. G 

.. y..: 13 S:';!.? .. Y;" -- Gt:'" 'P;,\L 7. L./29 P'I!-.:NOI..5 

1< 22 f.NTIHONY 
~ 40 f,},Sml1C 
* 1;1 S1;r";:;;:<1U:-\ 

* 43 BOr:O:-l .. ~ 11: ?,jL<):~::'il::; ..c.:.::!.E:....::. __ . 31) C!lLO:l 1\ 

V 17 con 1/ 35 CYi\~jID=: V 1)4 C031\Vl' 
--:;; 16 :EG,",':":CJ~i:\'.:E v 20 N1l3"!1 ....(36 SUI.~·Il)::: V 115 Cm';'El{ 
--- -;;- 31 PlJOSl'iWl'E T ,37 SllI~'U;: 'r 116 :·lllNGANES=; 

_ Y 32 'J'kN 7" 60 JiY!J:'l.CCA!'J30NS ....tL 1;7 laCKEL 

~C 

+. 

+. 

* 
* 
." 

57 'l'f:LLUinm·! 
5" _ <> 1·\OLY:~! .. CNrji·\ 

:>9 i\WNI.~~O~l 

U7 J,ITHIU:'[ 
H3 S'I'RO~~'i'I un 
39 'J-:'H~I,L IlJa 
90 'l'(JNG5''::·EN 

~ B4 0-1'(1) -.L (,1 PES'J.'ICIDES 
.-_T_ 62 PCB' s * - TLS'l'S NOT HUN AT PHESENT 

.-----.. --.~.--------.........;'---
( 360011.) 

(360111,) 

.\ cm.H. Ml/\LYSIS REPorrr 

LOCf":T lOti IIHIIlf}IISCI\ RIVER DOWISTREl.f.1 

S'.i'ANDAl:D rr..iI'rE COUiU/Hr~ 

TEi·!PEI0"\'1·URE 0c 

(36900L) 

~0206H') 

lllB 1:0. 721;G 66 /10 OIlTE REC'O 22 I 71 76 MTE COiWI..ETED III 8 I 76 

PJ\Rl,I-IETER CODE I-IG/I. P/IRII/IETER CODE HG/I.. 

pH 103011.. 7.8 CONDUCT I V ITY 020l!11.. 295. 
C,I\l. C 1l1l-1 201031.. 13. HAGNESIUH 121021.. 1/~. 7 
$ODIU;'\ 111021.. 18. POTIISS I U11 191021.. 1.3 
11:0:: 263021. 5.7 N02 + 1103 071051.. O.P 
11 ITfU TE 07205l O. F' CtllORI DE 172031. l. ,', 
suuxrr. 16306l 28. FLUORI DE 09107L 0.21 
Ii! CfIf:SO;·!;\TE· 062011.. 156. HMDNESS T 1060'11.. 92. 
ALl0\L I1II TY "j" 101011.. 128. TDS 002051.. 232. 
BOD 03201L .3.0 COO 083011.. 66.0 
ODO? 020011. J . TR 10/)711. IJ22. 
TltF 105711. 323· llFR lCllolL 276. 

IlFRF 10503L 226. SUftFIICTAtlTS 10,011.. 0.16 
lI1-:j·:O:111I 075~5!.. 0.33 PHOSPllATE T 1 ~liO/l.. 0./8 
iliTit:.H;f·;,! TI~ 0/0031.. 0.95 1.0.C. 0(.0011. 23. 
CAR~~(Ji! OJ 0(,0001. 38. T.1.0.c. (J(,O~lL 1 c' J' 

OiL (. Cl~i''/\SE (j(»):~ I!.. 1.6 PIiDIOl.S 0(,5321.. O.O(l"! 
CY/,il I [l:: O('GOIL O.OI~' SUl..!"IIlE lG)OI1. 0.02'" 

":!-~;'.C t;;:.Y 80003!.. 0.000);': COBALT /.130/.1. O.COlf 

COPr'c!\ :>9305L 0.007 IJlCI~EI.. ~8302l 0.008 

r.r.:J!iIUil 1l830n 0.001 ClIR011IU:·j 2Ido /!!. O.oos 
LEM 87.302L 0.010 ZHlC 303051. 0.030 

., 1i!i)Ic.::rF~; COi!C[t~TRf\TI()iI LESS TIlAtl. COl!DllCTIVITY ItEI'OI\TEO HI Ui\l!OS. TUr~nlllnY III 

.lTtI. I'it !:I I'll U;l:TS. IILL I:ETflL l'Jl.ftl\IIEHI;S [XI'P.[SSEll liS .... OTfIf_S. AU(i\I.I11ITY MID 
W\;:;):j~: ;-;:, Ol'l([SS':O lIS CI\LC! lIil Cf\i\BOill\Tl. 

:!liTt.H. IiIH.iTt -I- tlnl~!\T[) NW fI/\:m:IIA EXPf:rSSEO "5 11. 
TDS .. TI) if·.!. III 5501.\'1'.0 SOLi DS 
:;:ll:: I "Ii: IT I: 
f~C'3 jj J ll~i':1 L CU' I' 11'11' 0 (.'~!;~/ . ./J . 

• , ..... :.' •• 1.:(' .. ~ ........... lOR 
\1. [. mHTSCII, IIU'.I) 
I'OU.ll"l IOil COin I~()!. IlIl;r)f:,\TDl:'( 



Fl.O:';: ___ . ____ ._ .. {;!\!. (\\71CH') (.!v\B: ____ ._ .•. _ •. _ .. h(JUI~ 

•• -, .. -. C0:2/10C,:'iL 

-'·!r'·::lEI'1. Ml';l YS I S 

(3601lL) 

RE.PORT 

!a:D'f.,·lI·:Ll'J' : 

STANDAl"tD Pi.?\TE COUN'.I'/Hr. (36900L) 

TEHPElt.I.'i'URE (020611") 

tOU,T Ie;: : fiTW\BASC.l\ RIVE(\ DO\'/!IST ReNI !"ROil EFFLUENT 

DATE 

CODE 

10301L 
2010,5L 
11102L 
26302L 
01l0;;L 
16306L 
OG20lL 
1010lL 
0820!L 
02001L 
10571L 
105031. 
075551. 
01003!. 
060001. 
06~;JllL 
OL)('O I L 
80003[ 
2930;;[ 
118)O21 
8;> 30JI L 

!tEC'D )11/ 7 I 76 MH COHPLlTEIJ 11 . I :3 I 76 

f'/;RI\:ETEI: 

pH 
CALC I U:·\ 
SODlt1:·\ 
IRO;'! 
!~ITRITE 
SUlF!\TE 
B! Cr,R3Cl!!r\TE 
nl(p"L 111 I TY :r 
500 
003R 
TRF 
llFf:F 

iJlTRGGE:i! Ti~ 

CM\f,O:: T 
OIL (~ G[\[f,S<: 

(:Y il: II [i:: 
r;r:;:c!j ;:', 
COi)1';:;: 

,·\G/l 

7.9 
20. 
5. 
0.6 
O. 1~' 

32. 
116. 
95. 

1.0 
1. 

4G. 
23. 
0.01 
0.511 

32. 
3.3 
O.OF: 
0.0001"; 
0.0011 
0.001·': 
0.0011 

PARAMETER 

COHDUCTIVITY 
Ht\GNES I Ul-\ 
POTASSIUH 
IW2 + N03 
CHLORIDE 
FLUORIDE 
HARDNESS T 
TDS 
COD 
TR 
IlFR 
SURF/ICTI\NTS 
PHOSPIIATE T 
T.O.C. 
T .I.O.C. 
PllEtlOLS 
SULFIDr: 
COlllI!.T 
II! C I~EL 
CIiROl-lIUII 
lltiC 

CODE rlG/L 

020 /11 L 250. 
lll02l 10.6 
19102l 0.8 
071051. o. l'~ 
112031. 1 • ,~ 
09107L O.IJI 
lo60l1l 93. 
002051. 185. 
083011. 21.8 
10~71l 176. 
10110lL 33. 
1070lL 0.06 
lS I:07l 0.17 
060011. 21-
06051L II. 
06532L 0.001, 
161011. 0.02'" 
ln021. 0.001": 
28302L 0.00

'
1 

21($0111. 0.001;' 
3030;';1. 0.005 

;: 11:0 I U,j ,: s cor!C HIT I:r.n Oil U:S:' TlI!lll. CONDun 1\'1 TV I:LPORTUl W Uil!lOS. TlJiW ([) ITY W 
.ITU, I':! Iii f'illl:lITS, ALL /lUld. I'td:t,lI;:n:r:s FXPi:ESSED {IS TOTI\LS. I\U~l\LlrlIH 1\110 
lif\!:U:i::~.S !:1.f'itcSS[{l liS CI\LC! Ui·! CI'.I:nCi!AT[. 

1!!T!\:\Tf. ;i\Tftl n '1- I!lT!\f\T[. {1i{D 

TDS - "lViI.!. (J I ~ SOL VEl) SOLlIlS 
fl02 III nlTE 
1:(13 " ::IT:::"'jE 

/;;!} I //":.J 
C[nT I! Il() •...••.• :" ..• · .. r ........ ' ... ro~ 
\/. 1:, I~O!rrsr.lI. IIEl\n 
1'0 I. LOT 10il COil mol. Ud;OI:,YI01\Y 

'., 



S'frCKLEDhC!C BIOASSAY Dl\TA 

Di}:e Filter Drai.l:S~ 

Initial Eli rrcmper ature 100% HOl=~~d.i Ll. 
aft:er 96 hours 

,July 12tll 8.20 21.5 -I- .08 2.67 hOlles - Length: 4.0'1 + 0.24 
l'le:i..ght: • 5~i ... 0.23 

July 20th 6.80 20.8 -I- 0.07 3.07 houn; 
Length; 4.09 +- .35 .. -

~ \'Ieight: ... :19 -I- .06 

July 26th 7.15 20.8 -I- 0.07 3.75 hours 
Length: 4 ... 09 + .35 -vJeight: ~59 -I- .06 

'.-~ 

Up~~tream Sareple 

July 12th 7.9 21.5 -I- .08 0 
Leng·th: 4.04 -I- 0.24 -Weigh'!: : .55 -I- 0.23 

July 30th 6.90 20.8 -I- 0.07 0 
Length: 11. ()~;' + .35 --\'!eight: .59 -I- .. 06 --

Do';l;1stream Sample 

July 12th 8.0 21.5 -I- .08 0 - Length: 4.04 + 0.24 -rJeight: .55 + 0.23 

July 26th 6.80 20.8 + 0.07 0 
Length: 4.09 -I- .35 -Weight: ,. " • _l .... + .06 

Interface -----
July 12th 7.8 21.5 -I- 0.08 30 $'.; 

Length:. 4.0~ ... o . 2 i.: 
Weight: .55 -I- 0.23 

July 26th 6.80 20.8 -I- 0.07 10% 
r.ength: 4.09 + .35 -tveightt • ~;C) + 0.06 

Control -
July 12th 6.90 21.5 -I- 0.08 0 

Length: 11.011 -~ 0.24-
\'Joight: .55 + 0.23 

July 26th 8.20 20.8 -I- 0.07 0 
J..cngth: 11.0<1 :, 0.24 
T."f.-': __ \~ 1-_ r:n . r. ,,~ 
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[flvironrnenl,ll 
Protection 

[nvlronncrncnt 
C"nada 

Plciection de 
ITllvlronnemcIl1 
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EdnlOll t IlIl) .. \ II 'l' i t .1 

T:ir. '~ll'\ 

~1r. \·i.H. Lnkc, Biologist 
Water Quality Co~trol 
Department 'of the Environment 
Province of Albe~ta 
11237 - 120th St~eet 
Edmonton, Alberta 
re: Great E~anC}c~C}n Oil. _?ands Bioassays: 

Dear Mr. Lake: 

l\uf,lIst (>\ h, I (l/£> 

Enclosed ple:se find the results of the three sets of J.toassay 

samples that we conducted for you. Each of the S(~ts \.;rcn~ Lrl~ated as 

" prof;ecution bioassays" and weTe kept under 10c:k <lnd key ::)1: <111 Lilllcs. 

The results [,how that the "Dike Filter Draina[;e" \'!<lS acute!ly 

letha) to rainbov.7 trout. In all six of the samples run (A "-mel n of 

N-·02-001> 002 $ and 003) the Le
SO 

for 96 hours v188 less t.11'1lt 20% ef-

fluent concentration by volume and graphically was determined to be 

less than 10% effluent concentration by volume. These 'l~csulLS \\Tel:e 

comparable to toe sample that we bioassayed t\,10 yean; ago from the 

same site. Untl1 a detailed chemical analysis is given to us" a 

more specific c::nalysis of. the toxicity is;.lllpossihle. T1Ii5 chem:ica} 

analYRis would b~ appreciated. 

For the Athabasca River samples, the upstream \vater \'}ClS not 

acutely lethal.to rainbow trout at 100% concentration> Ole inter

face water was acutely lethal to rainbow trout at ]00% concentration, 

anel t.he om1l1stream water \.;ras not acutely lethal to rainbo\-} trout elL 

100% concentraU.on. The upstream water sample (number N-O?--003 'Et) 

had one mortality at 84 hours but no mortality for the next lOB hours 
:..,(',-r f-

(the river sampJes for number 003 was run for 192 hours). The dO\\1Il-

stream water sample (number N-02-00~('Dt) had one morta]jty at 96 

hours, The do,vnstream sample (N-02-003 I D I) had no mortality for the 

first 96 hours but in the next 96 hours, two fish died. Sample N-02 

-001 I e I (the j.nterface ,.;rater) had 100% mortality in the 100% concen

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

.... /2 
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August 6th, 1976 

in 96 hours at ]00% concentration and the third interface sample 

(N··02-003 'a') had 100% mortality in 84 hours at 100i:: concentration. 

The chemical analysis for these samples would also be appreciated 

for a more thorough toxicity evaluation. 

For your information tolerance tests were conducted ,<lith Sodium 

Lauryl Sulphate simultaneously with the three sets of bioassay samples 

submitted. Tl:ese results are also enclosed. 

Other information that would be appreciated is the field analysis 

(if taken) anel also a description of the interface sampling location 

ego \vhether it was well mixed or not. 

1n conclusions the samples from the "Dike Filter Drainage" \\Jere 

acutely lethal to rainhow trout with Le
SO 

values fo~ 96 hours ranging 

from 3.45% to 9.4% effluent concentration hy volume. The interface 
f 

samples submitt.ed were also acutely lethal to rainbO\v trout. The up_· 

stream <lnd downs!:ream river samples were not acutely lethal to rai.n

bow trout. 

If any further information or clssistance is required, please ad-

vise. 

Yours sincerely" 

.~-VZ:-i~ 
B.T. Thackeray, Biologist 

C.c. J. Harsh 
G. Hebster 
R. Nixon 

Enclosures 
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QTO"S~AY tJ.. . .~. ..", I DATA SHEET 1& 

r COMPANY II TYPE 'O'F 'TEST Ii TEST NUJ>1BER~ 
I 'I I h' i s h.e r Sci e n t i fie t! 24 hr. S tat i c II P -0 2 - 025 . : 

• I ," 

" SOURCE 'J' 

Fisher Scientific 

PLANT TREATMENT 
----

.... 

STATUS OF PLANT 
---...... 

SAMPLED BY 
----

I ,ORIGINAL FI~LD ANALYSIS 

Temp (oC) -----

D.O. (mg/1 ) ----
.... - .. ' 

pH . -----
! Cond (umhos) 

. 
----

I ,. 
I I NH3 (mg/1) ----
I-

RO~ARKS: .. 

; 

MATERIAL iESTED 'I DATE SMI;PLED II 
'" II . 

Sodium Lauryl Sulfate . ; II I. ----
:! 

AMOUNT OF EFFLUENT RECEIVED 
I . 

DATE RECEIVED 

. I -- ..... ~ II ----
II DILUTIONS ppm '/ DATE TEST TIME 
reo n t'r 01 , 2, 3, 4, 5, 6 /1 14 / 7 / 1 97 6 0900 

" 

" TEST ORGANISM LOCATIONil SEND RESULTS TO: 
II 

S. gairdneri RF-376 )1 Laboratory 

H 
• 

ORIGINAL LAB ANALYSIS TEST RACK 
i 

I Temp (oC) 14.0 I 2 - 2 

D.O. (mg /1 ) 10.2 /I • 
pH 7 • 61 

; OBSERVER .. 
. . 

I 
Cond (umhos) 155 ~A' d~ - -/(p ~- r 

/1 NH3 (mg/1) 1/ ---- Ii 

fJr~ 1<'1\ ~ r:; f.f.'7 ::.1 ~ f~ r.\ ~ ~~_oo\ m.'" f'~ !:ll! 
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I I I I DISSOLVED 
! 

'" ? I OXYGEN (mg/l) Or:"" I b '1 0 4 I 9 I )I () -1- I ~ ; ,) ~. -j I I 10.2. 1 
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I 

I pH 

! t , • -f • i y.; .. ' 0 ? "~I, -::; 11' 'f J)' / . f ~";I -I {J '1 ' 7, b + I r, 6 I 1,13 ~ 0.;1..0 I. , - ,__ I _. ,I # _ ' 

! ! 

I CONDUCTIVITY. (umhos) 
! . 

16D'! I : I bO i I \b2.!. + ,/b2.:" y.. IS 5" I ISS- , 
! I, , i 

A :,~ :~ 0 N I A (m 9 / 1 ) I I . I ·TOTAL 
0-

i FISH LENGTH (em) 
i . , 

'1·9!. , 1. h', -:: O,r- o f g " 1- 0 b -1 'I + 0 3 . ? 0 l' u ") i 7,S ! o.S .2- I.e; I b' __ '., J __ I , _ ,:..::" 

I i' ~ , I FISH WEIGHT (gm) 1-/.5 .! I,'~' blO :!. i!..b 6.1 ± '.2- £. D i (),5" b.t 1- 0,,1-: 5,)./.t 2.0 5.5 t 
I 

1,3 ,. b . : 
I . ~ I S l' , I LOADING DENSITY (l/gm) I ' g /·3 '.3 ! . -, 

I 

NUMBER FISH/DILUTION ,S S ,- i s 5" i S"' :;) J • 
I 

I 
. I . 

NUMBER .DILUTIONS/CONC , I \ 
. 

I ! I 1 

" 
I 

I 
" ! 

VOLUME OF DILUTIONS (1 ) ~ 0 +0 '-/0 L/- o· 4-D ! L/o i 

LT50 (Hr) / i~- //> '--pn ~ ':/,7 I .. ~ 1'~ 
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.: .. ;.:::::::: :: :: ::: ;;1 ..... . r.=.. : .. :.;:;: " . 
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I , , 
~ , '" iii .... __ ""'lbl!ll_ 0_ 
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~NV!RG~~E\~AL PROTECTION SERV!CE 

N'ORT"Jr\:'ST r")~GTor; BIOA<:SAv i A~OD '.-, ORY • I M il _ :\ 10..0 .. I~ ..,;, • ..... L" ;, K ~ 

::- nMO~ITON ilL P ::"RTA .... i.JII." , '~~_I .. 

Qior~<:AY oJ'" I ....... ~.., DATA SHEET I. 

COIl: P .n. N Y ------ II T Y P E 0 F T EST ------------ --------~-!l-TES-T-NlJ ~i BER ---
I 

C~2a: Canadian Oil Sands : 96 hour Static 
1. 

!~ ~-02-00 1 ! B! 
Ii 

SOURCE ~------------~-Ilil-I ;'lATERIAL TESTED I! DATE SAMPLED 
: II 

Dike Filter Drainage 1'1 Dike Filter Drainage (Replicate) Ii 12/7/76 

~ 

1 " I,. .t-' -----------t :1 ,I 

P LAN T T REA n~ E N Til At~ 0 U N T 0 F E F FLU E NT R ~ C :: I V : 0 liD ATE R E eEl V E D 
Tailings Pond If 100 Gallons II 1317/76 

STATUS OF PLANT DILUTIONS (%)--- ----. ji DATE TEST TIME I' 
'I 

Operational II 100,80,60,40,20,control I) 15/7/76 0900 i 

L 0 CAT ION II SEN D RES U L T S TO: . 

RF-376 A W.H. Lake 

SAirlPLEO BY I' TEST ORGAN ISM 

DOE Alberta _II Sarma gairdneri 

ORIGINAL FIELD ANALYSIS r ORIGINAL LA8 ANALYSIS (100%) II TEST RACK 

Temp (oC) Temp (oC) 17.0 !I 
I - . " 

D.O. (mg/1) D.O. (mg/l) 3.3 I 3 - 3 

pH pH 8.08 0 B S E RV E R 
W. Neufeld A. Beckett 

Cond (umhos) 00 Cond (umhos) llSa .-LJ 
N"3 (mg/1) ,It NH3 (",g/1) la-0 ./ 
R E t·l ARK S : - z --

,,:,>- --<-. • 
..",) r-: 'i" ~ ,- . -l .. ~:t~ r)1~· .. ,~:1~·'·;'··:lr.:;.~ .. -... ~ J ~l~" "I·, '" ,'," ."~'" " '_l .r.

l
(., l.' I" :1fi .. h I,' t·';' ,.j .-', .' 'J !._,-::.,-:r. 

',..' ~ ~ .. t .~, .~.~ 'J'"l ~ .... ;, I'n I I '~ .. ~ ~": '., .':,.' :y' ; '.\ ~ 
•..•..••. \,',j./ •.• )! "':"~":'_''1:.,~ •. ", '"!r\J'!J 
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-, 

"'e , L f'XAlII 2 a ' '" 

I CC!~CENTRi\TIONS~ ( MEAN & STANDA?.J DEYI~TIO~) 

PAR A MET E R S CON T R 0 L l' 2 0 . ~ 0 b 0 .c;? 0 1 0 c 

. __ I. - _ -,-
c~_I_ .' ,. I }- ,-' ,. 

TENPERATURE ('C) 1/5,1 :to,S IS,S to 1:',5 ' 15,s ! IS',S, I:',:; 

DISSOLVED OXYGEN (mg/l) 

pH 

CONDUCTIVITY. (umhos) 

AMMONIA (mg/l) 

FISH LENGTH (em) 

FISH WEIGHT·(gm) 

LOADING DENSITY (l/gm) 

NUMBER FISH/DILUTION 

~UMBER DILUTIONS/CONe 

VOLUME OF DILUTIONS (1) 

LTSO (Hr) 

.. .., . . . ,..' I ~ I 
,. 1 

II, '1 ± 0·3 . i 0 , 0 t v, z. ·1. i. _ ~__ ~. '. J ~ • __ L_~_.~_~~. __ J '1 . 3 

I~;~.:~ t 'o.~;I~,~-:-~~,)-]--.(;~'-;'~-"--T'---;~'~-~~-·:· g, 40 f), '1 q 
i 

, t-b D +3£ 151 + - If 00 ,';'/:~ :!. J/. 95"0 ? 
'-' 

---- I TOTAL 
-- ''''-''=,:0 

1.;.j. i. 0.<3 tJ' (,!;. 1.2.1 b, t i ,.0., '-/,C]:" O.cg r 1,2. t /'/ "':I :> l' U'" S' /1 ...... _ • 7;)!( 

I.} ')./ I 2-/"...,J _ ' ~.~ i /.31 ],'?-1 1,z.1 ~}.1-.i Ifbj 5,/:1.: /,Z. f ) -. It. .. 1. 0 - . i t. J _ n. 

I c:" 
Ii) 

,-
~ 

~I D 

. -

2.+ ::.. 4, 1,1- I ' b ., z.O IJ. D ~ C 
I ,- ,- j ,-

~ ~.) :J s 
~ 

I . I I 
I 
t '. 

: ! D I --I v I;'}- 0 i.f. () 1 , 

, '1~,O(I'S-"s.\)IS,D~'::)-~..;vJ3, OLi-1g)LH ':1 \~S"(I.')&-~,lb) k,,,(w,- wI) 

Le so (Cone by Vol) 
-::,' . I (c' '. \) 11(,. L\....v') ',_ I 

. r' • \, 1"· Ir' Li' (- /) .' -, 
d_ •• !- ,,' i ( " /,' r . ) r '. '. ~ 1 ,'1 °1 " ,,; ,. \ . __ I /.' j ".J 

:! E ~!1 ill R K S : 

~.!' '. 0". C"'\~:o,\).rn r~. ;::-' .• ~ 1S'~~ '.s~~' F'. ~ ~. :;.:::1. ~ fA !'J. • :';~ . '~ \;\ ll. 1 "i ,.1 r~t I-,·l}~ f~ i-iJ " '~ . K,~:. 'f"'~ ~ Q \11-~~~ ~!§ '/; ~, ' ' .. 
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v~_ Sands 

:: ~~ v ~ q,: \: '/ : . ~ -:- ;, ~ OQnT~rTIO~1 S~D}T~= 
'\ "" i '- \.I • i'( io.. 1\ .. ' _ 

N () R - W • , ,... -.,. '" - " '" ("; '" I w • ~:~ ~:;_v,\ OT0A~S~V LhQ~p~Tn~v 
vAU, • ..., ."11 t\;...VI\'.I\",~1 

~:~~\~c~ AL3SRTA. 

B : ':.:. S S I; V 

. 

f'\ ,. ,. ~ 
"" t'\ : ri SHEET t 

:; "r" '" - (", - - C' ,.. ... .. i ~ S .,. ~I U ~I P - R 
• ~ -' - :....... : .... :;: ~; j -. ! ;-, i '..) !:. i I 

, ~O~ ..... -., ... c: .. " .. i..~C :1 ~--O?-O"1 ! t.! I 
' ~ •• VU .. "JI.,._ .... II ." _ v... .-1-

.... --- t -=-~~~ ~ I , ; II' 

" ~ ,A, T ERr A L. T EST ED. :1 0 ATE S N~ P LED r 

Dike Filter Dr2inage (u r, "", ,~t) II 12/7/76 I 
'----------------------------~----------------~--------~, I 

P LAN T T R ~ A T MEN T ~; ~ 0 L! ~ T 0 F E F FLU E NT R E C E r V ED/IDA T ERE eEl V E 0 
'railings Po::c 100 GaEons /1 13/7 /76 

, 

'" fA, ,-SO:;I\,,::' 
J3..:-Z·2 :Jra:':1age 

U I 'I 
p.. . jl pH 8.08 II OBSERVER 

"I" II 
Cond (umhos) I! Cone (umhos) 1150 /1 H. Neufeld A. Beckett 
--,---~------......--l1""'""'"'--...._l'1 
:;H

3 
{mg/l) n NH3 (m9/1) -1

1
',--),-'--.------ -: / 

II ,I/" /' 
. .1' . __ ~U __ ! 

---.~ ... ---.--.-~---.----~ .. --

:< ~ IL,' !, R K 5 : ,.. 
ft\ (f

"'~' - "-'"",., - ~-". ---- .... I:) ~r.:'- ~ f~' w 
t,' . ,,' .F' ,''''' ,) • ;"" r ...... ." ':, ,c. •. ~ ~ ,., '-"'"'l'';~ r'J ) Ii~ H >, ,,f t"', ::::'.~;\ ': t! -:1 '.,j '.~.l.l 1', c$, -I" 
•• , .,., < .",c'" ,.; r' 1 "v < _" ~ ':'.' l ,g.~ ~ t~ ,~~! ,~(.:~ ( n'-;-',: .. :: ' ;, d):: ~?: - F,;1 t f,l~ 2c~~ i~ 



C'0~~r'V nATA SHC~T TT 1 . w ..; r.r ' 'j .' •• . ,I . i ~ e.$ t '\, - b 2: ... : /J - D c. - :;;)}~. T est· D ate: 
I I ----J ------r ., ( i r 

i 517//[ 
~ ',;, 

I 
I 

L 
CON C E N T RA T I O;'i S ,: yr:ti"~ & STANr;")lInn DE\ITATirv"l •• _ f J. •• .......i"V'\lJ ~,.. .,., . '\, 

PA.qA~:TERS 

T C' ;,. 'J C' 0 ~ ! I I R t." 
• _ ,'" Iwt ,\ r-. I \wi I i... ! 0 (' ) 

\ v 

InTSSOI vcr; I '" ~ ;.. ...... OXYGEN (mg/l) 

CONTROL 2..D % 
~l ~ -~-~--~~--'I 

I c. " ~~ . ~ -L I ,;:: ;:; of-,..., , ~ • v _ o.,.,.J I -,.. I"';· 'V _ u I 
I _I 

, '" °1 
.:-;... VI" _I m • 

! 0 0/ 
o /.0 

Ie. :"": 
J-"~ Jb.O 

I ' .., ..t •• ... q <.... . 1",5 fO.0 ~ ,~,I I I""" _ _ I -A.=r-
I' j 

r. \:! '1 . .., 

. I 
,:1 
• ~~ I ... 

go % 

ib,O 

~; . :.}-
(J ',i C) 
0' ...... I 

I 

J 
I 

, I I lp~ ~1'SC -:;":),14,. Z'7~'· :to,c9 S. =.s I' 
" -- ,~ ',- ._- ~ ",-- l' "I 

I /1 _ _ I ! CON DUe T I V I T Y. (u mho S ) f ~ q :!: s, 1 .:: Sot 1-

AI~ ~~ 0 N I A (r.l 9 /1 ) I 
I _._-

FISH LENGTH (em) 1, b -J... 1.0 

t./ l' S 

u 0 "':,..1. i 0,1, 

''J! , I ...; (I 

I .. -- . . j 

. g,:2 !. J.!)l. 

gS 0 

1,gl,'.O 

! 00 % 

ib·O 

... .~. 

~ " .' t '-" 

(- .~ C 
v • '7 

if 00 , -

/'10 f" 1#1 ~. ..... 

TOTAL 

"1. '7 ~ 0,:;. 

FISH WEIGHT (.gm) 

1, b i a.3 

1.5"!.. 0.5 

/. g 

1. I.:!: l.S I :5. J ± O.g I b,z!. 3,:~d S,5 ~ ;~.+ :S" ' 2.:t. /. -::;. I 5', \ !. O. / 

LOADING DENSITY (1/9m) /. q I, b / ':> . ..) I ' Lf- "/ f. S \ . b ~ D. ') 

!:J .... S c.- r 0::;- r:: 
...) ....,; ..... ...I ~UMBER FISH/DILUTION 

NUMBER DILUTIONS/CONC /. 

'. 
~·D· '-I-t> tfD .. j. l)' I./-D· --JD I 

v a L U NE 0 F D I L UTI 0 N S ( 1 ) 

LT50 (Hr) 
....---.. ., \'J. - J,q 17.L{((,.b-'6.~)13.45(3.o6'3,~I~.?o(~.ol/-).5f)11.b5(1.\r)-;).07 

,-..,.;...... .. -......... 

I C ( C b' V 1) ~ " . < " , "' . ; \ -'" / ( (' I) • • -. (/ ,"Jj ... 5 (\ 0 n c y 0 "-( I t-1 i<.. I C S" () . ~ , ) / ["! ,', 1-' ( . I '7 (, 1'( ''". (,., (., 
V I 0 ~ v'.')...., \ \-'. • I 

~ .... ~ . r..;" /-: ','. :.' : 1 :.... ~.~ . : ~ ....• '. -~, :~-
KE.lhR KS • 1'" "l~" t·l ' .. f.'~ i ....... 'i,!' ;·t. :;. ". '. !~~ : '. 8 '., , 'R !~ t~l,,, . .r,'_1 i'.!.. ..•. ~ .. ", .• .,' ,) .,A,t..-. 

~.\t tl . It~. J.r. t.,:~ I:; l.~ ~ ~;:1 f.~' ',", .<\.-:~<\ :~'l.....,... 
'.\ ~... :~ 1\ \ .• ~~. '1" ~JJ j t; -. i:;1\ '~-'i .-.: :.J l, ::.~ !.,. , '.'.,\.~) ""' •.• /', ~:' ~':..·I! .t~ ~ '.s.. •. '~ \. \ ........... 10.', 



BIOASSAY DATA SHEET III 

r~ ~~1~~ ~ ~ ~A-r~~ 11.-. [-.. ~ ~ ~~:~: ~]--. __ ~~ ~ ~_f~~E~:~_ . __ ~;lI~~~H. .. 
\ . ..... _~.-!Q~?_~:)~.=_~~_-__ --.... ~ __ -_.:~~_. __ ·l~~~. ____ .. _______ L ____________ .______C~:9. __ .... _ 

~-________ ._. __ ._ .. !.: 5' :2 __ . ___ .. ____ .. _ .. _.0J?.. __ . _0... ._. ~ 

1 __ . I,. 7s-' ____ --+ _____ :...1 _____ -1---- __ .EO ___ ..... __ . __ ..... 
L_. _______ -l_. __ -::.:~.~,:.:::O::.._ ___ _I------!.../-------- _____ --L!2.Q_. __ .. _ .. --- ._. __ 

~·----?-C-(--ID----f-----.;:J-. o----.J------;------- --------~ ----.. -

i i-__________ --+ ___ d:_ d. r; J , _____ .. _··_~tlL ... ______ . __ . . 
L-.------.----~--------'?.:..·, .:..' -'=C<--) ---'---I-----!...------l-.~-' . ____ ~_o_· ... _______ 'O. 

j " ,---_. __ ... ---4 _____ )!.:.'/--=O=-___ .---:.!--~ __ ___=:::d-=_=_ ___ ____l-----.. ~.r!_()=__ 

... ---.-------;--- ---- 1-._------------ -----'-.- ... - .. -.... __ ...... -- -- ----

--.. -. ___ .... _ .. _ ... ___ .. ___ . ____ .. ____ . __ ---'.----'=--___ 1 ______ -"3~~ . ____ ...... _____ " __ _ LQ __ .... 
- ___ ._. ______________ ~- . _____ -'L-__ -="-__ ________ .!-/ ___ . __ . __ _ .____.!.~ D ______ .. 

----------.---.----- --- .--.-----------4f-------
L.jrj :') £) /' 0 

f----·------------------ 0-.- - ---.----'----'=-.--- ____ ---:"'"'-=="::..-.. __ . ___ ______ . __ ~LQ_ ... _. ___ __ 
. "1 ,. -------------_._--- ---_._-'--'-=..)=-----+------..!..,-----I--_._--

/00 ._---------------1- ___ :'~_' • ....;D::::;' ___ 4-_____ .. -::.:; ____ -4._ -_....:..._-_ .. _ ... _--

j") 
10 Id.D 

3 

.: " -'-/0 

JQD ____ ~ 

1-----------+------------1----------+---_._ .. ---_ .. --_._._---
II. '/ ' - I I I I' r ,;/..... -; 0, ~ :;; 0 

-.---'-----'----'-'."--"='---- -----'-'~--==.-----4------=----__I--.-----.. -.. -.. --- -----_ 

1--------_._----- ----------1-----------.. - ---.------
------------------ ----------.---------l------------- -- --- -----------------

_._.-----_._--_._------_._-- ----.--------------

--------------1 .. ----.-------'1-.------------ ---'--_. ----------
1------_._-----_ ..... - .... -.----.------l-----------.. -- -----.. ----.---

,----, -



/" 
""/ 

. i 

ENVIRONMENTAL PROTECTION SERVICE 
NORTHWEST REGION 9IOASSAY LABORATORY 

EOYC~TO~t ALa~RTA. 

S TO'SS~Y n~TA ~~~~T I . _ f-\ /'\. ...IA ........ ,_..... • 

-., 

j , ' 
_---1 

,'" "\ I,' 0 A ~f V ,; .., y D r: 0 h -: C' .::: ,. i EST 1'1 I ! V D C' R \..I...;:, l~.'f Ii! . _ I • _w, I • , ........ :J_, 

Great Canadian Oil Sancs iI 96 hour S:2tic ~-02-00~ 'J 1 

• 'U ,; r>--------= - . ; -II d 
I SOURCE j, Ii MATER,TAL rESTED i: DATE SA"H'L!:D 

Athabasca River Do,ffistream i! River \\later ~ Ii 12/7/76 
Ii 

~P~L-A-N-T--T-R-E-A-T-~I:-E-N-T~----------------~-A-M-O-U-N-T--O-F--E~~-F-L-U-E-NT-,--R-E-C-E-I-V-E-D----~I!---D-A-T-E--R-E-C-E-I-V-E-D------~I 

Tailings Pond 25 Gallons II 13/7/76 J 

STATUS OF PLANT DILUTIONS (%) 'I: DATE'TEST TH!E j' 
Operational 100. 100, control Ii 15/7/76 0900, 

S A ~ P LEO BY Ii' T EST 0 R G A N I S r~ LaC A T ION !j SEN 0 RES U L T $ TO = 

JOE Alberta )11 SaZmo (JaiY'dnel"i RF-376!i ,.,r. H. Lake , 
_ ,( , )1 I 

1=,=0 =R I=G=I=N=A=L=F=r =E =L O==A=N=' A=L=Y=S=r =S =' =====r/ 0 RIG I N ALL A 9 A N A L Y SIS (100%) f TE S T RAe K I' 
I 0 I 0 I 
I,Temp ( C) " I Temp (C) 17.5, 
: 'I 

0.0. (mg/l) 11.-0.0. (mg/;) 8.9 !! 3 - 2 (113&4) 

pH , 'jl)1 pH 8,09 Ii OBSERVER 
--"':-"':--"':~':"'----------r-----:..j' II H. N eu f c Id A. Becke t t 

Cond (umhos) Cond (umhos) 150 
:---.,;----.:...--------....;....--/ ' /I / 

, NH3 (mg/l) • I~ (01g/l) 11-/. / 
f) C ',I A n K S • h 
I \ i~ I I f\, • 

(.0'(-. 6~~, 1\ r- ;- ;,,~ ;~::"~ ~ ~ ~'[ ~, fill IS 
~~ •. ; 1.;( i~~ ;~~\P~ ~ ~: ~.~ .. ~. r. ; •. \ \<"::' ? ~ ~ ~ ~ 
,t\ ~ ,;5 i:",'" " ;' i.~ fl-rl ~~. 



.:..,; ...; r\ ;..; n !1. ..):':;'';' J. 11 Tes: 
I 

"I'm"',~"" !'/' .... L·~)./'" (""j; !' .... Tost· ;"'I~"'6.' 
"'" •. j ~ "" I. I \ ~.... \. .•.. " I ~.~~.... u "'" v.~' • 

( I ---;-l - I i I 

::- .i:" / 
- ..... 

l 

/ 

./f C r: ,,; C l=' ~! 'r RAT i O~' , .J " b:.. I~ I • _ n:...., ( C' A c:- 1\ n"'" r - ~ - - ~.' " M:.... N & "IAf'..'D,;ru) L':'V~h;.,-.\i 

I PARAMETERS {--~-O~~R~-~'-!--- 0:')-0-' ':i":, (':0 
. ! ' ,- i.:!:.) 
, - . I 

r ! I 
: ":f:: V ~ C' RAT U R t: (0 C ) It f ~ :t, ,,~ ',.! I;') ,/,:;)1 '1 ~'II ,'3 I 0 :J 1 .;..1 t· .. j 1000 ....J I _ ·..}I • ..J • I t. _ .. ' I _. -f . 

i .' I 
~-.. , 
I ! 

! DISSOLVED OXYGEN (mg/1) I ·'I.C1::' ().~ I,' !,.j i "::'<J 

I~ISI 0 

i------ -. -------r''-----·-------------l------~ . ---I 

I . 
H -' I· '1 . '\ /. _. ( . 'j .; t .... I . / ! j!: _ . _/.1

:
6

." - " I 1."- ':' Cj I· ------t_ 
CON D U (; T I V IT Y, (u mho S ) I I S ''f ~ ~ I: i;.j S' .~ () 

A ,i,~ II; a N I A ( m gil ) I 
FISH LENGTH (em) 7, 'I J. n, '\ I ~. 5 ~l '!., /. J 

FISH WEIGHT (gm) J I ',' ., 
i· .. 1 • 

I '. , 1,(, ;,," .. ,/./ 
'J -.J •.•••. 

LOADING DENSITY (l/gm) I . 1{ 1 ... .l 
r' {-

NUMBER DILUTIONS/CONC 

v a L U t~ E 0 F 0 I L U T rON S ( 1 ) L/ () 'I 0 

\ 

I LC SO (Cone by v~ 1 )-. -/ )Y~r : /01~~~ ~ =:J.. ;~; rI ~ ~~ ~: -~: :-~-.------~] 
I . • . 

:< E ~'l ARK S : I·~ (/t~ k~ ~ i ~1 ~~ .~~'~"7.\ 
;."jl r:": ~:.~. , ... , 
,~: . .!~ . .1 . "",'.... '.J, ," '~ •. ' 

I 

., 
~', 

.:: 

.;';-:~ 
"'"",J" 

~ 

~ 

TOTAL 

9-, a 
5..0 

Ib 

, .;'. ) 
u;J 1\ f .'; ;:;:'~ :;1., 



Test - Humber :;1/-_Q2_-0D.. J D 

BIOASSAY DATA SHEET I I i 

[)LI\TH 2~~;~~~~~A~~1 OHT~~~~~:,~C~TE -1- ~~:;~~~I~~~
-~=~~~:-_:~Q~1~:~@_~~I~~~:~9Z=~Q:~~~~~=-=-n_~ =~--Q--~-=~:~~--
-----------_._ .. _._--_._----_._--------+--------_._---_ ... _--------------.----
-________ 1f2o._1<?_(i) __ ______ 90..::...0 ___ . __ - ___ ---"Q ______ -------Q- ------

-.-.-----------.-.------~- -'-'--'" --- ---_ .. 
___ . __ (' c~~tr...9J __ . _____ . ___ 9 h=-.Q ____ . ___ . ___ Q _____ . __ .. _ .. ______ . Q. ..----.. -.-

-. .--------.----.----;.--- r---.---.--.---------. --.. ---.------ ...... -:-. --- -- .--.... -.- .--- - .. 

_. _ .. ---- -... _._-------------_ .. _. ------_._---_._ .. _._----- .. _---------------_. --=----. ..: --- .;-.- :. 
' . 

. .. _ .. __ ... __ . -"'-'--'-"'-- _ .. _- ----------- .. _---- ._----_._-_._-_ .. _--- --.. _--------- _. .. ------- -.-. 
-. 

----. -----... --. _ .. _-;------_._---- --_ .. _-----_ ..... ------- ---- ..... _-----_ .. _----_. -.-

=--~-~ --=F~ .. -------I-----{--:------~-.--.. --=~-=-~=~---.~--.~ 
-------+._------------\------_.------- -'-'--"--

----~------~-----_+---.,__-------l_-.--.. --------.. --" --

-.. _-.. ---------.--t-------------t--------------+-----.-.. --------.-_.--

-----------.----.. ---.. +--------------+-------------~----.:-----------------_._-

.. ------- --_._ .. _----.----_ .. _-- ------_._--------------.------------ ---_ .... ---_ ... __ . 
-- .... -" -.---- ._--.-- .. ------ ._--_ .. _-.. _----------- ---------.---.--

.; .---.. - .. -...... ---.... --.- --.-.---. ---_._ ... _--_._---------+-------_._--- --~---.----------

.. --_.- ----_._._---- -...... "---'--- --_ ... _----------- -_._--------_ .. --- - -_._----------------

.. -.---.------ ...... - --.-------.--- --.----.-. -------+--- -----------1-._---_ .. _._-------.... --.----.. 

-------------.. ------- --------- ------t-----------.----- ------- ---------.. ---------

~-------.----------.------------__t------------_+----------

-------------------+--------------+------------------------------------
--------------f-----------------~------------------------I-----------------

~-----.-.-.. --.------ -----_._------ ._----------------.,-------_._-_ .. _-

\ .... 
\. 



I' ,. I 

ENvrRON~1ENTAL 

NORTHWEST REGION 

o"'o .... C'rjT('.\! 
.:\ 1:"",':'\.1.1 

BIOASSAY 
S~RVICE 

LP,SC?ATORY 

EDMONTO~, AL3ERTA. 
~ 

BIOASSAY DATA S~EET I. 

~ ':..! 

, . II ' 
C 0 ~ PAN Y !: T Y P E '0 F T EST I! T E S -r N tJ M 8 ~ R 

:j i: 

::;reat ~anadian Oil Sands II 96 hour Stat:!.c I: N-OZ-001_t_:::_t _____ ......; 

SOURCE .. ~-- ".; II MATER-IAL -rESTED III DATE SA:~PL[D 
,Athabasca River Upstream II River Water . .. ,I 12/7/76 

PLANT TREATt~ENT 
Tailings Pond 

STATUS OF PLANT 
Oper,ational 

AMOUNT OF EFFLUENT RECEIVED 
25 Gallons 

DILUTIONS (%) 

100, 100, control 

I 
DATE RECEIVE9 J 

13/7/76 
----- - -~~---

DATE TEST TI~E I 
15/7 /76 ' 0900 i 

SAMPLED BY TEST ORGAN ISM LOCATION II SEND RESULTS -;-0: I' 
i DOE Alberta SaZmo gairdneri RF-376 I W, H. Lake 

I J ~I ====~============~ . 
: .0: ,I,: 1 ~ A ~ I FIE L DAN A L Y SIS ~: 0: ,~, : I ~ A> LAB ~ ~ ~ ~ Y S ! S (1 00 %) !r T EST RAe K j' 
I 
I-
I -- I i a.o; (mg/l) _____ __ -'J[_D~vQ~ (mg/l) 8.8 JI 3 - 2 UI5&6) 

OBSERVER 

w. Neufelq ~ :Beckett 

\ i i II ...;---'--- -' . . ,,:'<' 
'''' \ .... - . ....-->-'/ . :~:13 (mg/l) II NH3 (mg/l) ;"""/"-1..",,, //, ,/ 
REHAR:<S: .. 

,~, 

___ 0.·-

@l'.' ~ ~ ~ ~ ~ 1"ti ;:~ ~1.' ~ !I:!,~~~ m ~!i i~i<: ~~ II S,;'\ ~ '.. h <.G :.'" $1 )"-'1 I;, J~ '. "N, t' ~ ;'"~ tl ':'''',,~~ },-:- (f ,;,: ,;: ~: ;-; !;;:: 1, I:'; 1 Hit ;.', 
~~~!.iB t;U~J rr::.:~~ f,~'· : ~ (: /. ?!.- ';;::: rj !~ r·~~ 6~ .. 



j ,~ \ 
. __ .... "'" r'\ .... " 0 A. , ,. S ~I __ , ~ 1 :2 S .~ " <:: ~' _ v"'" __ . _ "" • ________ _ 

...., 

.,' 

I C():;C~,~TR;,T:C,\S '(-'~~~!;N ~&VA-RIAN-C~0~:, ~ '-~ 
, , ~. I ~~_~o. I M~_~~~_"_= 1 'I 
1 ?,~,~A;'~ETERS I CONTR.OL l ; 0C; I ) ~ I ! I i 

I 'EJ·:PERft,TURE ('c) i~=, J 2;·~-1 !', ': ~):i~s ~~, 'i r.. ---C, .:: :~: ,:: J~_,:: ] 
r ' .. _J .. "_ '.- . ;-.. . I ,"" - Ii' I 
! :: f ~ .:: 0' I V C D 0 X Y t' ~ ~ (, 9 / 1 ~ ! ~~ ':1 ~" " I q <;< l' I ? I ,.~ c ': r -:! ' !w.~w -;.. \J~, ,8 'I ,i',":- '/'~" ,'v -i l -,,!', -,),LI i ' 
i -, , .... I' 'I~ .. I I . i t 
/
' ~ I .. <I I ' of • (j 0 t . : ...... I -I • • (' 

, C,' -1,Si,), ~,II I~' ,'):':' ,:,,::.\, .. ,-,j', _ .)".:. r- ~ , f 1!~-....f-.---}-----t----1 

i C 0 ~ 0 U C T I V IT Y (u mho S ) I S -;; .!- ,~I~~13 'f.....::; I 11 '3 .:. 3 

M'~ ~,1O N I A (m g!1 ) TOTAL 

FISH LENGTH (em) "' ..., ~,(' o I 1 \ J t:') 

F!SH WEIGHT (gm) ;1 ',' I I 7 ,'oa. __ I~ 

LOADING DENSITY (1/9m) I ('I 
, I .-1 

NUMBER FISH/DILUTION 5 

~UMBER DILUTIONS/CONC 

VOL U 1,1 E 0 F D I L UTI 0 N S ( 1 ) 1-/ D 

L T 50. (Hr) 
IV //9 

i,:; '!:- /.5" 1, S !.. cs 

5. I .! 2,1', 

I,b 

5 

L-/'Q 

11//,1 

C 1 I 11 -...;,0_ '7 

I ( 
/' b- , r 

r 
~ 

'I I"-~· 
./ () 

;1//'.') 

1-- b 

~:. 8 

/ .. :t 

L C 5 0 (C 0 ncb y Vol) ;2/0 r /1/ C (./ T E J~ ~( 1 GIrl r) L 
I I 

' , .... rr~T'-;~:!'-. _~..:.~t:!~,. ~~ ~ ~1 
" -, I 'I • " 4 n._ ~ '- ,t • .,'. •• " ~ .• J1 ':If 
;\ ~ ""~ R t\ S : ~r2 ~~", t. n'~ ~ (~ ... \~; ! ~ •. '-:'{ "'''~, ~t:J r ..... 

1 
:H\~ ~~ ~1 tl . ~~~ ~( .... "\ . '- "r. - J:No y ........ ~ ,"( t ~~~ .' 

t:.' ... '~'.tt. ~if "11 "~' J'_- .• t-! t, !.:..,.oI:' ",' ~ ~(i\ .4J t~ \' \11 :L:q ": /-7 ;:;-- -:,; (! d L J l g':,.!] t,..-!~ 'tl" '''' '" .;~ .. ,1\ ,',. t .. _" 



"'\ 
\ 

Te s t N ul'Obe r: ll/:O ~:... Q.O I j;' 

BIOASSAY DATA SHEET I Ii 

... _ .. _. ..-- ...•.. - .... - ...... _.- ... -- .. - ..... _--_. __ .. - -_ .... __ ._._---- ... __ .--_ ...... _ ...... _ ...... _._-_._._-----"--

.. _C Q .. t1J t.oJ __ ... ___ . __ C; 6,.12 __ _ .. _. ___ . .,Q ___ .. _ .. ___ ..... _._ ......... ri_._._ .... _~ __ _ 
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. '-" 
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/ 

ENVIRONME~TAL ~?2TECTlaN SERVICE 
NORTHWEST REGIO~ 3IOASSAY LABORATORY 

ED~ONTON~ AL3ERTA. 

BIOASSAY JATA SHEET I. 

JC 0 !Yl PAN Y ~ ~~--~~----~ II T Y P E 0 F T EST II TEST N U >~ g:: R 

N-'"\?-(', ..... : ' (' t .. v_ ""'.)_ v I Great Canadian Oil Sands !i 96 ho'.,;r S~atic Ii r 'I _----ll~--__ --- -----I 
'SO U " C E I v, .... i:" R T A 'T" S T t:: D !! DATE S,l\~·:?LED I, K Athabasca River and Dike Filter I iK :... ... I.. C. .... ' II 
! Drainage Interface River Water and Effluent Mixture II 

PLANT TREATMENT I AMOUNT OF EFFLUENT RECEIVED ~ 
Tailings Pond 25 Gallons ~ 

STATUS OF PLANT DILUTIONS (%) II 
Operational 100, 100, control II 

12/7/76 

DATE RECEIVED 
13/7/76 

DATE'TEST 

15/7 /76 

TIME 

0900 

SAr'~PLED BY 1,1 TEST ORGANISM LOCATIONII 

, , DOE Alberta I. Sarma gairdneri RF-376 jl~, ==================1 
I ORIGINAL FIELD ANALYSIS ii ORIGINAL LAB ANALYSIS 1 

SEND RESL;LTS TO: 

W.R. Lake 

(100%) TEST RACK 

j, Te'mp (DC) II T_em p (DC) 18.0 " 

i D.O. (mg/l) 1'0.0. (mg/i) 7.8 II 3 - 2 (#1&2) 

pH pH 8.38 [I OBSERVER 

Cand (umhas) Cand (umhos) 650 I! i{. Neufeld A •. Beckett 

i ' N H'3 .( m 9 /1 ) !I N H' (m a / i \ 'I' - "'~////' . II J j~ I, , I _ t-)' :, 
I!.... ---·iL J .~ '/ I \ " ...... 

" ..' ! " •. ' , , 

REi'~ARKS: .. .. ---
{fJ, """"~re' "0,.......-... $-, ~ ..... ,.......,..."..,... ~,,.. 

,
~: .. t~',.J\ 'ii,' , ',,~, '," "'\" ',' " ,'"t ',' "fl 
j ~J i~~ '~~ ~.!' d' ,(,:, "j ".~~ t" 

iT~,' Q~ i,1 ~h.. 01~ ~~ ~r. ;~:,:, ' "-'j 
'1 r. ~'1' ~;\ W";';, h ,,:/ (.; , ,v, . .t,':l "( r""- ' ... '... ·····t f'\.t,....:., •.. .,., ..... : ... / ".:):.:>" ..... ,:.. ... , !'.'': \ I' ::",.\' 1.· •••• 1':; 



I 

.J~~SAY DATA S~~ET !I ")- 0 s... ", I 1"1, h. e ,"' ;"'\ .,... ;; '/.. .., I' j /' T est' [) a to· -, ~ ; :;: !.... 
• I.;,; \I W'.I '"" ., '-' ___ -' v, ~ , :.,.; IV """ • • 

! 17."\ -r ! i 
______ o<~~~ oW ..,., .. , 

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

i TE.L,jPERATURE (OC) 
j 

DISSOLVED OXYGEN (mg/l) 

I pH 
A 

_loO 
>Q .. UIt 

CONDUCTIVITY, [umhos) 

AM t,W N I A ( m 9 / 1 ) 

FISH LENGTH (em) 

FISH WEIGHT (gm) 

LOADING DENSITY (1/gm) 

NUMBER FISH/DILUTION 

NUMBER DILUTIONS/CONe 

VOLUME OF DILUTIONS ( 1 ) 

LT50 (Hr) 

" 
LC 50 (Cone by Vol) 

REHARKS: 

rONCJ::'''7 C r-r i r''4'' p):n: 6. STII0.[j),\OD DFVT:--"" " , .... " , 1\,'\ ! J. _ .. " , , , _ ,'"\.. , I ,"'Ii J ,-\i U '-, • r" "v, \) 

00(22,/ 
-~------~ -~----I' ' '-,------ --- --------,- ------_. 

---~ I , Ii S', / :c c, (;' It/. 9!:. /. D 
I 

11,g :: j, D i i i 

I q,Cl :. 0,3 ;'i·-+O' '1,") - ' ,.:..:, '-1 ",- t A :::-1 
I ~ ..- J '''''; j (-

! , 
~'I' Jr- ~,~j 1 i ), J::,' ,\/ 0;" + 1\ 0-,1 I r,bO'!:.. ','/ ,> I'": 1- J":') , ! 

~ 

I 

i 

I r ':'.1 ".1 : &/3::t'15 b75+ 79, I - I _ ..... - - - . .. , ' 

, i -I 
I - ' - . TOTAL ; 

i,Lf t a,S --:!, I .t 0, b ":/6 + 0 "',/ I I _ 1""-/ I 7q~O:'. 

i I 
~,3:!: 1.Z. ~.... +' C''1-+ /2- : ;.j«+O '2 . ~ t 'I -....- I - # /. ,- , 

/, t}-
o 

17'!: O. j. g I· q ! 

5 r S _I 

, . 
I \ 

, 

I 
" 

1-1 0 . t.j ['1 
! 

t.}V 

-- ' 
. )L)<t~os - ~3,CJ '">Ij,/ _, (-. I . ,., (,,' ~'. "'!) - :'J t> 

'(/ \, / /, , ) / \ Or) 'X · \, i./ ' .. t. _J ;", " ) t-j :) If' I" L < -),) \ ~ { , \ ( '" ~J)! , 
I. ' 

q.;~ tl~r n?;\ ~ ~'i..:.;l ~ ':r-.~'!~ ~'. :~ ':;;';r{'=l r~ r(' rlI 
~.~c '" ~f':'~ I' K'~ ~<-; ,I t\,:," "',1 l~' . _, ~J -~ ~ , .. '>l ", I -,:, i,:' ~ !',l or ~i ~~ ! i"'! ",1 

.. v. .'8oj~~~.. t.\.\; ~ •. ~ "\. ,dOl ~~ ,,'~jot 'J.. ; ,".:-1., 

:~~!~l~.; \{.~.!) ~ .. ) \& £:1 r·:: ::._ '''~' t.~~·."~; ;:~~ t~~ !! ~:.- -:!,~ ~ 
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UIOASSAY DATA SHEET lit 

~-Ifl05~~l1~=-I~ _____ 3.1>~_-_.. 3 b 0 .~=~ _= 
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ENVIRONMENTAL PROTSCT!ON SERVICE 
~IOf'lTl-lll!:'$"f' RCf'Y'r': ;, .,\", ~...: , ... 1.:1 ... "'\ ~"'"\~~<:r,y f AP C:1A T ORY .. ,/ _ li , ...... _ <td 11 , ~, tJ l'\ I; \. 

f:.DM('\N'TON· II! Qt:R"'A _ IIV! • I ~ r\_ ..... _ ,I " 

BIOA.SSAY DATA S~EET I, 

lcOMP'AN-Y 
I 

. T Y P E 0 F T EST /1 T EST N U r;, 8 E R . I 
/1 2 4 hr. . S t d t 1. c 1\ P - 0 2 - 0 2 E: • . . I 

I _.-- " H .~ 
! S.OURCE :. MATERIAL TESTED III CATE S.~~·~PLED 

Fish~r Scientific 

, II I Fisher Scientific I Sodium Lauryl Sulfate I __ a.._ 

I PLANT TREArr~ENT 
! 

AMOUNT OF EFFLUENT RECEIVED ~ DATE RECEIVED 
,I . , 

L II 
I STATUS OF PLANT 

I 
DILUTIONS 

Contro~, 

ppm 
2,3, 4, 5, 6, 

tl 
II DATE TEST TIME 
I 21 / 7 I 1976 0900 

i SAMPLED BY J . TEST ORGAN ISM LOCA nON Ii SEND RES'JL is TO: 
I s. gairdneri RF-376 I Laboratory 

I 'I I;' , .0 R I GIN A L FIE LOA N A L Y SIS lOR I GIN ALL~. 8 A N A L Y SIS :1 T EST R ,~ C K 
. 0 . I 0 II 

T em p ( C) I T e m p ( C) 14 • 0 II 2 - 2 

CD•o.:·(mg/1) ---:-: 1 0•0 • (mgtl) 10.1!1 I' 

I_~ Ii . ../ pH 7 • 89 II 0 B S E RVER 

I Cond (umhos) ' .. I Cone (umhos) 150 :1 ~/. 
NH3 (mg/l) NH3 (mg/l) II 

: : II ::J. 
:: i : 

R E I·l!\ R K S ! - I'l'?~ ,,<C) ~ ~:; ~r-' ::;:n> ~Z:;'.l r..~. ~~ L ... 1~~ 1':'1 !l w.' 
,,0{'> ' •• ' •. ~l ~,-;.:. \ ~: •• '\; • ,. ...,« "l h·; t·.;;, :-:;,> :.,} I.'! tl ,\ ," . ',~ '.... '. , ~ ~... t, r: !... J i' t",' \{.~ f, f; ;4\., .,. ' .. :.: ~ .. (.': ;;; .. ~. '~" .. j ~t.1 rt~ .' .' 
. .... '., ' .. '1 .' . , \..:' .' \. I~ )("\1. j!:. r~ ! I ~ .... ;,,,, , •• , ~' .' ... ~ : '.' ... ..' .;- I 



• V t,:) ;) A Y II) A r A I::; H t E Till J ,i, I ~ I _. ! 
: est ~w 11 ;) e r : • .1 ~ C' 2: • u Z b T

( 01 j.i 
est ' "'~~. 71/.)..;.<--r.1 '--' ~ f' ,.".; I I 1 . r;> 

"1 

'I CONCENTRATIO~iS; ( MEAN & STANDARD D2v'!A.T!U;) I I • , . , .. \ 1- .........-.,...--.........,....; 
I ('("'Tpt''\! I t7 ,-; ,f i" !;:: ( .j ",,, ,1, ,\V ... ~ t- ~ ",c:::-:-i ~ 0 

, !'t.O.:.. 0 

PARAMETERS 

TEMPERATURE (OC) 

DISSOLVED OXYGEN (mg/l) 
i I I ! I 
IO,6.:t 1,5" Q.2t ~II.'?IO !..2./ j'q,i t,/,g"'o,,D I I.t- ~(3:t. ;'2: \---............... ---,......----+-, ---t--- I' , : I 

pH ir/Y-I:.tD,zt 7.b5!- DI3t!,Gl:!:O,~-': trb.J':::O.3'0r :.:.~2!. D.?}l 7,=t3!:j,23 

CONDUCTIVITY, (umhos) 

AMMONIA (mg/1) 

I FISH LENGTH (em) 

FISH WEIGHT (gm) 

LOADING DENSITY (l/gm) 

NUMBER FISH/DILUTION 

VOLUME OF DILUTIONS (1) 

L.,. I H ' 150 \ r, 

IS 3 ..l- I I 5'-'", J 
. !- " let, I ,.j_7 II = 1-= -','-' -----~ 

'I 

1 53! t(, /: I 5 3 t 4-, IS3! 4- I 
, <: ~ 
i - S .. 4,..0 

-TOTAl 

r,b t (),f-I ~,2 i O,b -:/ "1 -t () . /... 
!, j - ''''1 8,/~b.bl' 3.'lir;,:;- 1,?!O.g I·~.ot 

~.g t o,r-I (,,0:t. }/~ y. fj i. 6. f{ I D 1- . I -1":1 -f J ~ f-....,...... '1 I II 0 '1 o ' _ t, 0 .., I 7 __ t _ 0 . T .:- G.... l., I _ 

! 
i '.t- /,2 1.0'/ j • 2 

. . 51:;J:; :0- I 
~-If-------, ~ l. 'I ,', 

I., 

[/ .! /' 
1/// 

I 
I 
i. 

~o tf 0' 

" I 
,.J"'_""'~'I~ 

,.' , 1 . 

" 

t.j-o 4-0 , 

'l '0 .. ' t ; 
( J ,.. ~~ ,/, v 1 i't.::;-l.t!.D 

I . i t 

LC SO (Cone by Vol) 

REr·\AR KS: 
-~~::~~~~;:~~73:;~~~~~~=-~~~~--~:;~~'«P~' .~ •. '~, 'j. ~----- i0;1 ~:'~<~~ p. ~~ ~::~'~ :., ,,':-~", :: ",'; ~~-----L_~~ /J;,~ / 

I! j -
I'" / 
'-C So '- 5.0 



. .. 
T est N u rnb e {': p- 0 2 - 0 z b 

BIOASSAY DATA SHEET IIi 

21/. 0 5". I 0 0 
.. ------.-.- .. -.---- _. __ .- ------ ------_ .• _----- -_. --.--- --_._._---- --'-_.' ----

.. _--------_ .. _._---_ .... _._.-----_._----- -------- --_. __ ._----------------

D --_.- ----_._------_ .• -_______ 2'. t!_!!. __ . ________ . __ . 0 

--~.----.. - .-.------.--- --------______ ~-- . -.- --------------l------- -----.---.-----
D ZtJ.D - -.. -- -.. _____ . __ ... ______ ....:...._~_. _______ +_--------~~,-~----- ----_4 o 

. .. 
-----.. --.---------- ----_· __ ·_--_·_-----4------------1- ----------------
/} \. . .. 

_ .. ___ .!::::. ______________________ "f __ .~c_, _0-'--____ _____ O ______ -+ _____ b ________ _ 

. 
~- _._------_ .. '_ .. "-' _.-.., .---.-- --- .. --.. ---.----+-------------~----------------_4 

"2 1
/. 0 0' 0 - _ .. _--- -_. __ . --.-.-- -.--- ---'---_._ ... - -;------ ._--- --------_. 

- - . ".' .. ____ ,' - ___ - ." _____________ ... _ _a__._. ____ .. ___ . _______________ . ___ .. __ .• _~. _ _=_ ____ _ 
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-.--. --.. ---.------l-------------I----- -----------{ 
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ENVIRO~MENTAL PROTECTION SERVICE 
~ORTH~EST REGION .9!OASSAY LA30RATORY 

ED~ONTO~, ALB~RTA. 

BIOASSAY DATA SHEET I. 

'-rr--- .--------------
C 0 :.~ P A \ Y . ! I T Y P E 0 ~ T EST III T EST N U ~1 g E R 

Grea: Canadian Oil Sands 1:96 hour Sta~ic I N-02~002 'B' 
" II. ,i 

~I 

SOU R eEl! MAT E R U\ L T EST E C jl D ATE S ,tt. M D' .~ f" , 
~ike Filter Drainage 'Rep' Dike Filter Drainag~ 'Rep' I 20/7/76 

, 
I I PLANT TREATMENT AMOUNT OF EFFLUENT RECEIVED DATE RECEIVED 
. Tailings Pond 50 Gallons 21/7/76 
I 

I STATUS OF PLANT DILUTIONS (%) DATE TEST 
Operational 100,80,60,40,20,control 22/7 /76 

: 

T 1:< E 
0900 

i S Ar~ P LED BY' T E S TO R G A N I S t~ LOCATION SEND RESULTS TO: . I 
DOE Alberta SaZmo gairdneri RF-376 W.H. Lake 

! I I 
I ORIGINAL FIELD ANALYSIS ORIGINAL LAB ANALYSIS (100%) 

I 
TEST RACK I 

! Temp (oC) -- Temp (oC) 24.5 
I . 
i 

(mg /1 ) D.O. (mg /1) 5.0 3 - 3 I D.O. --
t- . 

8.25 OBSERVER I pH -- pH 
I 

Cond (umhos) 1350 W. Neufel~, A. Beckettl 
! Cond (umhos) --
I - I 

I f~ H 3 (m 9/ 1 ) 
. _---- /' / I -- NH3 (1119/1) -- --: ) .. , .. :-;::-'; -::;'. . I .. ~"., 

~ l.'! , , I 

REi'lARKS : - ._" . t 

,// 

I 

{~ (f~ ~~~ ~j i1;,·r: ~ [:{) ES'= t~. fj Cf? r~ r~ m 
f~;\ :'" t}'! 1::) ~~'~:~ f?;"' ;~: (tl~ f:~'\ : :' .. :. ;: t ~:r-,:;" f:-' 

I. 



:lTl'H" ~v nA'1"A "Ht:';:'~ iT I ,. 'J.-' .... '. iJ I : f'o ::i t',. -; A[- 'T~<:"" ,. ""':'q:.Y" ,'-i,_I'"'o'·t;.'"'7 'l? '1"oet· D" .... ~· , ~ 1 ~ "I'" '-. . --'1' ''4 ,./,./:- '1~ I '"... I '" v"'. 
'/'/ I':; I-I _ .-I' .', it"' ' --, -

"Ck!f'-\ITRATT(\~!S' ( '1-~N & STA'~JI'Jn ~"'-'--r\' \ f G ';"'V6..:\ . ... Vi' . \ :ir..~:. ~ 1\i.J/~J.; L:'·~· .. --:-..... _.\) 

I
i p" nA~'f:Tr:RS CO'H=RO~I-$ ~-o· ;.- ·~~'o?O~_w~~.::~' - -- : 0, ~ 

h ,\. "- , ... ' . , ")!;'., C I,~ -..I v ; t..... It..... I __ ~ ___ -:-____ _ 

~~~ p E ~::.:!.:~E (' C) -1.1: ,,!-' :-"0, ~f ";~, 5 .:t '~--. "j:i, s::.. ,'J i .J i:':: ,] ,_, i b, 0 I b ,.:; 
I DISSOLVED OXYGEN (mg/l) q,q 1". C;, II'D,o.!: 0, I ; .. / L ')'/ 1,.3 .. 1 :7,J -: ,OJ 

I pH, ''f. ~ s'"!. ),06/ S ,11, :t 0,)2' ii. 'f 2 :': 0,011 ,),50' :; , '/ ", ';5 , -i6 

rCONDU'CTlV lTY (umhO:) 13 I t.' "Z "I, 'Z'l S'1 4- ~l r:; 0 CJ 5D I ISO, 

1 I 1-" ___ ~ . .1 _:-_ 
I TOTAL A M f~ 0 N I A ( m 9 / 1 ) 

FISH LENGTH (em) ~ I": ~;. I'" '1 t ,./ !... u, I I ; .. _ I .-. i ~ I I ,., 
n I ~..,)-t t· , ...... '. i-itt> :L ().~ . &,() . .;.. Q.-r. g,-, _ 1.4· 11 t:> .L. I,,,:, : ~~, i ...:.. ;),., IQ,Q - 0'0 

FISH WEIGHT (gm) S, z..± 0,'11 1;,,7 1- J.'f, b, I .:t 2,9 r::: b + -J ,... . /' I'i C I 04· I C 
;:J ,_ ... ' ') :. ,'; :... J. D '5',t~ 0.5 ;;.) 0 I ( d _ 'I' 

j LOADING DENSITY (l/gm) 
) I ~- ,.5 .1 I 'l I 1,3 ] I ./ i • 

1\.4~O.1 . .,... . It I ...... 
! 

NUMBER FISH/DILUTION 

NUMBER OILUTIONS/CONC 

VOLUME·OF DILUTIONS 

LTSO (Hr) 

1(' 
~\.r50 (Cone by Vol) 

RE.~ARKS : 

( 1 ) 

5 S 

I 
,-

I 5' I 
c:: I .... ...... ....." .... 

, I 
• ! .,.. 
i' V 

I . JfD ~D 1- () . r--"tj '0, ,/ 0 
_':'~'_~_I' ________ - ---·-1 ~----'~-:----~---1 

1---, =-, II! )(~4 _lOY) /\;J,(LTSO(;l V 53(;).1-1,'0 lL&2.u,sl :,) N~-! 1.~5;L7'>u<,~c 
1,' \ C', ; (' (' r 
l ''-\ ", '( "'~ 1'\ I b I'll':. l.. ,',;): 

c./ \ 

(\ / i ( (- ) ( '\ '""~'I Jf) IW '--_:;( c.<..Ulc
J 

. --- '% (",' .. 
: .• ~.I v 

f'-.& O· - ~ 1j ~·\"311 7:::-, ,.:.-;.;. n.r; t'~j"~ m f.~ ~ 
!.!. " ~\fj ~ f'l n 'J . ... ~- h'~ri i' i' ~" . I.' •. -v.,· . ..,.~·· .. · '," .W ;.'i. . 
:r-... r. \';J t h ,·".:t ~;:;-' ;:; "'j ; '0 'i:' . ~~ .:"~ ~.l r-J~, :1\ !\ 
~~t .,,:~ .,",\. r~, :\ .. \~l ~~< t:~:~ ~'.: ~_t or .:. ~ '~ .~:~ r~ .:.~ f.! ~'.';~ ~~~,'."~ 



BIOASSAY DATA SHEET I II 

/[/i) ---_." "-----.,- .. 

.. 
. -----... ------ .. -.---.-.-...;---.--------~ - ._-_ .. _---------_. ----------_ .. -._.- -_.-.-._---. 

_~-=_-_-_-_r_~_~_:_;I_'~~~~:======~~~~~~.~~~':~~~~.-.:::-~-:::~~~~~~====~~-·-·=·-=~----~~=l 
.-+------------f------------l----.------.----.----------.-. 

. _.-._-,_ .. _ .. _. ----_._-------"_._---.----------. ._-----------_. __ .. ---." .... _._.-... _-- .-. -----_._ .... 

. :? c '")0 ? D .:L £1 b 

I 
--- .-.. ----.- --... -------.-.. -.-----,------.--------- ... --.----.-.. --------.-- -.---.. ---'- -.... ---... -'--."-
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// 
ENVIRONMENTAL PROTECTION SE~VICE 

NORTHWEST REGION BIOASSAY LABORATORY 

EDMONTO~, ALGE~TA. 

BIOASS/\Y' Di\TA SHEET 1.. 

I 

., 

, \. 

, I 
i I 
.:.. -" 

I 
i COt'! PAN Y T Y P E 0 F T EST T EST N U ~1B E R 
I Great Canadian Oil Sands 96 hour Static ' N-02-002· 'A' 
I 

I SOURCE .. ' MATERIAL TESTED II DATE SM1PLED 
! Dike Filter Drainage Dike Filter Drainage (Original) 'll 20/7/76 

I 
PLANT TREATMENT AMOUNT OF EFFLUENT RECEIVED DATE RECEIVEQ . 

. . I 
I Tailings Pond 50 Gallons .: 21/7;'76 . I 

~
' .! I 

STATUS OF PLANT DILUTIONS (%) DATE TEST TIME 
Operational 100,80~60,~O,20,control I 22/7/76 0900 I 

:1 l 

DOE Alberta II SaZmo gairdneri RF-376 JI H.H. Lake I 
ORIGINAL FIELD ANALYSIS ORIGINAL LP.B NL4LYSIS (100%) If TEST RACK I 
- 0 0 /' I i !emp ( C) Temp ( C) 20.0 II I 

I D. O. ( m 9 /1 ) J I 0 ~ O. ( rn 9 ;'1) 5. 7 II 3 - 4 I 
II 'I! 

pf" I pH 8.23 II OBSERVER i 
I ,. I 

" '"'. ( h') C d ( . \ ' 3 - :: ,/1 
lOllO urn os _, on urnhOS) 1 )" I _i~_!.e:u_feld,_~.Beck~,~t /1 

:; ~ ~I~ ARK S : -

/ N lJ f ' - \ I --.. \'- ! ,.. 
I il.., \ m 9 I ! / ,~ If, / / 

II .j ,Ii 0' '. ,,/ '; 

, ...... 
.-' 

.,-

; 

y(.~; 8r;~ .~~}.H .~C~ ~:] ~V~~~ W~! ~:_i, ':,' "\~,~- :~:. !'; 
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BIOASSAY DATA SHEET III 

T~-;~~-UUIT ---I]-P-l-'-C-A-T-E------N--U-M-B-E-R.-O-F---' 

_1~:~~lC : ~_:R:~:, I ~ H . H 0 u 2~: T _-+-__ H_O_R __ T_A_l_I-I.::--1 E_S __ +=~_-_=--._-.---?-=D~-_-_~_-_-~~= 
________ . __ . ____ ____ -----L.._~ ___ +----_~l.{:.-.. ____ _ __ LQ_o __ · ____ _ 

% DEATH 

._ L _____________ . _____ . __ .... __ . _______________________ . __________ .. ---.. ----.-... -----.-.-.---
.... ---....?_~~ L(~ _____ . ______ ~1.: __ 75 ___ . ___ . -----.---~-- ... ----- -.-.-.--.-- -(,.-Cf---..... --.-

_., _______ . __ .. ~ ___________ . __ . __ ._~_;Z~ ___ . _ _..l ___ .. . ____ .. ___ __ .rt_Q _____ . ____ . 
_,. __ .. __ ._. _________ 1--____ 2~~~- .. ___ . ______ .....!.I __________________ ~£?_D __ ...:.. _____ _ 

--- ... __ .. _-_._-_._.-.---_._-.. _ .. - _._-------------:--._--------=--+-_._-._._-------------
____ . ____ . __ f {..J_·:~:_ .. _ ... __ l.-__ . __ -,~,-,-) _' _0 __ _ ______ . ___ '--'-I_._. __ .~ ._._. _. ____ R.y_. __ .. ____ . _ 

... __ .. _. __ . __ ._._. _______ +.-__ . __ • ..c(,;..:.,..-=-:. [):.....-----Ic------ 1. ___ . _________ / QJJ. ___ .• ___ .~_ 

----.----.-----.--f-.-~...:...--------+-- ~--.-... ------------------... -----:-
____ . __ -!~e:......c-_'!~ ... )~ __ -!-______ ~..>..,_ • ..:...D___ ~ &- 0 

/ d,.() I -1 [) ----------_._-!-__ .........:-=..:.~~_----l_.:. ____ ____1.. ___ _4----.-_----'---'------- ... ---

_____ . ':.~-; L:' 0 / . _c;:....... ___ • _ ___________ -l ____ -''---QJ2 __ ~._._. __ 

-_ ... _--_.---_. __ . __ ... - ---+.---- ------.-- --.----------l-.------.-----.---------
~;?D !')I) /:;{. () :2.. '10 -.... -.- ---- - ........ -.. -~------. -.t-.----------- ---.--.---.-----... --.--.-

c'J Lf. D .- - ... ------ ---_ .. _-----------+--- -........:~...!--=--.- __ • ____ ...::;,"--""--:s ___ ~---.-----.L-QQ-------

.... ----... --.-.. - -.----.--l--------------\- .--------.---4--------'--------

.. : ~ 
-.. --.-------.----------j'------- -----f------------I·-------------

--- .. _---_._--- ----+-----------,..-- --------------1---_._------_._-
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~ 1- :.--_ 

/ ENVIRONi':EI'iTJl,L PROTECTIC'! SERVICE 
NORTHW~ST REGION BIOASSAY LABORATORY 

EJ~O~TON, ALBERTA. " 

BIOASSAY DATA SHEET I. 

I 11 II I C 0 :~ PAN Y i! T Y P E 0 F T EST I T EST :; U :.~ 3 :: R 

f Great Canadian Oil Sands Ii 96 hour Static il N-02-002 '~' , 

Iso U R C E 'I i MAT:: R I fl, L 'T EST E 0 II 0 ,A T E S;' ~/ F L. E D I 
! I 'I 
! A" '!)' l' I R' T' II ~O/-/-I' tnaoasca, .,~ver ""O,,'Tlstream d l.ver ,\'ate;:: L. " /0 
i ;1 I 

I P LAN T T REA T MEN T I' Ai~ 0 U ~n 0 F E F FLU E NT R. E eEl V ED II D ATE R E eEl V ED 
II 25 Gallons 1/ 21/7/76 
il i/ 

STATUS OF PLANT DILUTIO~S (%) II DATE TEST THiE I 
lOO, 100, cont:-ol II 22/7/76 0900 j 

'/ I 
S A 1~ P LED B Y Ii T EST 0 R G A N I S ~1 L 0 CAT ION 1 SEN D RES U L T S TO: j 

II II' 
DOE Alberta II Sa/rna gail"dnel"i RF-376 ~ W.H. Lake I 

a RIG I N A L FiE L D AN A L Y SIS i r;R I GIN ALL AB A N A LV SIS (100%) 1. i. . T EST RAe K I 
( 0 ) II ,0 \ d 

Temp C II Temp \ C; 24.0 II I 
Ii I 

i 0.0. (mg/1) Ii D.O. ([1.911) 8.3 Ii 3 - 2 Ui3&4) I 
'! pH II pH 8.24 Iii OBSERVER i 

I I Tr N·o·,.c"~ A Boc'Ket~' . II, Ii ' "'. L _",.1. e.L_ • - .. I 
Cond (umhos) ;1 Cond (umnos) 220 Ii ,. I 

rrH ( /"\ ilN'-/ ! .,) II ZL' ~'3 \mg i, I 1 3 ,n1g/r " J' i 
~/ , 'A!""..:.--!~...4 r _·7<--

• 0 ....... -

RENARKS:" 

.\:;": J i:: ,,::.; ;ij" [' J~.! .;", ' .; 
0" 0,.' 



'T A i -" ~ ETI ~ t::l i.. N L,:J c r; ',' '~- a? -n '{~" u r (/$ t, 0 u ~ e : c.: ,::::. 1-, '-, , 
, -:" i·' ~ ,',---.. 

pH 

I 

1--~---------1 .......... · _~~l.~ .. - ; "f ' 

c: I. t _'v /.<71 s,a -(. 1.1-1 b,3i: /.31 
i .3, '-"-'/ w .. l 

! 

FISH WEIGHT (gm) 

I · J.f I. b LOADING DENSITY (119m) 

NUMBER FISH/DILUTION .. S" '1 c- I s ·1 

'-NU!1BER DlL~TI~~~~CO~C~" ::~] ::::1: .J '.~_ f "1-' '. ,'-----1 

VOLUl~E OF DILUTIONS (1) I!::." I 'iD I '-i-e I~ ... -.:':::::::::=:: j: =1 
.- .~ ,,"; • '" / f / I ! 

I L T 5 0 (H r ) ~.,. . '/ /' ////! ///~/ I ,I ; , 
" ./. ..1/, 1 I 1 

:: :;:::=::-;;.==. :: ::: ::: :':::: ... ==~..,,=,.,..,.,=~~= == "1 

LC-" (Cone by Vol) 
~v • j /,' 

(., ... 

REM.ARKS: 

. ../" - /.-; ~ I l , .. I, I 
/:: •. I_'j 
~,I .. I 17/1~, 

(;-·r,~··~ : .. : .. ~' '~ --"'-' --



• 

BIOASSAY DATA SI~EET Iii 

-"----------"-------""--"- -"--------"""-----]-----------.----, 
EfFLUENT R~PLICATE. NUMBER OF % DEATH 
CONC[NTRATION HOURS MORTALITIES 

"=-:--="=:"c:=-:c_= _= __ ~==-~-=c- ;=~-"=--=~==--- -----+-----'-------1 
- _.-0 ___ /06 '?.o ___ ---L-L-!!&.,'-''-O:::::.." __ -+-___ --L/ ________ -=....:L'-O=-__ ---i 

-""-------------+-----------1----------"1------'---------
(/--:::- I) q 

_ -~c~ .... "---/.Q2..-Lp---- _____ 1 _:::ct...~."_=o ____ +------O----_t-_------'O=------

-------"---- ------------+-------------+-----------; ________ en I -~ -h- ':_L _______ ~.!_7~("_o ---=:.',--'_, __ +-_____ --.:(::;::::::..." ___ -+ ____ '--___ (;::..--_-. "'------4 

l--------------------"- -----~---" ---""-~- -,.-+------------;"-------'-----"--

-- ---- ------ -----""- ---------------'--+--c----------t------'-----

l--" -" --- --- -- "----_ .... -.. ----- -- -- ---- -------- -- ----::: : -:- ------------. -~-:-----,-------
"-"- -"-"- --"" --"--""" - "---" -----"" -------------~-"-------"------ -------------"--"--

1- - ----"""-----"-------- -"------ --------- ---"--- --+--"------"-----1-----:--------------

-"-"---.----------"-----1--"---""--------1-------------+-------------i 
T--_----______ " ______ + ___________ -+ _________ ----:jr--_________ --i 

T------"-------------"---"-----------+-------------i--'-------------4 
i 
---"- ---------"--1-----------" -:-----------i--------

F--- ----------------- ---------"--4-------------1--------------1 
I , 

""-" --- --""----""- ---"---"--- ---------------- ----""""---------t------------"---{ 

r _~=~_=~~=-~=~ =_-_-=====~~~==~_~_--_+ -_ -_-_ -_ -_ -:_ -_-_ -_ -_ -_-_--_-~-.. -. -.. -t--- ---------i 
--------------" 

r~~-~=~==---~=-. --------t--------1----------{~ 
------------------~---"------------_+-------------1-----------------4 

----------------"-----------4------------1------------



/ 
I 

.,,'" 

ENVIRONMENTAL PROTECTION SERVICE 
NORTHWEST REGION BIOASSAY LASCRATORY 

EDMONTCN, AL3ERTA. 

BIOA~SAY DATA SHEE7 I. 

c 0 ~I: P p, N Y I T Y P E 0 F T EST 

Great Canadian Oil Sands I. 96 hour Static 

il MATERIAL TESTED i SOURCE 

Athabasca River Upstream 

PLANT TREATr~ENT 

STATUS OF PLANT 

I.S.Ar1PLED BY 
j : ~DOE Alberta 

'> , 

ORIGINAL FIELD ANALYSIS 

'I River l~ater 

AMOUNT OF EFFLUENT RECEIVED 
25 Gallons 

DILUTIONS (%) 

100, 100, control 

II 
I 

T f:" C::T \1 i i ',':') -::: .--. ~\...,;,--, 

I '~~~-=-=~_~ 11---II 
Ii 

N-02-002 fE' 

DAT~ SP~,:~?~:: 

I 20/7 /76 

DATE RECEI'/ED 
21/7/76 

DATE TEST TIME 
22/7/76 0900 

~~~ __ ~_m 9 ~_I} ___ ~______ _II_~_' 0 . (m 9 /1 ) 8.511 3 - 2 (It 5&6) 

pH ~-----~------- - -- ----'- pH --,- 8,09---'--------11 OBS~~,~cE~, 

Cand (umhas) Cand (umhos) 170 . W. l. __ ;..2 ... 0 ;A. Beckett 
I 

~~_lmgll)_ _ ',_,_ _ NI13 (mgll) - :~r:: ;'~T 1.1 
RHIARKS : - / 

./ 

~ ~M In" = f> "'t "" fl Ir ")'!:': fiT "'" "l Wi I;j ii' IiJ ~~M' !~- If ,1'1 U~ n ~ .1 W",I m 4'~ >:1,\ .. ; 1):, .)~ 1;'1--' ,~!I 1j J;. t-,~ ,_ _ ~~~ ~ {'''s f£~'~' I) I'.J ~fi t ....... ·{~.'~l \i.' [',; ::": 'I ..... 



~.~ ... ~c: r .~ ..,., V i1~"'A SHq"'t'~ iT. 
"' .... 1 ' •• ' 

• I 

v 
. Q ~. " 
~ ~ ~ 

~ ,~ '.q. ~ .. _ :" '? _ r 11 '/ :::, .. . ~ C .:... r;: - ~ II '/? /:: f -:: -!. 
.... t ~ .~ -1' ~ \.0 ~ ~.' - ; . 

'''''. a,~. "j OR -, CONCENTRATIONS lr1EAN & STAND/\PJ) D;:\':~TIC>~) '-~'~l 

i PARA,~ETERS I CONTRO~'I I ;-~'-" ! 00 "=-"" 4_ r
wUCb

----' =._" 
I I • ' ___ _ ' 4 lTI"" • ~. , 

I TE~!PERATURE (OC) , J 4.1: 0,; 1'1-·6:': O'lG_,~~· b~!'~.U_. z.......\..~_ .................. __ -+ ____ ....;. 

i DISSOLVED OXYGEN (mgl1) I '1.~I:t 0,1 Iq. b i O,t/-"1.~ :..v.2..' 1_ J 
I 

I i 

pH /1.3'3·! 0.06 g,O<Di..O.OY 3,D3:!.. ::;·::7 ,. I 
.,! I . ....,,_h-.. __ """"""'====_.w"""¢ -"""'"=+'1 
• •• - , I I 

1---1 \ I 
. /tOTAL \-..----------~--t-......;... ......... --!_---.. +I--...-.;........-..-_+....",;.",....,." _____ l~ _______ , __ .~ -~, ;..;;;..;;;;.;.;.;.;;..-

?/,3 
I 
I 6,./ . 

• 
/~ 3 

. ! 
NUMBER FISH/DILUTION ~.~~_~_~I_._.~_? __ . 5· i 
NUMBEROILUTIONS/CONC 

. ',-"-. --~----l . 
I I i· _1_ -I 

. 11 1 '·0 

I I I 
4-0 I' 4'0 +0 I j 

1;:L~50 (~~:;~=: '::=_=~[Z:t~~/f . 'T'- - I 
1- .... 11_ ="""-"'~~~i"'''''''''''~~~~~~~~trn..............x.,.;;scz;;:z::{ .... At.-;w;. iV\tZ .... :::t:9t""' ........ :::::a::ccttt::':4 .. ::c:;;e:::s::tliU .... == 

VOLUM'E OF DILUTIONS (1) 

L.C~ (Cone by Vol) ; ,,/ /J . L . 
,0 I . /1/ 0 I /·1c.u..L£....LJ'. ;;; rNa L _--1 

b ~.'. Q 1 __ 

RO~ARKS : t/'1\'" ~;.~ ~\ Ir, ; ~:, :7 ,...::;. ~."; ~1 f.! .... ;5: _1 IJ l';? m k'" ~/: •.. ~ ......... ,'.~ "'If ., . • f> ~r~",~ '~'J J;. ~ ,~,\. 1;':'; '.' >. ~ -,:'." (. =... ;:., ""~ ~, 
~ln f;\ ;!f!;,'-r: . ' .. --~ ;;),'; to ~(!~nr. ~ 



T est· N u rnb e r : . _ (i:: .. P.;...-::..!..lJ.";c L 

BIOASSAY DATA SHEET III 

--_ ... __ . _ .. _._-- .. _--_.- ._---..... -._-_.-- '--.------.. - .. ~--- --.--~ ... -------... -.-.. - ..... .. 

') ; ~ 

1.-.' "'-::C-. r'D ()~() __ -f ____ -47...:&:::.....-:.... • ..::D:.... __ _4_-----.-D-----.. -!-------D---. -.--.. _._. 

t-----------!----.-'------}---.--- ---... +.---------..... --
C! ON ,.,QO L r 6 _ Q ---'-_D ____ -I--____ O""::...... __ .· __ =-__ 

r 

i------~-,......_4_-- ______ .---l'---_~ ------.-.-.--

--.. -.------jf--.. ----------+---- .. -------l~· .---------.-........ ---. . .. 
--------_._._--_ ... - ----_ .. __ ._-=-- _ ... _----- .. -- _ .. _--- ..... --_ ..... _------- ..... _---_ .. - .. ----

.. ------------- ------ _ ...... -.. ------------_ ... - .. _---.. _ .... _._- -.. _-_. . ....... -- -- .... _ ..... _--- .. -- _ .... -

..... -'---"'-'''-- .. -----.---.- -.. -... -----------.. r----.. ----.----------.. --- ---- --- .... ---,.,.--_ .. -._-.. -.-

.. _-_._----- ....... _----_.- ----_ .. _. __ . -- _ .. _------_ .... _.-- ... _-- ._--- ... - . ---'---"--'-'-- .-

'0' .------ ---.... ------ --------------c-.------------- .--.-.. ------.-----------.-

t----.-.-. - .. - .. - ------ -------------------_ ... __ ._------1 .. __ .... _--- .--------

.-. -_ .. _._ ... _------...;1--- ------ -_ .. _---_ ..... _---- '----_ ..... _------ ---_._ .. -.-

-----------.-- ._-----1-----------+------ -----l----.--.-----------, 

I 
-------------4------------+-----------+--------'-----·4 

. ,: ~ .------ .+------_._. __ :........- -.-_._--_ .. _-- . --_.-

--------~------------------.~---~---------.--.. ---

~--------- J-.. --_-~~~~~~~~~~:~~~~~~~~~~~~~~-~~~~-~~~==~---==~~: __ _ 
1------- -------1-----------+----------1i-----'-----------... -

r--------------~l---------------+_---------------~-------------~,---

!----------------~~--------.-----+---------------~-----------------~ 

:===============~================t=====~===========C===============~~---_._ 



r 

ENVIRONMENTAL ?ROTECT!O~ SERVICE 
NO RTH\~E ST QC:~TI")·.i 

.,:... \.:i' ... V '\ 
:: -:- i~ .~ 5 3 ;., I{ ~;\30RP.,TORY 

CO~lPANY 

Great Canadian Oil Sands 

S au R C E Athabasca River and Dike Fil,ter 

,Drainage 

PLANT TREATr~ENT 

Tailings Pond 

E~~<C.-:\:C<: ,~,:"~~~~.;, 

BIOASSAY ChTA S~~ET I. 

TEST ~~ ~"/ J ~ :) 1/1 T YP E 0 -~ ;-:: s -; II 

! 96 hour Static Ii N-02-002 'e 
I !I 

MATERIAL TESTED III DATE S.il,>~PLED 

River Water a.:ld Effluent Mixture II 20/7 /76 

/1 AMOUi~T OF EFFLUENT RECEIVED 
25 Gallons 

~I ____________________ ~~. 

Ii 0 A - E '"' ~ I" - .,. " ... '" I' i! I K:'":,,.;:, . .i 

Ii 21/7/76 i 
Ii J 

S TAT usa F P LAN T 0 I L UTI 0 N S (/~) 11 0 f\ T E 'T:: s ;- - = :< E ! 
'I 

Operational 100, 100, controli 22/7/76 C9~O 

---~------------------~~~--------------~--------~·I~--------------~ 
LOCATION I' SEND RESUL TS TO: 

RF-376 I W.H. Lake 
TEST ORGANISM 
Sal-rna gairdne:d 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:~ ~~~::::::::::::::::::::::::::::::::::::::::~ 

ORIGINAL LA[3 A~~ALYSIS 000%) TEST RACK 

Temp (OC) 24.5 

D.O. (mg/l ) 8.1 
3 - 2 (ff1&2) 

pH .... 'I:\~' 
8 • 46'".'11: . OBSERVER I 

I 

. W N f 1..1 • "::I~' .... I 

Cand (umhos) 6: 
umnosJ .. ' eue~ .... h • ... e>-t<.e"'-I 

650 It ' 

N H 3 (mg /1 ) I.GH.. (~ /') . -{I'------:----~- / i •. . ~ 3 "I 9 I - ---I I ,. I i /' ! ,,' ", I 
REt'iAR KS : -

~ ~ ~ n~~~ ~'P """"""""'-'!'t 0-ft ';"'.~ t.,,;,"! (.,~ n ~ b~ "'~ i\ .'\ t' -- ~'\:.; ~. . ~, .' , ~:; t;\ ~~\ t:;o: ~ ::~'f'~ t~ t:~i f~ ~~ ~~., ('t. ~ ~ ~.~ ~~ : ~ : .. 
_~ ,'~ ~. ~ ... ,,,,~ tl, <f) i:' ,t .... ~ "'I " .• ,. i -' '"' I 
'/l;;·~~e" .. ·.·{>~ V~';lfF".~ l""" ."",1;'1 \ ,) :~. :~'.<.. \i h ~J Lt.:: f":-:: t; c :~ ~3~;"·.'5' 

. --



. ~ ~ 
-- • 'J _ .. -- I> - .... -

, ..... ~ • jJ\ t:. : , j I ., \A ~ • ,....i ' ,.., -;l Tel 0 - 1 
,'a.- . ~ __ j • \....../ .... ~ --'" ........ ~ __ • -'..... c1. .... '- • ___ -:;..' _~ ___ . -. 

*"" :=:.t.= 14:u ..... =;:Q_...".~U: A t "-"'~~ 1tZ relt:l 

I Ii rONCElrRATTC~:S: ( ';':--'=~i & STLH'/'D'~RD D8I1;;-:-7("',\) , 1 ' l"'~ t , ;: ." ! \ I " .• -- .' .~, J.., • I .. --, ~ 

I' 0 to AVc~ E R 5 '--C 0 N T R 0 L r -;.() ('!, I =K~=~~ .. ) ~: =[ w=. ¢I' w-l 
•• ~'.\ •• -' J .... f I .I '- J • '.....,J" ~ I I I 

'
I ~=;:J~C~~7~'UR!:' (OC) "w"-r~~<-':~:~~-I >=~ _ "7;-),)\ ::-'::1/-",' " I 
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I P LAN T T REA Tt" E ~ T ! Art; 0 U N T 0 ~ E F FLU E NT R E eEL V E D D ATE R E C ~ ~ / ~ 0 
, ' , I Tailifigs Pon~ I 50 Gallons I 27/7/76 , 

, STATUS OF PLANT II DILUTIONS (%) I' DATE :rES:- TH~E I 
I Operational (I 100,80,60,40,20,control II 28/7/76 09')0 f 

! s At,j P LED B y II T EST, 0 R G A N ISM L 0 un ION Ii, I SEN 0 RES lJ L "1" S TO:, I 
I. ' 'I 

DOE !~)..berta I) Sal-rno gairdneri RF,-376 L W.H. Lake /' 

========~==========~Jt, . J~~==============~: 
ORIGINAL FIELD ANALYSIS Ii ORIGIN/~L LAB ANALYSIS (100%) ( TEST RAC< I 

- (0) I) (0 '\ 21 5 II lerr.p C !I Temp Cj' Ii 
I; \'\ D.O. (mg/l) Ii D.O. (mg/l) 5.5 3 - 4 

, !I ii' '1/-0 I pH ': pH 8.26 OBSERvt:, 1 
• • C "'!. ,. ~ .. 

I I w. Net:~e_c: 1'\, uecKett I' 
Cond (umhes) Ii Cend (umhos) 1250 Ii _____ I , 

NH3 (mg/1 )' Ii NH3 (m9/l) /II-~r,).: -~T! ,/. ,_ 
. tl -. [ 

:? 

R E r~ (\ R K S : - _/---------~-
,. 

t',;'l\\ /.';::"\ r;. H "ii-, II '--- :~ ,F-.'';'':' ;.,\ ,t:; ,;~". rr hill R !'i 1. f § XI ~;-?\ !;, ~J ;::: ~~~ !"_~ • .; ,;'! i-; ~ _. !.:::! . ~:f ~.f t(, 1:'n' .. ~,. ... '>'_ . ,I -r .. ,_. ,_ .,' __ . )'. ". " p' ~ •. 
~;l../>::,~. !!! n::::;J:~.:~·' '.. ,:--, "; ~" ,} .. :. ,:1 ;J~ 



, T 
) . AY - TA : : ETI 11 __ ,H cr:l 

, 
.. ("',I t""!/-.. I /. T 01 
. ~ - .J._J._ ' .... - Dc. L _ ,;..' .1 

"I 

r CONCENTRATOO: ( I~EAN :-e STNC/l,i~.D DEVIATION) ""-1 
I . 

PARAMETERS r CONTROL ~ : ~ 'I D ;, 0), L (;'~ J 0 {) I 
I ! • . - , 

T ~ III D C' R A -I' U R r: (0 C ) : I ;;.. ~ '. 2 j' ILl' ().J... V'" I I '-I C J t:: . -i I i ~" . :.) I b, 0 I I hzt : I - I I '- : ~ 'I -"* V, _ I, _ ''''''> Iv' I '- . _ 

DISSOLVED OXYGEN (mg/l) )0. o,t D.,," "1,1-:'.. G,+ cl. '+ , 1~8'~ ;-~;-,-j-~I""""'-.-3""'-::;-. -_-1, 

, <7 ' f 'J' r-'.J I' (J - ~ t . p H '1, b o·:i... 0,' i g. I IS :t O,) b D I -~ tl :) . '1 D 6. I z... 1 () , ::-J .:: ' 
'. - . .........,--------~ 

CON Due T I V I T Y. (u mho S ) I ~; 1 .:!.. '2.. :.: ;::;.c .:t ;"). t.f 1.:, 0 . 7- G D '--1 5' 0 1/ D D " 

AMMON IA (mg/l) - -' I - -. I -- ,-- IroTA!. 

FISH LENGTH (em) 1,3 :!:. oS "1. ~ i 0-9' 1.b,± /.2" "".'7:!. D.5:-".'I.:':"-;:I '3,b -; o·t 11.(i< 
I 

FISH WEIGHT (gm) +,:; :t D,~ 5.S i /.9 5 .. 9:t. $,01 5.6i.. /,L
I 

1,5 ±.. ?,Z 6/1-:.!.:. z. i :::: ). 

LOADING DENSITY (119 m) /'7 I.S I '·3 I j. +- }IS' I, z. I.S-~:~ 
NUMBER FISH/DILUTION 5 S' s ::; I.!;:; 5' I 
NUMBER DILUTIONS/CONC I .1 J!" I I I , I 

I ~ ! 
VOL U M E 0 F 0 I L UTI 0 N S ( 1 ) 4- 0 ! f () !..f- D· 4" 0 . ! '-/- (J j ~ D 

I -
I L T 5 0 (H r ) . -, . I i I . ( " 7i ) I - (,,, . ) I 1') 

- "("/; -/c(..,...,./\<"\ !'-!;,.,rr~)( i') 3<::: .... "-"l'"' ·i,..,r., } !.",'l"_;) (JC /' :.).O.{/)- "O,) i. ')L...-"'>I../-"~O\l·<' v -... .. ~ ...;:J ol..v-;.~/' " ..) .,.,/....... :. 

t 17'l! 1 :: :t:s=.~......,. !J • ........"su:n~,; ::::::; \ ==-.............. O:.~~ 'n=mr ~"':Yl 

LC ... o (Cone by Vol) I,!i ((nl ",.J' ,J ':,'j. :.:: .. C' '"\, ~ us-S/' 1 ;) j,:" .'.;", .~,-.J:.J""",C'.'.,/, ~:.: :.(:AI~': It.) 11,, __ ,- .:~ _I' V" 1';;>' i .. ,. , , ' \..: \: . . 

RE;~AR KS: 
.§i~ {;;~ [; ~ E~;~ ~.~ :.:':?, :~:~ ~", .~~ ~ .. ~. , ~' .. 
t>':f' ~.;,; r.; ~.\,;<: ~~ l'<-; ~-r t8. t.v IJ~ ti .~:; . .,. . .; (; . 
.. .t . ? f' i~~":: }-~".;'i .~. ~.~ 15.; r:~ .... ; ... w .... ?;. ':!1. ; .. '; ~ ". 



T est N lUilb c r : _J!..:-.!l.f.~-:.'_.:...£)O ~ /j 

BIOASSAY DATA SHEET J II 

---------.-" .. ----- .-.- .---------'----4------------1---.--
_ ? () ,,7(2._-l-____ ~._=5~ __ ~----r---_.----- r __ . ___ . __ 2._D ____ .. _. __ 

----------_. __ . __ . ;;;l. 
\-----.--~-.-- --------

r
,.------ ---' _. ___ ~.:_2. ')-- r------ c:2 . . -....: --- -.. -. ___ :-!._O~ 

. .. .... 

r~~=-:--~- ~ !c;/_~~~= __ ~~~ __ -- ~~-=-=~_=~~=~i~_~=~~-~ 
i _. ________ . ______ ._. __ . _____ .. _. ___ . _____ ._ .c; I 0 _. ______ 1-. ______ . ___ .. ____ . _____._LQ_Q_. __ __ _ 

... __ ._. ,._._. , •• __ • _. _ •• ____ ._ •• ________ ." _______ • ___ • __ • _____ •••• __ ·_ •• ____ ~_ ••• _~_ •• _ ••• ___ .k •• _ •• ___ 

1./0 "..\ .I). 0 . / c:) r ._. ___ .... _ .. ______ . __ ... _________ ._. __ . _____ . ___ . ______ . _______ . __ . ____ .. _. _________ ._ ..... _____ ., _____ . ____ . __ .. _. ________ .:_-'.2.. ___ ._ 

/;:; .0 t!/ /00 --.... ----------_.------------_.- ---_.- ---------------_._ .• -

----_._._--- --'--'- --, ---------------------- _._------_._._---1 
·r 

.-.. ---------~l--.-~a-/-f.!-2_-'-"~=___ __ _l_----....:...--_--____'l 

L/ -'._--- ---._--- &-'0 

/ /[..) 0 

I/} -- ,. '/~ J -'---r-----%:-~ 
==~' >:~~=~_=J ________ .--J---- --------+-

---------+---------_._-

--
0 .: ~ 0 

------------. -- -------.--------1-------- --4----------.------------.--

-----.---.--.--------l ------------._-- ----. 

--.--- --_._---------1----- --------l-----·----.. ··-----. 

--1------------ ------------ ---------.----

._-------------- --------------+------------- ---_ .. -

----I----------------f--------.--------



_ I 

ENV!RO~~~~TAL PROTECTION S~RVICE '",-..../ \......--'" 

NORTh~EST REGIC~ BIOASSAY LASORA70RY 
ED:~C:~TON, ALBERTp,. 

BIO~SSAY DATA SHEET I. 

COi'lP,~NY il TYPE OF TEST II TEST NUMBER 

Great Canadian Oil Sands II 96 heur Static II ~-02-003 'E' 

SOU R C ~ II ~I; ATE R-I~4L T EST E 0--------- II 0 ATE S flY P L E J 

A::habasca River Upstream II Rive:- Hater Ii 26/7/76 

P LAN T T REA n~ EN T i i M,W UN T 0 F E F FLU EN T R E C E r V ED II' D fI, T ERE C E1 '/ to 
I' I 
' 25 Gallons Ii 27/7/76 

I I~I ------------------~I 
STATUS OF PLANTi DILUTIONS (%) Ii DATE TEST Tr;.~E f 

100, 100, control II 28/7/76 0900 

SAMPLED BY J TEST OR~ANIS~ LOCATION/)i SEND R~SULTS TO: 
DOE Alber ta I Sa Zmo ga1.,Y'dneY'1., RF - 376 I TN. H. LaKe 

==================~========~. J~i ==========~====~ 
ORIGINAL uF_IE~~ __ ANAL YSISII O_RIGINAL LAB ANAL YSIS 0 00%),11 TEST RACK 

!~T e ~i~(OC) 
- -----------.---, -------~--l---- , 0 , I I 

I TelT~ ( C) 20.S : -, , 
I I 

D.O. (mg/l ) D.O. (mg/l) 8.8 I 3 - 2 (115&6) r 
! I 

pH pH 8.19 

II 
OBSERVER 

Cand ,( umhas) I Cand (umhos) 165 
H. Neufeld A. Beckett 

.'. Ii / ...• ~ ___ :_. ___ ~ ____ ~._ ~.~_.....c.......... ____ ~ __ o· --
NH3 (r.19/1) 

---------------c--·--I-r 
., _ J N H 3 (m 9 / 1 ) . ~// '/","", . //-,,- .:-, 

~ .. ~// 
/ -

R E :',;\ K K S : -

~~ , (,;' t,)>\:.:':;' 
" ; ~ .\ ,". "'~: , ""~.,. 

J---



ErOP-~AY DAI'A SHE~T II 
! 

: e s -: ... ~1 ~::; e r' ;\; ~ (.J (.,.. VV;":;:"- t;.::> ~ t..I ~ v C 0 '_ ~ to 

I'-'~ 'L rr'~''''-I''''''''' "1'''" I \I""'" ..... -,,' ,"",<--', -, ... ,-"("\,\ I .... ';,.. 1 ~A 10 .. S- I 'c .... u .... J x. ~, :\' ,.~ :::1"~ I . oj 
" ... :, '. _ ;, • I \ I I • ; \ " ... n • \ I.l> u I r" "..oJ. ,. ' ~,=. v .'.' I ;, v" 

; D~RA\l~T;:'RS ,1 CONT;OL I,"" ;',,,,, (", --, 1, =.~';-~~ ",', II "" MS,". 

"

, I j", ...... -, , ...; '-' , " I .. -
(. ~ .• _-' i a "'" '------=-1 ' 'I- r------+'-~-~I------1 
I of C' ~,1 P C () A I " R r: (0 C \ I ' :.J ,,- t A ;..1: ! ,J ":i ': ",'! ::.i -:. -;- r "Z I 
L_-'" ~ ~~,," i.. • _ t •• '.: ':-'0: 0"'.' ~_-'-::..: -"'j "::. - J, -I _. _ 'I 

DISSOLVED OXYGEN (mg/1) , I' 'l,b i),. q,S;:t')~1 !. :. ),31 I . _I 
• • , 0.,,' .... - -".. -, '-- $ • I . --,--"" I r 

! ~ '1 "J , ~',? ,i'; ~ I 2. ! ; I ph' -1 .... ~~J 0, A. ; I.' 0 " .... ,.. , ,... ~~' '\ A. ~I ' V I ,; 't 

C~NDUCTIV ITY (umhos )!'~,~ ': 'j~ : I 'I'~ ~ -;' i,_:;r: Z'o L I _ .. i , 1 
M·1MONIA (mg/l) . I I /TOTAL 

I F ISH LENGTH (em) l'g,2 ~ 1,;/ f, b ::. o,{, ,i '1.2. i:. (),5,'-- ._- -Ir --~"'--! ____ "·-_"17 7i (; 
f' - .. r-' ; I 

C 0. i- 7 (, Li. / 'i ' -:: 1 :- (, " ":::.' I I Ie y + \ 
;;:), I _ t.- I T ,0 ~ I, -.,) I .. ' > '" V I , ( I I ,_' I r v - ;~ 

'1 :. I -, ! 'r 11.7<,) 

FISH WEIGHT (gm) 

LOADING DENSITY (l/gm) "+ 1,1-

NUMBER FISH/DILUTION .')- s 
------~-~-- ,'_. -- .- ------- -,------------

1-' -'-

NUMBER 0 I LUT! ONS! CON c/. . "' L . ~I J '0 "1 

'10 I tD ; ~ol I VOLUME OF DILUTIONS (' ) 
I _ __, __ , 

lTSO (Hr) I
- ~' I -/," ..... -r ' //-;:11: / 'I; I ~/ i/o ,./:.-, ,-//', " 

Le 50 (Cone by Vol) " 
1'1 D"/ /\ c. I ..... " 1 L '/ L C 7 ii 1\ L. 

R E j'i {d< K S : 

'I 

I 
I 
I 

~ ~ m f:'I; ~_f"~ !;;--.'; ~ ~:~·ilr.; r:"'i i'JI t.r ~1 IJi ~ ~;"l !A; it: ' ""~ ?i ':} ! '. t'\.: .:'! .!. F ~t. E; 

it,~ ;~~i7i: 'F ,:> ;:i} ;; p: (',;i 1/ :" p.r. r 



, 
Test Number: 1\)- O'"L -' 06~.:.£. 

BIOASSAY DATA SHEET III 

f-.-----------.- -"---'--"- _ .. ---._.- "--'l--'--"'" 
-I EfFLU[NT REPLICATE NUMBER OF 

CONC[NTl,ATION BOURS HOHTALITIES 
-':-'.--.~"'::"-.-.:-~:'-:-' .::-:::=.:.::-- .'::.-:.:'~:::, :=:::::- ".::: -:::::":.:.:.:.~-::-:".-.. :-::.-:,:::::;-:,:-;-:::::----,'.-~:..-:-' :.~~-;-,.- .. ,._'.-.:.-----_. _._-_ .. ,.- .... _ .•. _--- -----_.- ... ---

. __ .•. -----_ ..... __ .. _ .. --
% DEATH 

I 0 l) ~(, I 0 0 . 0 _ .. __ ... _-- .... _-----_ •.. _--_ .. -_ ... ---- ... - . __ ._._---_. __ ..... _., ... __ .. _ .... __ ._---_ .. _.-.. -. __ ..... ---_ .. _. "'---"---'-' ---_. __ .. -
. __ .. _-.. _--_.----._-_ .. _-- ._---_._---_. __ ... - .... _- --_ .. _-_. __ ._-_._-_ .. _ .. __ ._-----.- ...• -.------

._ ... _. __ J_D 0 ___ . ..... . __ .... 9 lh 0 L 2 D . - _. +---.. ..:.---.--.... --.--.... -.-- .. _-_. _.---- .. _-' ._._--_ .. -=-_._-_ ....... _-
.:~ ;." 0 0 2.. () --.-- ----. -_._ ........ __ ...... _-_.-_ ...... --------_._----_._ . 

........ _ .. _------------- ._----_. __ ._._ ... - ""---'-

C:' .. t) ,".1 -; 1< t) L . q J.." 0 0 0 -_ .......... _---_. __ ._. __ .. - ------_. - .. ~~.-+------------ ---_. __ . - .. - . ..:..----

r-----·-·-·----.. ~_+_------c----_+-------.. --__!f .. -- .. -..-:....--·--·'-,'--"--
• '0 

}-----.----~---- -------4----------_ .. _-_ .. _------
----.----.----- -l' --------..... ,.---
----~------ f-.--.---------t .. ,.-. ------.---~ .... - ---------.--.-.--

---_._--_.----... .... _-_.-'.. --- ------ .. _._--_ .. _-----_._------

---- -------- .. -------~--- --- •. -----.. ---
--.. ----.. ----- -----------l---------, .. --.... -.--... - -_ .. --...... ------.. -.-.,..---1 

-~~-~~ ~-~ ~. -~.~~ ---' --=.-=~~~--- -= 
--_ ... __ ...... _--_ .. __ .. _---- .------~ .. --------_._--------_. _._-_ ........ _----- ._ .. ---

~ ... -.--.. --------., >1;,;....--+-----------'---1---------- -----t·--------·---··--
.: " --.-.. -.-.-------+--~ --------r-------------'1-----.--------1 

... ----.-.--- -·-f---------·f------·---·----+--------.. -----· 

.. --.-----------l----------+-----------.. -- ----.--.-----1 

-~-========~=J=:r·==========:::::::::::::::::::::~=---=._ 



· ! 

EN'I I=: 8..,:.: ~ NT ALP ROT E C T I 0 \! S ~ R V r C E 

NOR T :...' ',': ~ S T q:S:ON 2!OASSAY LASCRATO~Y 

:: ~ >: c ;\{ T 0:\ ~ ,t:, ~ ~ : R T A 4 

sro~,';SSAY DATA SHEET I. 

; " ril\PANv ; TYPe: 0;::' TC:<:T I'! Tf:'ST riliVS::-D ...., ...... I • • L. I • _.,J • II ,_ I V· I - f\ 

Great Canadian Oil Sands 
I! 

96 hour Static Ii N-02-C03! c I 
i 

SOURCE Athabasca River and Dike Filter I ~~ATERIAL TESTED Ii DATE SMiPL~!) 
I Drainage Interface I River Water and Effluent Mixture 
I ' 

26/7/76 

PLANT TREAHIENT Ii AMOUNT DF EFFLUENT RECEIVED II DATE RECEIVED 

Tailings Pond II 25 Gallons Ii 27/7/76 
II 1 

STATUS OF PLANT I' DILUTIONS (%) I, DATE'TEST 
Operational II 100,100, control 28/7/76 

il :1 

T I ~lE 
0900 

S A:~ P LED B Y I! T EST OR G A N ISM . L 0 CAT ION 'I SEN D RES U L T S TO: 

DOE Alberta . J~ SaZmo gairdneri RF-376 ~!;:::::::=W=.=H=.=L=a=k=e==========~ 
OR!GI;~AL FIE~~_~_~~_~YSIS i ORIGINAL LAB ANALYSIS (100%) TEST RACK 

1---------- -----

I T em p (0 C ) T e m p (0 C ) 20 . 5 

I D.O. ( m 9 /1 ) 0 . 0 • ( m 9 / 1 ) 8. 7 . 3 - 2 (ill &2 ) 
r I, 
I t.l I I P" pH 8.43 OBSERVER 

i Cond (umhos) C ond (umhos) 600 I W. Neufeld A. Beckett 
...jl __ ' 

NH3 (mg/l) NH'1 (mg/l) ~.I j' '-~11' 
R 0: ARK S : -

,.' 1'-'" / ' . v . .. ' f 
Ii. ' ~.'" ~ - .. 

/ 

~ L~ ~:lI it' ","",,'" ""'" ,.....,., . .-.; •. ~:";:i ~'I" ,' .. ,.",..-; "r:" ;''4 
l't':· ',!., rr .;.";\ ~~lfl [f !~"'" "!5 r~~ l' .. ~ .. - ~~~ 't' .... - ,~-" ~', K-'~ ".I 

~:~ t, :~;:~ ~;~~ ~~~} [.i;. ;~ ~~,:. :,' ~f:'? ~~:~.~i i'} ~ i !:~. r 
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U II 111 In 
Cl11ICLiHfZl\"IION 

Test Humber: r-j_ 0:':' ,- ()o::.~ -.1. __ . __ ..... ___ _. _. ___ _ 

DIOASS/\Y D1ITA SHE.EI III 

HI I'I.! c/\T! 
l! 0 l! L ~~ 

;/ ':; , () 

/ (' ') 
_. • ... 1 ,-'" I 

') ;; ,y 

tHll-l B f It 0 r 
H 0 In j\ 1. I TIE S 

.•• " ... -c ... _ ~~---.-----.- .. ----- .. '" ......... -- _ •• -." --. - - .-- .-

ZD 

'.J . ....., () v 

9,: D _____ .J Io--n 

(J)_1 "~~=__---:l {'D-~-{ "" --' ,=-" .... =. ====~-ij-'. _ 
i: __ -.--=-~~ __ :~=:~.~ ___ . __ ~_' _~_ =:'~~%~;; = L .---_-~=-_=_-_-.. _ _=_~ _ · .. _:_~.-._··"-=-:.u~ ~:--

-----_._._---_._---\ 

.... ") I .-, I .... ) I l.. .... 

" 

---_._--_ . 
o o 

.---1-----------+-----.-... ----.------. 

. -' - - -------.------~-------._----- ---_._---_ ..• _-_ .. _ .. -

\ ---~----------- , 
.1. .. _ .. _____ ... _ .. __ ... ___ .. ___ . _._ 

------------- ------ -1-
': ... : .. -=.= ~~=::=_==:~t-~-=-~=·-'=~~~=:=·:=~~j 

)" • ' •• '-, .' ,.,J.--.,.'t.-" I; ",,: .. j I', ';', i, ~'\>I'~'~j;:A i,l,' I{-, ;", '.'j.,: ; .... , . ,,", I' .~" r ,l I -<... \ - ~ 
,'\ . I ,\ \,' ; , \: "; \' t': 1 I' '. 1 
,-, "j I I 1 Ii ~ 1 .' .. \, I t ~ ~ ~!: ~ j 

,I ~ , ' : : 1 t 1 • t l :". . " " 
- ,I i I . l ,· .... 1.' (~J '\ i.:1 U;-I ,.j ,.j.; '\,j ,"/;.,, i.\ ' ' 
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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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