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PHELI:·1HIARY CC:·PATIBILITY ,~Tu'DIES OF 

,9.C.O.S. SAND TAILHiGS .POnD ~'!ATER ~-lITH 

ATF..l"lBASCA RIVER 

H1TROD.vCTIO~ 

'0 I' , 30' 10.68 r. COS 't ' "'t . ,., ,110 x "l '06 k't3 n "Jay, , ,'" LX... .reques ea perr.llss~o.n , 0. o.~scn'crge ~ J,: 

of effluent fro.m. the sands tai;tings p~nd 2~t the Fert 1·1cl,lurray siteiLtethe Athabasca 

River during p8rieds ef high river fle1-1. G~C.O.S.· o.utlined the e~!ents;t.lhich 

made this request necessary in erder that an ?,dequD.te bE.se bedeveleped for 

a stable 200 feet dike. 

Samples o.r the t2.ilings pond \·later uereobt.iined or;, Ju.l'le 3, 1968 to assess 

it f S cOElpatibility with the riVer "rc:.ter. Saraples of theA.P .1. sepc.rator 

retentien pend effltient, \-laste "Jater sterage pond; andkke Athabasca. ,,:ere 

alse·ebt&ined. 

DISCUSSIon 

Analytical results are included i..'1 the Appendix. 

A. Cherrdcal Ane,lyses 

(i) A.P.I. SeDar8.ter Retention Pcr:ds Effluent (A-I) 

, . High values i-Tere ebserved fer cdor number 10,000, oilcent:ent 

25 Elyl, and phenel cOl:centrn. tion 760 'p.p. iJ. 

( 

(ii) Haste Hater Sterage Pond Effluent . (A-21 
.i·, \ 

All parameters "mre Sf, tisfB.ctory excG,?t a: high Gdornumber of 1000 

CH(hydrocarbon). ' 

. (iii) TailingsPono. ::fater (A-3) 

The follm.ring parameters Here considered, to. be excessh"e: 

o.do.ur nunber 1000 - CH 

total solids 11,l~91j. Jilg!l 

suspended so.lids 10,360 fayl 

...... 2 
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oils and greases 103.8 mg/l 

phenols 150p.p.b. 

(iv) Athe.basca River Upstrear;: of p.C.C.S •. (A-4) 

High turbidity of 63 mg/I l .... as obser'led and nost probably 

characteristic!' of flood flO1.]'. G.G.O.S •. have noted that the suspended solids 

of the ra\-1 river water during July 1965 ra.nged from 475 to 870p.p.m. and 

. averagec1680 p.p.m. 

Oil content of a mud sample "laS 34mg/1. 

(v) .Lake Athabasca at Fort Chiue1.ryan (A-5) 

i<later qualitYl.:8.s satisfacto;cy although Cll'!imonia-nitrogen and 

phenols '\-rere monitored at 0.6 mg/l and 5 p.p.b. respectively. 

B. Calcu~ated Comoatibility of TailiqsPopdiJ::lte-'" \-lith Atl;abasca River 

Appendix A~6 and A-7 represent the calculated inc r'8ct S:e of variolls rivel~' 

constituents due to Tailings Pond "rater being dischai-gedtb the Athabasca River at·· 

river ·f10H of 20,000 c~r.s. at dilutions' of 1=500 and 1:1000 respectively. The 

. latter dilution wo'.;ld increase odor mi.nber by 10 •. 

C. Settleabilitv Tests 

(1) Appendix A-a represents the rate of settleabiiity of various 
". .". 

blends of Tailings Ponci .... ater "Ti th river "rater. Rapid settling' of the 

blended mixtures occurred within the first 10 hours. 

(2) Equal portions of Tailir:gs Pond w::ter and A.P.T .. ~eparator retenti()D.. 

pond water effluent ,·rere cor.:bined Elnd diluted 'td~h rivel"l;~;ter.Settlea.bility 

profiles are represen:t,ed in Appendix A-9 

(3) Appendix A-IO rer)resents settleabHi ty profile::; of Tailin:~s Fond 

"Tater and a 1:1 blend of TailiELs Pond \ra~er ,·lith A.P.I. Sep~:rator re'tention 

pono \ora tel' effluent. 

. ... 3 
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(4) Appendix A-ll reprf'sents thesettlea.bility profile of the A..P.1. 

Separator rE3tel1tion ~ond ',Tater efflmmt. 

(5) Analyses of the supernatcnt liquid obta.ined frorJ the settleability 

te:::ts (196 hours) are listed in Appendix A-12. 

,c OIIC LUS,IOHS 

Analytical data suggest that a' disch..1.rgeof' 10 x lOb I .G.P .D. 

from the Tailings Pond '!:TOulc1 Iilinimize effects on the A thabasca River and yet 

a.llowthe discharge of 110 x 106 ftJ , to occur' during a 2 month period 

"Then river floltTS exceed 20,000c.f.s. 
, : 

Sedimentation of theh~gh solid.s content could be induced by " 

directing the Tailine's Ponel, '!:Jater to the retention ponds prior to~ dischar-ge 

fron the ,\{Etste 1,-Jater storage ;::ond. ASS1.l.Eing that the regular proceSS~laste 
6 ' , ' 

water discharge is maintained at 10 x 10 I.G.P.D., settling time of the 

.Ta'ilingsPrmd 'l-Jat'8rq.O:x;106, loG.P .D.) '!:iould be 7 h:)urs in the retention 

ponds and 8.L~ days in the 'Haste water storage por,d. ' 

E.E.Kupchanko 

June 21, 1968 
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GHEAT CAHADIAN OIL 2ANDS LTD. 

Sampled June 3, ' 1968 

.Biochemical Oxygen Demand 

'CheuicalOxygen remE~nd 

pH 

Oils and Greases 

Threshold Odor Humber 

'Total Solids 

VoltttiJ.es 
Fixed 

Suspended Solids 

Phenols 

Arsenic 

Volatiles 
FixeD 

POND EFFLUENT 

24 

197 

7.7 

85 

26 

10,000 

2L,0 

7L~ 
166 

64 

30 
34 

760 

,65 

A-1 

2·ETTLIIIG 

(Rg/l) 

, (rag/I) 

(L1g/1) 

(mg/l) 

'(me/1) 

(ng/I) 
(Tag/1) , 

(rJg/l) 

(rug/I) 
(mg/1) 

(ppb) 

' (ppb) 



GHEAT C.AI1AT":IAl'T ~)IL SANDSL'fD. PO:mEFFLtJENT 

Se.mpled June 3, 1968 

Biochenical O:;:ygeh DeI!!<'lhd 

Chemica.l Oxygen Demand'· 

pH 

Alkalinity '(as· CaC03) 

Threshold Odor Humber 

Oils and Greases 

Total Solids 

Volatiles 
Fixed 

Susp'ended Solids 

Phenols 

. .A.rserlic 

Volatiles 
Fixed, . 

11 

"112 

,7.6, 

,::105 

:1000 

" 4.6 

330 

96 
234 

19 

5 
14 

64 

75 

(myl) 

(mg/l) 

Cll 

(myl) 

(mg/l) 

(mg/l) 
( I mg; 1) 

(mg/l) 

(mg/l) ." 
(mg/l) , 

(ppb) 

. (ppb) 

A-2 

los/day 

14.:30 

13260 

13620 

.' 59.8 

/42800' 

12500 
30400 

2470 

. 650 
. '1820 

8.3 

9.2 



GREAT CAIIADIAiJ OILS.A:Hf'S LTD. TATLIW~S 

Sampled June 3, 1968 

Biochemical Cf'.Kygen Dernand 

CherJicalOxygen Dem:md 

pH 

Alkalinity 

Threshold Odor Number 

Total Solids 

Volatiles 
Fixed 

Suspended Solids _ 

Vola-tiles 
Fixed 

Oils and Greases 

Phenols 

Arsenic 

.- 145 (me/I) 

_. 3557 (mgjl) 

.. 8.4 

315 (mg/l) 

10,000 CH 

11 ,L~9f,.. . (mg/l) 

1,882 
9,612 

(mg/I) 
(mg/l) 

10,.360 (mg/l). 

1,690 -(J'i'.g/l) 
8,670 (mg/l) 

103.8 (ng/l) 

150 .. (ppb)-

0.0 (ppb) 

A-3 



A-4 

SUInnl":',ry of Analysis 

ATR."-BASGA RI"lffiR UPSTFFAM OF GREiS CLGtDIAHOILSAl.ffiS LDITTED (OnE }lILE UPSTREA~lJ 

S8~pled June 3, 1968. FLOt! = 30,800 c.f.s. 

Biochemical Oxygen Demand 

pH 

Alkalinity (asCa003) 

Threshold Odor Kumber 

Turbidity as Si02 

Total Hardness' (as CaC03 ) 

Chlorides 

Ammonia Iatrogen (In! -N) 
3 

l.T • t t ,.~ . t . 
.1'0.. ra e .a rogen 

Total Residue 

Sulfates 

Color 

Phenols· 

'. Volatile 
Fixed 

425.Jml 
450 mu 
500 mu 

Oils and Greases 

Fluorides 

Tannins. ard Liznins 

1.0.. ·.··(mg/l) 

'. 8.2 

99 (myl) 

4 I'fusty' 

63 (mg/l) 

110 (mg/l) 

1.0 .... (mg/I) 

0..3 .·.(mg/I) 

0..09 (mg/l) 

240 (mg/l) 

70 (mg/l) 
'170. (mg/l) .' 

30 (E.g/I) 

75 
50 

7 

·3 .' .'. (ppb) . 

3.4.. (mg/l) 

0.09 "(mg/l) . 

0.7 (rag/I) 

.. 

.. ' 
. , 



Sampled June 11, 1968 

Biochemical Oxygen remand 

pH 

Alkalinity (8.S eaeoJ ) 

Threshold Odor Humber 

Turbidity' (as Si02) 

Hardness (as eReOJ ) 

Chlorides 

. Nitrate nitrogen (NOJ-N)· 

Sulfates 

Total Residue 

Color· 

Phenols 

Volatiles 
Fixed 

Oils and Greases 

0.9 

8.J 

89 

4G 
25 

102 

54. 

0.6 

0.07 

59 

1$0 . 

66 
114 

65 
50 
40 

5 

0.3 

(mg!l) . 

(myl) 

(mg/l) 

(mg!l) 

(rug/l) 

(mg/l) 

(rug!l) 

(ng!l) 

(rug!l) 
(rug!l) 

(ppb) 

(mg!l) 

A .... 5 



A-6 

FLOHFROH TAILINGS POE]) 20 BILLION GJ'lLLO?-rS 

PER DAY_,.. RIVER FLm! 20,000 c. f • s~ 

ApDroxir;:'-lte dilution ration 1/500 

Biochemical Oxygen Demand .290 (mg/l) 

Chemical o-Lygen Den&.nc1 7.2 (mg/l) 

Threshold.Odor Hutlber 20 CH 

Total Solids 23 (mg/l) 

Volatiles 3.8 (mg/I) 
Fixed 19.2 -(mg/l) 

Suspended Solids -20.8-- (Jrl.g/I)-

Volatiles 3.4 (mg/l) 
Fixed 17.4 (mg/l) 

Oils and Greases 0.206 .. (mg/l) ... 

Phenolics .3 (ppb) 

I 
I 



A-7 

Great Canadian Oil Se.:r:ds Ltd. Tailines Pbildadded <?-irectly 
to AthabascaRiver. 

ELOH FROi'! TAILnms POND' 10 NILLIO:·~ GALLOnS 

PER DAY 

.RIJ11'....R. FLOH 20,000 c.r.s. 
Approximate dilution ratio 1/1000 

Invrease of various'constituents • 

. . Biochenical Oxygen Demand 

Chemical Oxygen Demand 

Threshold Od.or 'Nuiilber 

Total Solids 

Volatiles 
Fixed 

Suspended Solids 

Volatiles 
Fixed 

Oils and Greases 

Phenolics 

·145 
'. 

3.6 . (mg/l) 

10 CH 

11.5 .(rug/l1 

1.9 (mg/l) 
9.6 (rug/I) 

10.4 (mg/1) 

1.7 (rug/I) 
8.7 (mg/l) 

0.10.3 (mg/1) 

.15 (ppb) 

- .' 
~ .. 

," .. 
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A-12 

AHALYSES OF SliPEri'hL1:T LIGUID FrOU SETTLEABILITY 

T}~STS 

A. Tailings Pond i'13.te~' diluted Hi th Athacasca River 

DILUTIOlI SUSPENDED SOLIDS IelaTIOn LOSS 

1:1200 9 mg/l 9 mg/l 

1:800 4 rug/I L~ mg/1 

1:600 5 mg/l 5 mg/l 

B. '1:1 Hixture of Td .. liw:s POl,d It!at,~r and' A.P.I. SeDara.tor 

'retention oono effluent diluted 11ith Atto.bascELf.-iver. 

DILUTION 

1:1200 

1:800 

1:600 

c. 

'Tailings Pond Hater' 

SUSPEnDED SOl/Irs 

3 mg/l 

6 mg/l 

5 ng/1 

Oils & Greases 

22 mg/l 

Tailings Pond i,rater + 
A.P .,1. Sep::;.rator retention 14 mg/I 
pond effluent (1:1) 

A.P.1. Sep3.rator retention 5.6 mg/l 
pond effluent 

IGI-TITION LOSS 

§usDenc1ed 
Solids 

, 1080 mg/l 

98 mg/l 

4 mg/l 

3 mg/1 

6 myl 

4 mg/1 

If:;nition 
Loss 

420 

41 mg/l 



The source of the material is Alberta Health http://www.health.gov.ab.ca.  The use of this 

material by the end user is done without any affiliation with or endorsement by the Government 

of Alberta.  This material is provided solely for the user's information and is provided strictly "as 

is" without warranty of any kind.  Users should exercise due diligence in ensuring the accuracy 

of the materials.  Reliance upon this material is at the risk of the user.  The Government of 

Alberta, its agents, employees or contractors will not be liable for any damages arising out of a 

person's use of the information contained in this material. 

http://www.health.gov.ab.ca/



