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MARY CCLPATIBILITY STUDIES OF

PRELT]

G.C.0.5. SA”D TATLIHNGS POHT WATER HITH

ATHABASCA PI [ER

T TRODUCTION

On May-BO,'1§68 G.0.0.S. reguested permission'to discharge 110 x‘106 FtB
of effivent from the s¢nos tailings ﬁond at the Fort Mc}hrréy site irto the Lthabosca
River during periodé of high rive? flow. G.C.0.S. outlined tﬁe events{whicﬁ
made this request'neéessarybin order thatvan’adeéu&te base be'&évelépéd fér_
stable 200 foot dikes ‘
Samples of tnv teilings ponofzgter were obb°1ned on June 3, 1968 to assess
Lit's compatibil ity with the river water. Samples of the 4.P.T. separéior

retention pond effluenﬁ, waste water storage pond and Lake Athabasca were

also obtsined,

DISCUSSION
Analytical resulls are included in the nOﬁGﬂQ;X.

A, Chemical Analvses

[o7

ffluent (A-1)

S

53}

(i) A.P.T. Sepnarstor Retentiocn Pon
HJrh valu =S were obwprved for cdor numter 10, OOO oil contenu

25 ng/1, and pqenol corcentration 760" p.p.b.

(ii) Uaste Eater Storage Pond Effluent (4-2)
A1l parameters were satisfactory except a hlfﬂ sdor number of 1000 -
CH(hydrocarbon),

-

(iii) Tailings Pond Jater (A-3)

The following parameters were considered to be excessive:
odour nuriber 1090 — CH

total solids 11,494 ng/1

i
H
3
i

suspended solids 10,360 mg/1
..;...2
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0ils and greases 103.8 mg/l

phenols 150 p.p.b.

(iv) Athebasce River Upstream of G.C.0.S. (4-4)

H

High turbidity of 63 ns/l was observed and nost probably

characteristic of flood flow. G.C.0.S. hzve noted that the suspended solids

of the raw river water during July 1

averaged 680 p.pem.

965 ranged from 475 to 870 p.p.m. and

011 content of a mud sumhle was 34 ng/l

(v) Lake Athabasca at Fort Chinewvan'(A~5)-

Water quelity wes satisfactory although ammonia-nitrogen and

phenols were monitored at 0.6 mg/1 and 5 p.p.b. respectively. .

B. Calculated Compstibility of Tailirss Pondilater With Atrabasce River

'Appendix A-6 and A-7 repres

nttmaadaﬂ'wc1mwe

cons’bl’ouentQ due to 1alllngs Pond water bewnb discharged

‘
a5

E

(e}

e of wvarious river

the Athabasca River

river flow of.20,000 c.f.s. 2t dilutions of 1:500 and 1:1000 respectivelj. ‘The‘~

“latter dilution would increase odor number by 10..

C. Settlesbilitv Tests

(1) Appendix A-8 represents the rate of settleabdility

of various -

blends of Tailings Pond water with riv .uter pid settling of the

blended mixtures occurred within the fqut 10 hours.

(2) Equal portions of Tailings Pond water and i.P.

pond water effluent were corbined

Separ tor retenti

and ¢ luned with river V'ter. Settl ability

profiles are represented in Appendix A-Q

e

“

(3) Appendiz A-10 repre:

w3

1t

s selt leabJTltv profiles of Tailin:zs Fond

water and a 1:1 blend of l?LllltS Ponq vater with A;P,I.vSeparator retention -

"o . '3
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(4) -Appendix A-11 represents the settleability profile of the A.P.T.

Seperator reu ntion “ond vater ellluaxt

(5) Analyses of the supernatsnt liquid obtained from Lhe ettlezbility

tests (106 hours) are listed in Appendix A—12. '

COHUCLUSTONS

Analyticai dat suggest that a’discharge of 10 x lOé‘I.G.P.D.

fron the Tailings Pond wou 11¢ minimize effects on the Athabascz River and yet
€ 3 '

allow the'discharge of 110 x 10" -f47 tQ occur during a 2 month period

vhen river flows exceed 20,000 c.f,s.

Sedimentation of the hlgh solids content ‘could be induced by

dlrect¢p7 the Tailings Fond water to the retention,ponds prior to discharge

frou the wazte ue ter ctorave zond. Aasnpwwr that the regular process wasie

6

ater discharge is mainteired at 10 x lO I. G P D., settling time of tne

Tailings Pond water (10&106

-t

.G.P.D.) would be 7 hours in tne retention

D.;

ords and 8.4 days in the waste watar Storage po*d

o)

E.E. Kupchanko

June 21, 1968
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TNDEY,_TO APPENDIX

AP.I. Separa,tor Retention Pond Effluent e A=l

Waste Water Storage' Pond Effluent - — .. A-2
Téilings Pond Water ‘ | e e e - 43 :
Aﬁhi’oasea Rivei’ Upstream .of G.C.0.5, - ~mm— A

‘ Lé.ke_a Athsbasca at Fort Chipewyan"—-*_ - e . . ——A-5

Calculated Compatibility of Tailings

Pond Water With Athabasca River : e e ABLT)

Settlerbility - e . - 4-8-9-10-11

Supernatant Liquid Analyses -—- : _ e 5212



GREAT CAMADIAN OIL SANDS LTD, ——— SETTLIING

POND _EFFLUEKT

Sampled June 3, 1968

Biochemical Oxygen Demand S 24
'Cheﬁical,QXygén Demend S ‘,_; - 197
pH . ot e e 7.7
Alkalinity (as éaCOB)' i 85
0ils and Greases ' 26
Threshold Odor umber , © 10,000
‘Total Solids R 240
| Volatiles . 3 | 7,
Fixed | 166
A'Suspénééd Soliés 7 _ f ‘:i' :-“64
. Volatilés BRI 30
‘Fixed ; ' - Sl 34

. Phenols o = | . i 760
Afsenic S ' e  65

~ (mg/1)

(mg/1)
(rg/1)

(mé/l)

 Ang/1)

(ﬁg/i)’
(mg/l)’

(ng/1)

(mg/1)
(mg/1)

(ppb)

(ppb)



Sampled June 3, 1968

Bibchemicai-@xygen Demand
Chemicel Oxygen Demand;-‘ 
Alkalinity (as CaCOB)‘  :
Threshoid Odor ﬁumber"
0ils and Greases

Total Solids

Volatiles
Fixed

Suspended Solids

Volatiles
Fixed -
Phenols
Arsenic

| FLOW RATE=13 x 10° 1.G.P.D.

(mg/l): -

(mg/1)
oy
(mg/l)’.
(me/1)
C(mg1)

- (mg/1) )
(mg/l)

(me/L)
, (zg/l).»iv

(ppd)

{ppb)




GREAT CAMADIAN OIL SANDS L7D.

TATLIN™S

POMD

Sampled June 3, 1968

- Biochemical Orvgén Demand
Cﬁemical Oxygen Démand
. . :

' Alkélihity

.Thrésﬁbld Odofhﬁumberi

N Total Solids f,  |

Volatiles
Fixed

Suspended Solids .

" Volatiles
Fixed

-+ 0ils and Creases

' Phenols

Arsenic N

-5

3557

8.4
315

10,000

11,49/,

1,882

9,612
10,360

1,690 -

8,670
103.8
150

0.0

(mg/1)
(mg/1)

(mg?l)*

CH

(mg/1) '

(mg/1)
(mg/l).

(mg/1)
(mg/1)

(mg/1)
(mg/1)

(ppb)

(ppb)
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Summiry of Analvsis

ATH:PASCA PIVER UPSTRTAM OF GRELT CAUADTAN OTL SANDE LTAITED (oNE MILE UPSTREANM)

Sempled June 2, 1968  FLOW = 30,800 c.f.s. |

Biocheﬁicai Ox&genvDeﬁanav.A‘;.: ~f{vt. ?>i;6;1;(ﬁg/i)vl
pi | KR 8.2 S X
Alkalinity (és CaCOB) | ‘ 99 '(mg/l).
Threshold Odor Tumber 4 msty
Turbidity as SiOp SR , " 63 (rg/1) :
Tbtél Hardnéss ( as CaCOB) ol ,'110’ (ﬁg/l)
Chlorides s . o Qf, 1.0 (ﬁg/i)
 Armonia Nitrogen (ﬁHB-N) e : 03 (me/1)
| Witrate Nitrogen (H05-1) ;",-' o "o.qé' (me/1)
Total Residue o - ‘  . _‘ 1 : 1 246 (mg/ly

Volatile ' 700 (mg/1)
Fixed e o 1700 {mg/1)

Sulfates - o '7, o S ,vi 30. n.(ﬁg/l) E :u
" Golor 425 ma R e 75' . :
450 a1 o o 50
500 ru R ST
Phenols - | : L v RO 3 ,' (ppb)"‘ E
Oilé and Grezses ‘ . 34 (mg/l)
Fluorides 0,09 (m/1)

Tannins. ard Liznins ' , , 0,7 -(mg/l) L



FORT CHIPEWYAY ~ LAKE ATHABASCA

Sampled June 11, 1968

Biochemical Oxygen_reﬁand‘v 0.9
Sl R e L g
Alkalinity (s 02C0,) | S 89 (mg/1)
Thréshold Odor lumber- e : ‘, I
Turbidity (as Si0p) R | 25 o .(mg/l)
Hardness (as -CaCOB) : : | | 102 | .(mg/l)
, Chl@rides o ‘ o _‘54; '(mg/lf
Ammonia Nitrogén (Nﬂgéﬂ)__- s | A 6.6' v(mg/l)'
Nitrate Nitrogen (NO,-Y) S 0.07 (mg/2)
Sulfates | - : "‘:‘ | 59 . (mg/1)
Total Residue  . : R o 120 (mg/l): 1'
Volatiles Lo 66 (me/1) |
| Fixed SO . 114 (mg/1)
: e 125 . . | ‘ | 65 .
: 450 : 50
. 500 e
Pheriols = - o .‘ ‘,'; o ’5.. (ppb)

0ils and Greases : 0.3 (mg/1)




FLOW FROM TATLINGS POYD 20 MITLICH GALLOIS

a6

PER DAY RIVER FLOY 20,000 c.f.s.

Avproxinate dilution ration 1/500

Biochemical Oxygen Demand |
Chemical 0xygen.3eﬁand Y
vThreshold OdOrkﬂuﬁber 20
Total Solids 23
Volatilés - 3.8

- Fixed 19.2

Susbeﬁded Solids 20.8
 Volatiles 3.4

- Fixed 17.L

| 6113 and Greases 0;266
Phenolics .1;3

f (mg/l) 

(mg/1)

o :
(mg/1)
(mg/1)
(mg/1)

(mg/1)

(mg/1)

.(mg/l)' E

- (mg/l)

(ppb)



A-7

. Great Canadian 0il Szrds Ltd. Tailings Pond added directly
- to Athabasca River. ’ = o

FLOY FROM TAILINGS POND 10 MILLION CALLOUS
PFR_DAY -
CRIVER FLOW 20,000 c.f.s.

Approximate dilution ratio 1/1000

. Invrease of various constituents.

" Biochemical Oxygen ﬁemahd | : RS JA45 -
Chemical'Oxygen ﬁeménd : . o v:' v. v.‘3.6 - (ég/l)n
Mhreshold Odor Tusber 100§
Totel Solids o _fﬁ ) 1.5 | (mg/i)i
Volatiles ke | 1;9  (reg/1)
Fized o 9.6 (mg/1)
Sﬁspéndad Soliéé , ' ’ v’:. ;10.4_'  (mé/i);'
’ .:Volatilosv : - 1v g ‘- i-'7 | (ég/i):5
Fixed - | ) 8.7: (mg/l}
. 0ils and Greases - } 0,03 (mg/1)

" Phenolics o PR | .15 vf(ppb) |
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A-12

A, Teilinss Pond water

TESTS

(AFTET

HATART LIOUID FROM SETTLEARTLITY

.*96 HOURS )

diluted with Athatasca River

DILUTION -
©1:1200
1:800

1:600

. . S
- B, 1:1 Mixture of Tallln's Por:d water and

- SUSPENDED SOLIES

9 ng/l
A4 ng/1
5 mg/1

IGHITION LOSS
9 mg/lb
4 mg/

5 mg/1

A.P.I. Sevarator

‘retention nond

* DILUTION
1:1200
1:800

1:600

Tailings Pond Water

Tailings Pond water +
Sepzrator retention

A.P.I.
pond eff luenu (1: l)

AP, I, Cep
pond foluent

- SUSP D“D SOuIES

effluent, 011uted vwith Athabascs River

IGHITION 10SS -

3 mo/l 3 mg/1
6 ng/1 6 mg/1
5 ng/1 4 ng/1
-0ils & Gresses Qusnenaed ~ Ienition
‘ - ' Solids - Loss,

22 o/l

12 mg/1

arator retOQtlon 5.6 Ts/l

11020 mg/1

420 mg/1

Mmg/L

- 98 mg/l
4 mg/1 L g/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.
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