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PRELT.INARY CCIPATIBILITY STUDIES OF

G.C.0.5. ¢ A”D TATLTHGS POUT WATER HITH

ATHABASCA _IZER

IL‘I‘Ti()DUC”IO‘T

On lay’BO 1°6° G.C.0.S. reqguested permission to owsontr ge 110 x 106 Ft3

.of effivent frow the s¢nos tailings noqd Qt the Fort Mcmmra*~ site irto the hthaboSCu

-

River during periocs o

)

high river flow. G.C.O.v. ouflined the e"epts Wnlch
msde this request necessary in order that an’ adequvte b:se be develo*ea for
a stable 200 foot dike.

S

Samples of tnv teilings ponqugter were obbﬂlﬂeﬂ on June 3, 1949 to assess
it's compatibility with the river water. Lamnlas of the 4.P.I, separator
retention pond effluent, waste water storage popd and loke Athabasca vere

also obtsined,

Analytical results are included in the Aprendix.

A, Chemical Analvses

(i) A.P.I. Separator Retention Pornds Effluent (4-1)
‘High valuss were observed for cdor number 10,000, oil content

25 ng/1, and phenol cor.centration 760 'p.peb.

(ii) Haste Ve ter Storage Pond Effluent (4-2)

5

A11 paremeters were satisfactory except a high ador number of 1000 -

(iii) Tailings Pond Jater (4-3)

The following parameters were»considered to be excessive:

odour nuriber 1030 - Cd

total solids 11,494 nz/1

suspended solids 10,360 mg/l

.QCI..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 suspe

of the raw river water during July 1945 ranged from 475 to 870 p.p.m. and

averaged 680 p.pem.

011 content of a mud sumhle was 34 ng/l

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

Vater quelity wes satisfactory although ammonia-nitrogen and

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

B. Calculated Compstibility of Tailires Pondilater Hith”ﬁihabasca River

néed solids

'Appendix A-6 and A-7 repre ent the CalCUl ted increzse of various river

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

river flow of.20,000 c.f.s. et dilutions of 1:500 and 1:1000 re

“latter dilution would increase odor number by 10..

C. Settlesbilitv Tests

spectivelj.

(1) Appendix A-8 represents the rate of settleability of various

blehds of Tailings Pon¢ water with riv vater., pid sett ]1n»

' blenced nlxthes occurred wwtnln the fqut 10 hours.

(2) Equal portions of Tailirgs Pond wster and A.P.I. Separator reten

pond water effluent were corbined and diluted with river w:ter.
profiles are represented in Appendix A-9

(3) Appendixz A-10 represents sett 1eab111ty

~water and a 1:1 blend of 1a¢11h,s POﬁq valer with 4.P.I. Sepcrator retent

- pord water ffluont

ov'cB

of the

Athabasca R

tion

Settles ability

1es of Tail s Pond

ion
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() -Appendix A-11 represents the settleability_profile of the AP.TI.

n

eparator retentlﬁn rond water e;llunzb

5) Analyses of the su rppt nt llou“a ob teined from the settlesbility
J

tests (196 hours) are listed in Appendix A—12.

COHCLUSTIONS

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

from the Tailings Pond ot :1d minimize effects on the Athabascz River and yet
' , vt - & .3 : » nt] s
allow the lecnarge of 110 x 107 £ o oceur during a 2 month period

when river flovs exceed 20, 000 c.f.s.

Sedimentation of the high solids content could be Wncucod by

dlrecthv the Tailings Pond water to the retentlon ponds prior to narge :

frou tbe waste we ter storage sond. Aasnr ng that bhe regular blocesq waste

6

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

6

Tailings Pond water (10%10°, 1,G.P.D.) woul& be 7 hours in toe retention

te water storage pond.
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E.E. Kupchanko

June 21, 1968

[
|






Py

Settlesbility - e e 4-829-10-11

TNDEX TO APPENEIX

~ A.P.I. Separator Retention Pond Effluent —--——m-v A1

Waste Woter Storage Pond Effluent - —f2
Tailings Pond Vater —- v : e — A3

Athabasca River Upstream of G.C,0.S5, - - : —— A/

Leke Athabasca at Fort Chipewysn-—-—-- m———= A5

Caleulated Compatibility of Tailings

Pond Water With Athabesca River = A b

.

Supernatant Liquid Analys,es_ ' - A e 572




GREAT CAMADTAM CIL SANDS LTD,

POND_EFFLUENT

 Sampled June 3, 1968

Biochemical Oxygen Lemand
‘Chemical Oxygen Demsnd -

pH

¥y

Alkslinity (as CaC0s)

0Oils and Greases

Threshold Odor Humber

‘Total Solids

Volatiles
Fixed. )

" Suspended Solids

. Volatiles
“Fixed

_ Phenols

Arsenic =

24,

L1917
7T

85
26
10,000

240

L3

%

266

€L,

30
34

760
65

(mé/l)

 (mg/1)v

(we/1)

(ve/2)

(/1)

: (mé/l):

(mg/l)

' (ng/1)

(g/1)
,(mg/l)

(ppb)

(ppd)



GREAT CAVADIAN

(IL SANDS LID. POID EFFLURHT

Sempled June 3, 1968

Biochemiczl Oxygen Demand

Chemicel Oxygen Demsnd -

,pH

ilkalinity (as CaC0s)

Threshold Odor tumber
0ils =nd Greases
Total Solids

Volatiles
Fixed

Suspended Solids

Volatiles
Fixed -
Phenols
Arsenic

FLOW RATE=13 % 100 1.6.P.D.

1105
1000

46
330

B
: AN
=~ O

]

SR
SRR

75

(mg/l): '

(ﬁg/l)'

CH

(mg/l)’.
(ng/1)
(mg/1)

(mg/1)

(mg/l) :

(mg/1)

(mg/1)
ppb)

{ppb)



GREAT CANADI

SANDS 17D, TATLINGS

Sampled June 3, 1968

~ Biochemical O“ygén nggnd'

Cﬁemical Oxygen Démand

o . .

’ Alkglihity
'Thresﬁbld Odof‘Humbsr'

. Total Solids

Volatiles
Fixed

Suspended Solids .

 Volatiles
Fixed

0ils and Greases

~ Phenols

Arsenic N

15

3557

8.
315
10,000

1,882

9,612
110,360

1,690 -

8,670
103.8
150

0.0

(mg/l) 
(mg/1)

(mg/1)
CH

(mg/i)»-

(mg/1)

(mg/l),
(mg/1)
(mg/1)

(mg/1)
(mg/1)

(ppb)

(pob)
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Summiry of Analvsis

- ATH:BASCA RIVER UPSTRTAM OF GREAT CANADTAN 0TI SANDS LIAITED (om

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

Biochemical Oxygen Demand
o

pH o

Alkslinity (as Ca05)
Threshold Odor Fumber
Turbiditj'as Si0p

Totel Hardness ( as 6ac0s)

Chlorides

Ammonia Nitrogen (HH?—M)

Nitrate Nitrogen (H05-X)

Total Fesidue

Voiatilé
Fixed

Sulfates

: ~ Color 425 mu

450 mu -
500

Phenols -

Oils and Greases

Fluorides

Tannins. ard Liznins

8.2

99 (mg/1)

4 Musty-", |
65 (mg)
’110_ (mg/1)

;:_ 1.0 (ﬁg/l)

0.3 v;(ﬁg/l)'

0.0 (ng/1)
7 246  (m/1)

0 (me/1)

'; 170 {ng/1)
30 (/1)

5

v . 2

7.0

i-3'; b))
3;4 }(mg/l)}

| 0.0§'»(ﬁg/1)-  "

07 (mg/1)



FORT CHIPEWYAY ~ LAxe ATHIBASCA

Sampled June 11, 1948

. . ] v ”' .
Blochemlcal,Oxygenvﬁemana 0.9

'v:pH_;' SR f, ?“¥;i:#;u'3 1“  55ﬂ; 7f:'8’3f1‘

Threshold Odor lumber ' .46

o Turbidity (as Sio,) . 25 (mg/1)

Ammonia Nitrogen (HH3—§)A : ' ' - 0.6 | (mg/1)

 Hitrate Witrogen (o,-r) 007 (mg/1)

A-5

| Alkalinity (es Ca00,) 8 (/1)

Hardﬁess.(as -CaCOB) - o ! 102 (mg/1)

Chlorides SR Sk (mg/1)

Sulfates g ‘_ "_' f 59 (mg/l)‘%

Total Residue . . 80 (mg/1)

Volatiles 66 -~ (mg/1)
Fixed - - 11 (mg/1)

' Color. 425 B 65

450 g
500 | : 40

Phenols R ‘-'1. - ‘  ' o '5'.v (ppb)

0ils and Greases o 0.3 (mg/1)

s g .




FLOW FROM TATLINGS POND 20 MITLICH GALLOIS

a6

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

Avproxinate éilution ration 1/500

Biochemical Oxygen Derand
Chemicél Oxygen.Deﬁand
vThreshold OdOrbﬂuﬁber
Total Solids

Volatiles
- Fixed

Suspended Solids

Volatiles
< Fixed

0ils and Greases

Phenolics

7.2

f (mg/l) 
(mg/1)

cH -

(ﬁg/l)

(mg/1)

(mg/1)
(mg/1)

(mg/1)

.(mg/l)' E

- (mg/l)

(ppb)
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A-7

Great Canzdian 0il Sards Ltd., Tailings Pond added directly

- to Athabasca River.,

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 | : e ) JA45 -
Chemical'Oxygen ﬁeménd : . o v:' v. v.‘3.6 - (ég/l)n
Mhreshold Odor Tusber . 100H
Totel Solids e _fﬁ ) 1.5 | (mg/i)i
Volatiles v | 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}
| ide and GroMlee . - - } 0,03 (mg/1)

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

ANALYSES OF SUPEIHATATT LICUID FPOM TET”L“—RT*I”V

TESTS

(AFTER 106 HOURS)

A, Tailings Pond weter diluted with Athatasca Piver

DILUTION -~ - SUSPENDED SOLIDS Co IGHTTION LOSS

- 1:1200 o 9mg < 9 mg/1
1:800  4mgA . 4mgh
1:600 ,_' 1 ST S:mg/l o s A 5 mg/1

. B, 1 1 Ihxture of T= 111n’s Pord water and A. P'I Qeaérator-

retantlon nond e_fluent dlluteo v1th Atkﬂbmsc: vaer

| DILUTION 7SUSPEﬁDED SOLIES . IGﬂIiLOu LOSQ o
1:1200, ' S 2111;3 ng/1 | T N '3 nb/l
1:800 6w 6wy

G,   - ‘ - ﬂiﬁ"Oilé & Gresses  Suspended - Ignition
ah . . - ' Solids . . Loss.

Tailings Pond Water 22 mg/l - 1020 mg/l - 420 mg/l

Tailings Pond water + o : R _ BT
A.P.I, Sepsrator retention 14 mg/l - 98 mg/l 41 mg/l
pond ef“luenu (1:1) o ' b S e T

- -

- AJPLL ueyorator retontlon 5. 6 re/l - 4 mg/1 4 ng/1
pond offluent : RS ' : :






