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ENERGY RESOURCES CONSERVATION BOARD

OIL SANDS

TAR _ISLAND AREA

S APPLICATION NO. 780318

NOTICE OF HEARING

. TAKE NOTICE that the Energy Resources Conservation.
Board will hold a public hearing at the MacDonald Island"
Pavilion, 151 MacDonald Drive, Fort McMurray, Alberta, on
Tuesday, 30 January 1979, at the hour of 9:00 a.m., for the
purpose of hearing representations respecting an application

by Great Canadian 0il Sands Limited to amend Approval No. 1944
for a scheme to recover 0il or a crude bitumen hydrocarbon
Product, from o0il sands. :

o . The Proposed expansion w
train,. additional bitumen extracei
tHé;deléyed-coking process capacit
boiler and attendant water treatme
a third stage reactor to the sulph

storage and water cooling faciliti
electric power.

oculd include a third mining
on faecilities, expansion of
y addition of a gas-fired
nt facilities, addition of
ur plant, additional product
es and purchase of offsite

particulars filed in support thereof may be obtained by

interested persons from the applicant, Great Canadian 0il Sands
Limited, (Attention: Mr. W. L. Oliver, Vice President,

Corporate Affairs), P. 0. Box 4001, Fort McMurray, Alberta,
T9H 3E3, or Great Canadian 0il Sands Limited, (Attention: Mr.

- W. L. Oliver, Vice President, Corporate Affairs), 2900 Alberta
Telephone Tower, Edmonton, Alberta, T5J 1X2, and will be

available for public viewing at the Records Centre of the Board kF

at 603 - 6 Avenue S.W., Calgary, Alberta, T2P 0T4, during normal
office hours.



Any person intending to intervene with respect to the
application, either by making a written submission or for the
Purpese of Questioning the applicant, shall file on or before
19 January 1979, ten copies of the intervention with the
Board at its above address and two copies of the intervention
with the applicant at its above address.

The applicant will be required to respond to all
interventions Supported by written submission by filing on
or before 24 January 1979, ten copies of the response with
the Board at its above address and two copies with the
intervener. ] . :

SR e -
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DATﬁD at Calgé:y, Alberta on 11 December 1978.

. ENERGY RESOURCES CONSERVATION BOARD

A. L. McLarty, Board Solicitor
603 -~ & Avenue S.W. '
Calgary, Alberta

T2P 0T4
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COHARE ATy 2 NOTTCE 'that ‘e Energy Resources Conservation

"'Board will hold a public hearing atv the MacDonald Island
Pavilion, 151 MacDonald Drive, Fort McMurray, Alberta, on
Tuesday, 30 Januwary 1979, at ths hour of 9:00 a.m., fer the
' purpose of hearing represerntations respecting an application
by Great Canadian 0il Sands Limited to amend Approval No. 1944
+for -a \scheme -to. recover o1l or a crude bitumen hydrocarbon
product from: oil sar ds.

The anvilcant requests permission to expand existing

facilities in order to increase the authorized synthetic erude
" 0il produetion to 3 772.275 cubic metres (23 725 000 barrels)
of synthetic crude o0il per year.

. The proposed expansion would include a third mining
train, additional bitumen extraction facilities, expansion of
the delayed coking process capacity addition of a gas-fired
boiler and attendant water treatment facilities, additiom of

a third stage reactor to the sulphur plant, additional product
storage and water cooling facilities and purchase of offsite
electric power.

LB Copies of the application and information and

.. e particulars filed in support thereof may be obtained by
. interested persons from the applicant, Great Canadian 0il Sands
i . Limited, (Attention: Mr. W. L. Oliver, Vice President,

e Corporate Affairs), P. 0. Box 4001, Fort McMurray, Alberta,

2 TSH 3E3, or Great Canadian 0il Sands Limited, (Attention: Mr.
W. L. Oliver, Vice President, Corporate Affairs), 2900 Alberta
Telephone Tower, Edmonton, Alberta, T53J 1X2, and will be
= available for public viewing at the Records Centre of the
' Board at 603 - 6 Avenue S.W., Calgary, Alberta, TZ2P 0T4, during
normal ofiice hours.
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1.

INTRODICTION

| /' Great Canadian 011 Sands Limited is the holder of £.p.c.

Apprnval No. 19444 1ssued in 1973, pelm1tt1ng the production
of 23,125 000 barre]s of synthetic crude 011 per year
{65 00% barrels per calendar day).

~ Permission is hereby re qursted to make the following o1ant

and equipment modiFications considered necessary to achieve

the increased production rate.

The new expansion facilities %111 upgrade the crude h1tumen

- to synthetic crude oil by a hydrov1sbreak1ng process or

- alternately by a delayed coking process.

- Proposed rxpans1on areas are hightighted an site plan drawings

number 55E-A-£07, 55E-A. -520.




SITE PLAN DRAWINGS 55E-A-~507 and 55E-A-520 ARE NOT AVAILABLE,




2.

EXPANSION DETAILS

2.1

MINING OPERATION

A 3-bench mining system will be adopted, requ1r1ng

~ the purchase of a ney bucketwheel and support1ng ConVifO?

system, similar to those ip present use.

- The tailings d1sposa] system w111 ‘be updated to accommodate
. the increase in tailings generat1on resu1t1ng from the

“increased mining rate.

Tailing dyke heights and locations are shown on drawing
number 55D-A-233. Typical mining equipment required for

the expansion is shown on drawing numbep 55D-A-207.

_PRIMARY EXTRACTION OPERATION

A fifth exfract1on ]1ne will be added having a nominai

rat1ng of 2000 TPH of tar sands

Supporting facilities will consist of a rotary drum to
siurry the tar sands, screen, separation cell, secondary
(scavenger) recovery circuit and a five stage tailings

pumping 1ine.




EXPANSION DETAILS (continued)

2.3

2.4

Fifth Tine expansion details are shown on drawing

numbers 55D-A-308, 55E-A-321, 55E~A-322,

It is anticipated that the Proposed expansion wili

‘,improve.the extraction plant recovery- to around 92% over

the Present figure of 89%.

FINAL EXTRACTION OPERATION

The existing plant has g maximum capacity equivalent to
78,000 BPSD synthetic crude. This is sufficient to permit
an average production rate of 54,500 BPCD of synthetic

crude which is about 5,000 BPCD over Present plant through-

put. The availabie space in the existing Final Extraction

building will be utilized to accommodate 2 Bird Centrituges,
2 Cuno filters and 4 Westfalia Centrifuges. These new
facilities wil] increase Final Extraction capability by the
equivalent of 12,000 BPSD synthetic crude, sufficient to
meet the future production rate. The expansion of support

facilities such as header and Pumping systems wil] be

- minimal.

NEW UPGRADING OPERATION

The new process facilities will be constructed in a new
area, selected tg minimize interference with existing

plant operations.




2. EXPANSION DETAILS (continued)

HYDROVISBREAKER EXPANSION

Thé new  equipment to be installed will have a

Processing capacity of 18,000 BPSD and wilJ be capable _
of being expanded at some fater date'tolzs;ODO BPSD of bitumen.

| The new process complex will consist of diluent recovery,
hydrovisbreaker reaction circuit, atmospheric -
distillation, gas plant, amine treating plant, cold box,

and third stage reactor in sulphur plant.

Upgrading details are shown in drawing numbers 55E-A-007,

E5E-A-502, 55E-A-507, 55B-3-523, 556-A-524, 55B-A-525,

Hydrqqisbreaker techno]ogy Will ifprove the synthetic erude

vield frop tap sand over the present day deloyed coker

operation,

~Table 2-1 shows the percentage by weight and by volume
- of synthetic crude recovered from bitumen fed to the

upgrading area.

TABLE 2-1

SYNTHETIC CRUDE VIELDS
¥ PRESENT 65 wt. 76.5 vol. %
@ FUTURE 68 wt. 79.5 vol. %




~A=524 AND 55B-A-525

DRAWING NO. 55E-A-007, 55E-A-502, 95E-A-507, 55B~A-523, 553

ARE NOT AVAILABLE.




EXPANSION DETAILS (continued)
== RIS |

"_DELAYED COKER EXPANSION
‘—-—-_—h-.-—-_.____~.
The new equipment to be instailed w111 have a

'process1ng capac1ty of 24,000 BPSD of bxtumen

The new process complex will consist of d11uent recovery,
delayed coker unit, fractignation system, gas p]ant,
new gaswoi] hydrotreating plant, amine treating pTant,

and third stage reactor in the sulphur plant.

Upgrad1ng details are shown in draw1ng numbers SSE-A 027, .
5SE-A-510, 55E-A-520.
The delayed coker expansion will give the same synthetic

crude yield from tar sand as the present day operation.




2. EXPANSION DETAILS (continued)
; HATURAL GAS

It is estimated that the average natural gas requirements

will increase from the present figure of approximately

15 MMSCFD to 35-40 MMSCED at the 1ncreased.produ¢tion rate.

GOKE

Approximate quantities of coke stockpiled in the ey pan-
sion cases are -- Hydrov1sbreak1ng 15% of 2600 STPD nro-
duced --Delayed coking 25% of 3000 STPD produced. The
coke consumption by the boifers increases by only 13%
since additional steam will be produced. by the addition
of a gas Tired boiler (capable of firing 011 on an emer-

gency basis).

SULPHUR

o The Eeéovery efficiency of the sulphur plant wil] in=-
crease from the present figure of 94% tg 96% due to the
addition of a third stage reactor. This is in compliance
with the E.R.C.B. guidelinas on sulphur recovery efficiency

for a favourable feed gas.

Sulphur balances Tor present and expanded (Hydrov1sbreaher
case) are shown on Figures 2- 1 and 2-2. The hydrov1sbreaker:
case is the worst case since it produces More sulphur oxides

but still remains within the emission standards,
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2. EXPANSION DETAILS (continued)
' "~ The Eﬁvironmenta]-Energy Diagram Drawing Number
55B~A-028 shows the streaﬁ quantities on a calendar
day basis averaged over a 7 yeér period for the proposed

hydrovisbreaker expansion.

TABLE 2-~2

RECQVERY EFFICIENCTES - WT. _
Based on Tota “Bitumen 3n P ace) :
CUMULATIVE

S step oy NERY % DESCRIPTION  Recovery o

: 1973 T981/87 = T973 1981787 n
MINING 80 80 Plant Feed ~  gp g . =
PRIMARY g . 3
FINAL EXTRACTION 90 gz Crude Bitumen 72 734 5
UPGRABING 63 68  Synthetic 47 50.05

(HYDROVISBREAKTNG) Crude 071
(UPGRADING 65 65.7  Synthetic 47°  18.36

(DELAYED coxing) ~ Crude 041




- DRAWING NO. 55B-A-

028 IS NOT AVAILABLE.




2. EXPANSION DETAILS (continued)

TABLE 2-3

RECOVERY EFFICIENCIES - VOL. %
{Eased on Tota] Fitlumen 7n Place)

. CUMULATIVE
STEP . RECOVERY ¢ DESCRIPTION ~ RECOVERY ¢
. 1973 1981787 1973 1981787
MINING 80 80 Plant Feed 80 80

PRIMARY & FINAL 90  gg Crude Bitumen 72 73.¢
EXTRACTION . | |

UPGRADINg 78 79.4  Synthetic 56(1) 5g,4(2)
(HYDROVISBREAKING ) Crude 017

UPGRADING 78 7.2 Synthetic 56  56,82(3)
(DELAYED COKing) Crude 071

(1) Gravity of Synthetic Cryde 011 34° ppy.
(2) Gravity of Synthetic Crude 0i1 32,5° ppr,
(3) Gravity of Synthetic crude 01 32.9° apy.

UTILITIES OPERATION

to satisfy the increased steam demand of the Extraction Plant,
The increased electrical power demand wil1 be satisfied by

purchasing add;tional power from A.P.L.

The water treatment facilities will be expanded to meet the
increased boiler feed water and utility water demands., The
selection of a gas fired steam generator was made for the

following two major reasons:




Pl

2.0 EXPANSION DETAILS (continued)

a) The current Ticense 1imits on emissions of 502 to the
atmosphere will not permit continuous Operating of al}
units on coke. Some fuel 011 or natura] gas must be
burned jn order to maintain &issions below the allow-
able Timit of 348 LTPD S0,. As a coke fired unjt would
fesuli-fh considerébiy highér emissions than the present
mode of operatfon it was_decided to install g gas fired
boiler to maintain erissions well bejoy the license Timit

and as close ag possible to the existing emissions Tevel,

b) For the same generating Capacity, the capital cost of
8 gas/0il fired unit was found to be Jess than that of

a coke fired unijt (520 compared with $45MM),

TABLE 2-4 |
STEAM, WATER AND POWER

PRESENT FUTURE

STEAM

820 PSIG Steanm Generating Capacity
(MLBS/HR) '
5 PSIG Steam Generating Capacity

2250 3000

(MLBS/HR) 270 - 270
ELECTRIC PAWER

In House Generating Capacity (MW) 68 68
APL-Interruptible Supply Line Capacity (MW) 17 20
APL-Firm Supply Line Capacity (MW) -

WATER

River Water Requirements (Acres ft/yr) 25,000 30,000

14




Z. EXPANSION DETAILS {(continued)

PURCHASED ELECTRICAL POWER

An external electric power supply from A.P.L. was selected
in preference to the addition of more turbine generator
capaCIty or uprat1n5 of the ex1sL1ng generators. This

approach was taken in order to minimize capital cost and

eliminate the risk'of extended shut-down time -and operational

problems associated with extensive modifications to the

existing turbipe generators,

TABLE 2-5
IMPACT OF POWER GENERATION ON GAS PURCHASE
FUTURE FUTURE

W/34 My W/0 34 MW
PRESENT ELEC. PURCHASE . ELEC. PURHCASE

PURCHASED POKER 5 MW 34 My 0
NATURAL GAS 15 MMSCFD 35-40 MMSCFD 5055 MMSCED

Having the faciliy to purchase back-up power is good

insurance against failure of the in-house turbine generators,

OFFSITES/PIPELINE OPERATION

The cooling water system will require extensive modifications
to the existing pumps in the river watar pumphouse and the
installation of =oy supply and return lines to and from the

new process area.




2. EXPANSION'DETAILS (continued)

To satisfy the requirement of storing increased synthetic
crude preduction, an additioral gas of] product storage
tank of 85,000 barrels capacity and an additional off spec-
ification product tank of the same capanity Wwill be in-

" stalled.

Extensive interconnecting facilities will be added to
accommodate the increase in overall production capacity
throughout the plant. Improvements and additions to the

sewers, site and fire svstem will also be necessary.

PRODGETS Pipi g

To meet the Proposed increase in the current production
rate the following modifications and additions to the -
existing products pipeline will be required,

a) Installation of 4 new pumping station at Mile Post 9p,

b) Equipment and Tayout modifications o the Fort McMurray

(Mile Post 0) and Boyie(Mile Post 180) pumping stations.




3. ENVIRONMENTAL

3.1 ATMOSPHERE

The principal effects of the operation of the plant on the
atmosphere are associated with the discharge of sulphur

dioxide and Particulate matter from the power plant stack

.and sulphur dioxide from the sulphur plant incinerator

stack.

As was pointed out eariier, a performance factor of 96% will
be achieved in the sulphur recovery plant with the
_ installation of a third stage reactor. The proposed

expansion will result in increased sulphur dioxide emission rates

of between 10 and 30 long tons per day.

The average sulphur content of the coke used for fue] in
the power plant will be 6.1% and an average consumption

of 2260 STPCD of coke burned daily.

As the new boiler addition s gas fired there will

be minimal increase in sulphur emissions from the power
house stack. Levels of sulphur dioxide and hydrogen
sulphide measured at the continuous monitoring stations
have consistently met the department quidelines and this

will continue.




3.

3.3

ENVIRONMENTAL (continued)-

G.C.0.S. is proceeding with substantial capital investment
to meet the Provincial requirements of 0,2 pounds per

1000 pounds of flue gas for particulate emissions.

‘WATER -

The only increase in ﬁot water flow to the Athabasca River

will result from the installation of & once through cooling

water system for the new upgrading facilities.

_LAND

The Tand reclamation plan for the proposed expansion will

be essentially the same as the plan currentiy being followed
with some updating to provide for the faster mining rate,
A formulated long term reclamation plan for the lease was
submittea to the Development and Rec]amation‘Committee on

April 14, 197,




4. FINANCIAL DETAILS

4.1 CAPITAL COSTS

. The estimated capital costs for the proposed expansion

.are broken out as follows.

| TABLE 4-1
CAPITAL COSTS - § ¥ 1000 AS SPENT
0/B & MOBILE EQUIPMENT | $
MINE s
PRIMARY & FINAL EXTRACTION S 36,900
$
$

9,190
47,600

UPGRADING
UTILITIES 19,400
" OFFSITES/PIPELINE ' 19,600

o L TOTAL $ 202,500
(Simi1ar or both expansions) '

69,900

OPERATING COSTS

The estimated operating costs in the Summary Table
‘represent average as spent dollars over the period
1981-1987. These Tigures exclude product royalties

and depreciation.




FINANCIAL DETAILS (contined)

TABLE 4-2
OPERATING COSTS - $ x MILLION. AS SPENT ANNUALLY

. PRESENT FUTURE
0/B & MINE Co$121 $144.1

EXTRACTION | $ 25 $ 32.8
'UPGRADING ' $.43.6 $ 59.3
* TOTAL $189.6 $236.2

4.3 SUMMARY:
The following summary table shows the synthetic crude
production, average tar sand mined and other pertinent

data for the present and expanded facilities,

TABLE 4-3

SUMMARY
FUTURE FUTURE
NO EXPANSION EXPANSTION
TAR SANDS MINED (MMTPA) 37.2 47.9
SYNTHETIC CRUDE (BPCD) 47.5 62.5-64.0
(Average 1981-1987)
GAS CONSUMED (MMSCFD) 15 35-40

(continued on next page)




4., FINANCIAL (continued)

TABLE 4-3
(continued)
FUTURE FUTURE
.- NO EXPANSTON EXPANSION

%LE?TRIC POWER PURCHASED "~ . 3.0 5.6
My :

CCKE STOCKPILE (ST)1987 2.34MM 3.99MM-2. 66MM
SULPHUR STOCKPILE (LT) 1987 T.52MM 1.80MM~1.77MM

WATER TAKEN FROM RIVER - 25,000 30,000
(Acres ft/yr)

WATER RETURNED TO RIVER 9,200" 14,700

(Acresoft/yr)
{at 10°C above normal river
temperature)
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APPENDIX B

LICENSES

1. CLEAN AIR LICENSE (and Amendment )
2. CELAN WATER LICENSE (and Amendment)
3. CLEAN WATER LICENSE APPLICATION

4. *CLEAN AIR LICENSE APPLICATION

STATUS
Now being prepared.

Deadline for D.0.E. July 1, 1978
Due Date for New License - October 1, 1978




CLEAN AIR |ICE: ‘
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LICEMCE NO.

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO LICENCE

Department of_the Environment Licence No. 73-AL-114 is hereby amendec.

Clause 1.4 is amended by striking out the numeral "}.0" ang substituting
the numeral '1, 2,

Clause 1.5 is amended

. (a) by striking out the nwmeral ''9,400" and .substituting. the: numeral
.*"16,000" and, - B L

(b) by striking out the numeral “f.SOO“ and substituting the nqmeral
"13,000". o | - L

Clause 1.7 is amehdgd-b striking:qut‘the:numeral‘“6;3“.and.5ub5titu:ing

-.the numeral "7.0". S SN - o L

. Clause 1.8 is amended

" (a) by striking out the numeral 14, 100" and substituting the numeral
”h,?GO“, and

(b) by strikirg out the nemeral "7 300" and substituting the numers?
ll3’800n. . '

Clause 1.9 is amended by striking out the numeral "“550" and substituting
the numeral "“4;50m,

Clause 1.16 is amended

(a) as to sub-clause {(a) By striking out the date "October 31, [g74v
and substituting the date ""May 31, 1975", and

(b) as to sub-clause (b) by striking out the date "Aucust 21, e7sn
and substituting the date "July 31, 1979,

‘Sub-c!auSe (h) of clause 3.1 is struck out and the following is substituted:

(h} The additional monitoring facilities as detailed in sub-clayuses {b),
(f) and (g) shall be instalied and operational by

1) May 31, i975 for the hydrocarbon monitor,
1i) June 30, 1976 for the continuous ambient monitors, and

iil) December 31, 1975 for the power plant stack contiﬁuous
particulate and sulphur dioxide monitors.
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TERMS, CONDITIONS AND REQUIREMENTS ATTACHED T(j LICENCE

(3) -Clause 3.4 is struck out.

sane 12,575

-

A\
)L

J. éﬁ?FlR,UDIRECTOR
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LICENCE TG OPERATE OR
==Y

© el e —

~ LICENCE NO.

PERAIT NO.

| Fiteno. ... 232582001

tommeveenlsgaTUT,

*T0 ........Breat Canadian 071 S= nds. Limited

P.0. Box Lis0 - K o T E :
BT Mo

LLLITTTTYY Y S

‘éurs.:ant 10 seciion 4.1 of The Clean Air Act, 2 licence to operata ar usa
- . - -

‘the o1l sands recovery plant for the producticn of systherie crude oi] and
assoclated by-products frem the Alberta oil sands : - :

-

is hereby Issued subjac: to the terms, conditions and recuirements attached herezo.

Edmonton .

b LLLL LT T T T T Al L LT LR PTF Py

AL . roctor of Sem

“Amended by hahd as per cover Te't'ter,' June 12, 1975.
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" TERMS, CONDITIONS AND REQUIREMENTS ATTACHID TO LICENCE

= a / k ) ' \ .- s
5 . : . \ :
3 O SECTION CNE: DSSIGH AnD EMISSICH STANA22)S < _ VA ¢

3.1 Provincial Baard of Health Final Alr Pollution Azcroval Ma, BSS-f-SC?
-1s hereby cancelled znd the terms, conditions and requirements of this
.- Vlcence take precsacence. . o .

1.2 The plant referred to herein jrciudes those buildir s, structures,
operating and storzge facilities and lend locates .} a2 SE.1/4 of

. .n.-Sectlon 2%, Towmship 32, Range 10, Vest of the 4th reiidian and <
5 ~ Bituminous Sands Lease Mo. &85. ' ) o
“1.3 The plant may be cperated up to a maximum prccessing capacity of 93,000
.. barrels per stream cay of bitumen feed to upgrading. ,
. . . [ -
1.4 The emission of sulghur dioxide o the 2irasphere from the sulphur elzat
- Inclnerztor stazk sholl not exceed L2 long tons per day ot iT0 long ton Y
In any half hour pericd. : ;e .
1.5-"The concentratica of sulphur dicxide in the flue gases beinz extaus-ad S i
to the atmosphers fraam the sulpkur plant incinerzoar se==k shaltl npoe - e
exceed a cne-half hzur averags level! of <. hon paris-per miliien by -
volume or a 24 beur average level of 7,300 pards zer million oy valums,
The sulghur plant incinerator stack shall bea a mi-imum ¢f 233 feect in .
height ang the =izizum flue gas exission Iemperature shzll ta 1025 o
degrees Fzhrannai=. Sraek sampling faciiities inciuding aczess lzdders
to sampling glazforms, samzle Forts and 110 volt electrizal cutless as
the platferms shsll te provided.

1.7 The emission of sulghur dioxide %o the a:mosphere_f:om the oower plant
stack shall no: exceed 300 long teas per day or £.3"long tcas in any  ---

half-hour perice. . . \_ﬁflj

1.8 ‘The concentratien cf sulphur dioxide in the flue tases Leain: exhaustod
"~ to the atmosphere frecai the pewar plant stazk skhall nos excess @ cne-~n3if
hour averzge level of 57700 parts ger mitlien by volume or 2 24 rou- M s
average level of 3,200 parts per millicn by voluma, . !

A 8.9 The power plant ssack skall Se a minimun of 350 fsat in height apd ske Ly 0. "
minirum flue cas emission temporature shall Be 533 degraes Fahrepnaiz, -~ 0 7"
Sampling facilizies inrcluding cccoss ladcars W& sialing slatiorns, T
sample por:is and 112 vols elecirice | cutlets at tze platforms shall ko .
provided ca the dresching frem each of the three toilers.
’ . - - N
; . ) .

o - ————
. . ’

v 7 ﬁf":.‘—

ey vy rm— o
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TERMS, CONDITIONS AND REQUIR SAMENTS ATTACHED TO LICENCE
1

. . -
s
+ -
-
. . .
-

1.10 The sour gas flare stack shall be a2 mlntoen of 230 feet in hoight o=y ;?;r,i -5
shall be eguipsed with a ccntinuously burning pilet énd an sutoratic '3&
flame ignitor. . ) ¥ J50 iy 22 _ _ //V,

1.1! In the cveat of zn emergency necessitating the flaring of sour gas, a

sufficient Suantity of resicue gas shall be added t6 the scur gas up*

stream of thz flare to maintain "

L A L ‘. " ) ’ ,’l'/‘lf-d"u',
{a} the gross heating value of tha combined residue gas and sour

A - e m m .

cas gt
- — - . LR AT
. Stream to the flare equal to ar greater than 250 BYU's per cubije 4 "7
. foot (at 14.65 rounds per square fnch absciute and €L degrees R
oo Fahrenheit), and . ‘ 2T AN O

{b) the cemulative maximum calculated ground level cencentration of _?j?;;
’ sulphur dioxide belcw 0.20 parts per millien by volure. )

‘e

1.12 The hydrocarten flare stack shall be a minimum of 325 feet in heigh: 4
and shall be equipred with a continuously ourning pilot and zn augo~
matic flame icniter. : Neceli Savir [ Toy s

- .
-~ !,, J.' .
o,

1.13 The creration cf the plant shall ta such that the release of sulghur
dioxide to zhe atrmespiiere does nos rasylt in an ambient one heyur gvar-
age concenzrztien exceeding 430 micresrams par cubic meire {azsroxi-
mately 0 17 sarts ~er aillion by velumz) or zn ambient c¢a2~%alf hour
average cencensracicen exc2eding €25 SHCTOGraTs rer cubic meira -
(approximatély 0.20 paris por millien by.veluma) of sulehys Jdioxids -
at ground level or at any other pcins of impingement. T

1.14 The operaticn of the plant shall be such that the relesse of nitrogen

oxldes. to tha atroschera ¢ces not result ia an ambient cne hour average

=

concentration exceeding 560 micregrans per cubic me:ire (a:;rcxfma:e!y T
0.20 parts par millien by voluza) expressed as nitrogen dioxidae at '

ground level or at SNy other point of impingement,

& power plans -
£3sacus efi!ue::, T )
usticn. N

1.15 The enissica of pa
stack shall ney ex
adjusted to <3 rer

i f .,-_' "_}.;‘\54

) L] :\'\ M
‘¢ emissicn concentraricn ‘
29 pounds.per 1g60g pounds i
ir, the ccipany shall :

1.16 With respece :q cempliance with a nar:]
st T frem the power plant stack not :o excese .
of effluent acjustad to 50 percent excess g

. . {a) on or b2fora crE=r—3h—~10874 . sviaic an inisi

llning the parciculace tentro: techniqua to be
' !

3 (b) on or tefars medst3h1873, desicn, construce and ccmmence tha

o operation of tne particulate cortrol facilities.

al prezosal out-
impiemcnccd, ang

U N iy g 448 e

1-1 _ ——




TERLS, CONDITIONS AND REQUIRSMENTS ATTAZHED TO LICENCE
| I — .
: ' 117 Prior to the expiry date of thi
0 - . ®ltted o the Deparizman: dacail

to Implerent 1o cezaly with a2 paxia
"dloxide ecnzenzration of 0.06 par

L0 emissions froo the pla

licence, a groposal skall be sub-
2 the steps .Aich the czmpany plans

unt calculcziad ground leovel sulgher i
s per milliza by voluze with resgect

i under al] Operatirg condilticns. :




TLAZHNTS ATTACHED TO LICENCE
{. - . .

TERNIS, COMDITIONS AND REQUIR

SECTION TVD: csnzaaL

0 2l.l The oil sands reco:icry plant shall te operated in aszcordance with tha

_L corpany’s submissicas of Ry 17, Jeiy 3, and Avcust I, 15873 relacirg

'to Application Ro. 73-8A-191 uvader 3ac Clean Air Act for an ariendrang
"of a licence to Fermit preductica to ke ircreased to 23,725,000 barrels

of syathetic crude oil per year. o

2.2 AN materials ca2using cdors are to Xa confined at the source of potencsial
emission. Spillis of 0coraus material must Le clezned up in 3 nanner
. satisfactory to the Director of POIiu:icn Control, .

- 243 .Should strong or offensive odors te detected Frequentiy oucside- the plant,
- .the Director of Standards end Approvals 2y reguire the cempany to carry
©ut an odor Survey, determine the scssiblie scurces of the oder and resz I
*the findings to the Director for assessmsnt.,  Such a Survay rmust be inj:e-
lated by tha corzany and carried out in a manner satisfactory to
Director a: the company's nwn expense.

2.4 Smoke emission from flaring and ot:
controlled to meet the requiremen
Levels) Regulaticns.

T 2.5 The operation of the plant shall ke sech that 2 minjmem of unburned bydro~
' “carbons are releasad to the aimosphers,

.

a

2.6 Any future expansion of the plant or chance in the mods of oparation
) be reported :o the Director of Standasds and Approvals and wili nscsssit
A Feview of this licence. . . _
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.TERNS, CONDITIONS ARD REQUIRELENTS ATTACHED TO LICENCE

f@l'

SECTICH THILE: MINITCRING 2nD RETUAM

3.1 Honitorirc = In a manner satisfzctory to the Director of Standards and

' Approvals

{a) The flu= géscs in the sulphﬁr p{éntlincinera:or stack shall be:
l) Autormatically menitored en a continuous basus for sulphur
-dioxide, voiur" flocw rate and exit- tenp rature.-

Stack 5urveyed four times per year and the following deter~
anatlons made: ‘

 - the rate of flow of sulphur. dioxide, c'hﬂrﬁtulpﬁur'gascs,

Qggrbon dlDKld:, nn:'og;n, cxygen znd water vapor-

= the flue gas volums flo: rate and .e::eratura. S
flue gases in the power plant stack shzll be:

Autcmatically ronitored on a centinucus ba sulphur diexice,

par:icu(at;s, volume ficw rate and exit : tenm
+Ads ﬁc/ BLC 31 fay -

Stazk surveyed ejight times per year zac the foilowing determin-
atlons made: : . - L

M

>
= the rate of flew of sulshur dioxicdz, oxides of nltrccen,
particulates, carson d'oxude, nttrcgan, oxygen’ and wate
vapor; . . ) : .

- -

- thc flue gas voluze f]cu rate and tesrerature.

{c) A minizum netwerk of forty st exzosur
- the detecticn cf wydrazen e and iz
@alntained at suitable leg reund

{d) A minirum network of e:gng sulphur dustf, aticns shall te main-
talned at suitasie Iocatxu"s around th r sgorags area, .

(c) Repressnt ativc samples of tot: ccke ysed
-Batter being exihausted frem the cower ph
for total heawvy mazals conlen: at aoprox
for a one year pericd 2nd in subseguent. ye
determined by the Director.




TERMS, COMNDITIGHS ARD REQUIREMENTS ATTACHED TO LICczZNCE

. \ -

s

) A five-stazion arbient air gqualit
- purpgese cf deoternining the czneen
and hydreccen sulekide, -wind spcog

-

talntaired and oferated on a

sulzhur dioxide
rection snall Le

- - v .

{9} 2~ ambient air quality monizoring survey for the purpose of et o
A rer ! eend Vi [

determiniag the ceeceatraticons of tetal hydrocarbons shall ke !
maintaired and cperated cn a continucus tasis. ) .
Y The sddieiinnd oot o o X Solonster
‘The additional monitoring facilities as detalled in subclauses Neeail

ca;,

(2} to (g) shall ta installeq and cparational oy Augus: 31, 1974,

- »
" 3.2 PReturns - The moni icn referred to in clavse 3.1 shall
- be tabulated ke form cf a3 menthly recort and
- forvarded to ution Control by the exg of the manth
servations were madi. The mcazhly

- report shall ¢ inforzation related to the enissicn
Pramgs .

- of contaninzn = _ wing items:

The daily maximum half hour sverage and the dally avar
for the ccncentraticn of sulziur-dicxide in tRe power
and. the incincrssor stack. -

z¢a
2lan

The daily average and the c21ly minizun valves
emission tezperzture for the power plant stack an
stack.

The daily maximum 2nd the daily =g bolcmater readincs z2ng the
corresponding estimzzacd ceneansr a of particulares In‘the ilve
gases being exkzusces Trem che ; plant szack.

The daily avarace gnd the max 'mum h

of long tcns of sulzhur dioxide en

Power plant stack and the incinera

The daily azcunt,

{f) Tre caily amcune, in-barrels, of bituman feed to upgrading.

{9) The daily ameur:, in tons, of coxe rreduced, tha ¢aily amount in
‘. by ~ - ~, '
tons of c?me Surnies 5a the power plant and the sulphur content
of the ccke. - '

SHA TV IO g i v 4 o LT

(h) The daily amount, in barrels, of liguid hydrocarbon products,

+
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TERMS COCNDITIONS AND REQUIAZLIERTS ATTACHED TO LICzZNCE

. - .
. . .
- N . .
.

(1) The daity sulghur production, In tons,- and the sulphur rccovcry
efflClcﬂClCJ. - » - -

{J) The results of the stack surveys carried out during the month.

(k) The sulphation lcvels as detacted by the etpcsurc cylinder
stations. . .

-

(1) The ambient sulphur Tevels as‘coltected by the dustfall stations..

(m) The results of the continuous arbient monitoring surveys for
su!phur—duoxuc » hydrogen sulphide and hydrocarbons.. .

(n) Remarks relative to the performance of the alr polluticn centrol:

program including an interpretation of sicnifican: variations. '
3e3 -All uncontrolled releases of air ccntaminants from the plant and 2nd_any !

<

occurrences of nen-comoliance with any cecncdisicn of chis la;e*:e chall
“be reported immedia: ely ic tha Dirsczor of Fallution Ccntrol and cena-

flrmed In writing within 72 hours. .

e e

3.4 VWith respact to the centaminant ccacentra

n and emission rate reguire="
Q ,gents outlired in clzuses 1.4, 1.3, 1.7, d
¢

and 1.15, the c¢ersany sha2ll’

:ithin 25 hzurs 31l datly >
ithin the rance of 5C per--

imits.

Fol

.8
. Pw
oS Wik
iz lim

]
1
. Peport to the Director of Pollutiem Conirc
-$1" Y variations sreater than 20 parcent oczurri

1.

?“'a-f;u_cent to 100 parcenz of the maximuu zlleowa
- .h"" - TT——— ——
3.5 A materials balance statement shaIl be prepared and subtmitted to the
Director of Po,lutien Centrol en 2 ﬂonthly basis. This rezor: shall
Indlcate the gquantity end character cof incoaing process chemicals and
raw materials to the plant and their disposition as related to air,
water or land. /_,_.,._,'t_,/‘ oo 7
An annual surmary and evalvation resort of the performanc
pollution ceonirol facilitizs and =vs ems, together with t
quality and quantity of air contaminants released to :he aom
shall be pregared and forwarded tc the Director of Po llutica Czantrol
by February 1% of the year follewis =3 the year in cuestion. This annual
report shall include remarks zertaining te minor extensions and glear=
ations, and photesraphs or 35 miliizater slides of the air poiiutica.
control facilizies.

e
h

=
-




TER.JS CO.\DIT!O"SAPDRCQU AER E\TSATTAC‘fEDTO LICENCE o

.
co N

1.

SECTION FCUR: ST0p parzns ang EXPIRY CATE | 7

_ ™~ : .
§.! (a) Pursua:t :o and in ;:-crdancc with the Provislons of The Clean
Act, the Hinistar of the Envircnment may issue a step orcer so th

€ompany or any Persen where the previsicas of the Act, regulation
. and orders trereundar, or tha conditicns of this licence have. b
. contravened, or vtiere the Hinister ceasidars any plant, strud

: OF thing to te a source of air ﬂollutucn repres;n.:n, an |nmu a
. “dan;cr to tuman life-or preperty a;h ' '

ﬂ.rt

T“:}!:' () Ina sics order, the Hinister may resuire that the person to whom
: « It Is dlrec:ed : . '

¢ -

_ !
ied In the order, and
!f) Stcp any o*cre::o s or shut down or Ston the cperztion of any

plaant, eQuUiSment, sTructire ©r thing either Permzrently cr faor ;

1) cease the ccntraventaon specif

8 specified parjod.

5.2 Thls itcence is granted on the basis of currant knﬂaie::e, :
~and. Circumstznces &nd, if d:““&d nezessary by the lJirecteor ¢
and Approvais, tha teras, ccnditions and regueiremanss TaY Se reviss
amended or revoked at any tize. in any ebenr, this lice
Omtobcr 1, 1273, - '

Moy

z
i lD Suu] ] c,xpfc"&

-
=

Octoter 18, 1573

P
‘r = '.": ‘.’ -~

!
wdwn '

- B COHoL HOCS:,(é/“";“
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ENVIRO"’W:EF‘JT

LICENCE io OP,_.\ATE O USE

LICENCE NO, .-.73-WL~0&IA
PERMIT NO.

FILE NO.

Great Canaf’xcn Qil s

2ands Limited =
“P.O. Box f—OO 1

pLIl'SL.uI‘h. 10 sectron 4.10f7% h= Cizan Water Act, a hcence [ operdta or usg

tha tar sands recovery

plant for the productron of synthetic crude o:]
asscciated by-products-

irom the Athabasca tar sands

is harabyy iss n.d subject to ths lerms, condmons and requirzments attuchet “oreto,

Edmonton

?It,[u nu“(:'b trd,,




TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO LICE

(1) Water Licence 73-WL-0k1 is hereby amended.

(2) Clause 1.4

1.4 The company shall with respect to the dis

extraction tailings from the extraction plant

(a) direct these tailings only to

LICENCH NOY.
A3-HL-041A

is deleted and the following new clause 1.4 s substituted:

posal of tar sands

- {b) | submit a report tothe Direc

(c)

Dafe of Issue: June 5, 1975

()  Tar Island tailings pond, and
(ii) the worked-out Mine;

tor of -Standards and Approvais

by January 1, 1976 and by each January ist thereafter.

The report shaltl contain:

(1) an outline of the tar sands extra

ction tailings
management program for tr

€ caring year,
(i} an identification of Proposed new disposal sites
or aiterations to existing sites,

(iii) description of the alteraticrs or additions
referred to in stbclause {ii) above as well as
resultant revised liguid ang solid waste material
balances for the overall cis-zsal system,

(iv) a Summary review and asses

srert of the previouvs
Year's tailings waste manz

9erent program,
#1d any other information as may - frcm

requested in writing by the Director o
Approvals; and

time to fime be
f Standards and

notify the Direcror of Standards - anc Approvals in
writing 60 days in advance of any Sttseaquent proposed
modifications to the vearly program referred to in
sudclause (b} (i) and forward SuUpzorting decumentation
to aliow review prior to &ny possible inplementation.,

e

£ J.DEFIR, DIRECTOR
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T INTRAIRY

/ oo : S | 73-L=04] .}

.- / . .. ' . _‘ . ) .
@ .- TERLIS, CONDITIONS AND REQUIRENENTS ATTACHED 10 LICE NCE . ' -

. - ..

SECTIOY CYE: GENEaAL . e

1.1 The plant referred to hareln iacludes those buildings, structures, IR
opzrating and storage facilltles and land located in 5.8, /4 of Section 24, a
itumlnous sands Yy

Township 32, Range 10, Wast of the 4th Maridlan and b
lease g3,

- 1.2 The "'reference blzumen charge rat=" Is defined as tha projacred raxlmum. S,
' design zmount of SIturmen feed szceX in Sarrals pPer str:am day tha: can - S

be charged to the dalayed cokxing unls.,

1.3 Thé.plant may be operated vo to a3 process rate of ten percent over the )
reference bltumen charge rate of 93,000 barrels par stream g3y of bltumen
feed, ' . S

1.4 Tar sands extrac:zion waste water Trem tha extraction plant s¥at] bde
directed cnly to the exIsting tallings pcnd. ) e
1.5 Vaste warar originating frem surfaca run~ofs and pracizitazion fren T
. - the plant process ars=a and frem the working arca eof -2 mlne nit shall -
be adequacely conirailed for the purcose; @ F precicicsilng sesticad]a :
solids and recovery of Fleatadle and emuisi ‘fod Tiguid hydrocarbens, PN
The diszosal of any hetarogeneous solid Wasiz Jatarial shall Le conductead °,
In a mancer that ainialzes potentlal ground water conizainatien. -3

1.7 The ccmpany shall at all times conduct and control their onarations in
such a =zcner 45 not to creats a hazard o zhe pudlic and snail take all

reascrnable precautions to oratser and safecuard the 1lves and procerty o
of the publlc and adjacent property cwhers. S
- 1.8 The tar sands Fecovery plant shall a2 onarziad in ZzecTinance with sha .
' ccpany’s submissicn of April 2, 1873, reiszing %o szn'lcaziza uadar -l _
The Cleaa Water Ac+ for a iiconce 20 czerass facilizies ta napmjs -
productior to 52 increassd to 23,725,285 tarrels af sy=thetiz eruda ‘
cil per year., : :
o i
: B
= - . K

‘DR R Y AT Lol dUT T g e, e meTrie i w R ea ¥ aar
.

. . ees
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CYSLITION TWO: DESIGN 0 EMITSION STANDARDS

T N B i Pt i e g e ——

-0 "
FOPMEEL 4t et oah et LTI BT

'-"‘: Lo A
J3-WL-0L T

.................

-2 -

'TERMS, CONC!TIONS AND REQUIREMENTS AT1ACHED TC LICENCE

52.l° Sanitary sewage contained in the sewsge lagoons shall he retained for

2 minirum period of 1Z wonths. The controlled release of ef Tlucat Trom
the sanitary lagoons to the surrounding watershed arca shall be permi tted
during the period of spring run-off. Howaver, the ccmpany chall notify
the Director of the Divisicn of Pollution Control in writing at ieast
three weeks prior to the expected commencement of discharge and shail
_provide information relating to section 3.2 {f). '
in
gn flow

—opr
co
-
I

{a) For the ‘purposes cf the ccacentration standards specified
~: Column 3 in sections 2.3 znd 2.4, the nominal average desi
rete of ligquid effluent releasad from the waste water stor
- pd toe the Athabasca River is considered o be 7.5 millien Canadian
@ tions per day.and equivalent to 56 Canadian gallons per minuce
pur onc thousand karrels of bitumen reed based on the raference
bitumen charce rate. Since the nominal average Tlow rate represents
statisticel data which reflects the 1572 operating nerformsnce
ol the waste water management program, variance of the concentration
sisnderds may be permitted o allow for future re-routing of
contaminated streams to tha tailinrgs pond and re-¢ycling of ciean
ctreams for re-use as cooling or process water.

9

{b) The extent of variance from the concentration standsrds shzll be
btated upon the application of a numerical factor to the Javeis
specified in Column 3 and &s determined in sub-sections (c} ard (d).

(c] “hould the zztuai Flow rate of liquid effluent be less then the

©  .nowinal average desidn flow rate specified in sub-section ()
.and occurs 25 a direct result of process adjustments or modifications
tce the operation of the waste water management system reiating to
recycling of waste waters, then the standards will be multiplied by
8 numerical Tactor greater thaa One to obtain the effective
concentration standard that prevails. The numerical factor shall
be equal to the number obtzined by dividing the nomipal averzge
flow rate by the actual flow rate occurring over one 24-hour period.

(d) Should the actual flow rate of liquid effluent be more than the
nominal average design flow rate specified in sub-section {a)
and occurs as a direct result of process adjustments or the necessity
to release treated siorm water or spring run-off water from the
extraction and process arez of the plant, then the concentration
standards will be multiplied by & numerical factor less than one
to obtain the effective concentration standard that prevails,
The numerical facter shall be equal to the number obtained by
dividing the nominal average flow rate by the actual flow rate
occurring over one 24-hour period.

A A T It g w0 me , ave e
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]‘ERf‘.lS, CONDITIONS AND REQUIREMENTS A TTACHED TO LICEMCE
i : ' .

{e)- The metkrod of determinition of the ektens of peraissible variance
described In sud-sscticns (c) and (¢) may be revisaed or replaced
-.  upon wrltten nolficaticn from tha Glrecior of Standards and Acarovals
to the company should the Oirector ef the Division of Standards
and Approvals dzem It necessary. ' .

Effectlive July 1, 1975, the emissicn rates of relzase and coscentracion
of water contaninanzs containad in troaced liquid effluent which is
discharged frem the waste watsr storage pond to the Athabasca River
shall bo ceatrolled so that the following absolute levals of water
contamlnants are nor exceeded: o

e

Water Contominant , . Emission Rate Concentrzzion

or Constituent : ‘ ~ (ibs/mBCD) (mg/1)
[,--r!.' ..-'

Column | Calumn 2 Column 3

Chemical Oxyqen Demand ' 159 ) 109 159

Bfocﬁemlcal Oxygen Demand 50

Total Suspanded Solids 25

TQ;af 5u1fi£es-

A;ﬁoA;a Kitrogen: 0

0il and Grease : 15
Phe:oficé'-. ' ' 0;3
Threshpld.qur Hunmber A - 1900 un}:s

pil . : 6.5 - a.5

y e
RIS

B AOAY

..\.

. f‘_ LN |

Lt ot

W [
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TERx.lb CONDITIONS AND RrQUIAZMENTS uTTa’\

75, thn amission ratz and concentration
ofe watar concaminants ned Ia el : uent winfzh I3
discharsad from the wa sterage gonJ'mo the Anasgasza [lver
shall ba controilsd so thed foliawing assnlute !cvels of water
ccntanlnan;s are KUt cxcaumie

 -2.5 Effectlve July 1, 19

[oge]
st

- Mater. Coatamlrant . " f 0 Emlsslon Rate Conczntraticn
or Con'tltucﬂc S e - {1bs/n13C03 g (mgs1)

uColu;n 1 - Column 2 i Column 3

Chemlcal Oxygen'Séﬁand"?' " 15 o : S 159

Slochemizal 1x"cba Dnrand : , 590

Total Suspand:zd

R & o Sulfidds.

Amronla ttrogbn
0il and Gre ase -

Pheno!lcs o .’o:'-3'_'
T&rgshc!d S3ar uumher | ‘ A 500 unlts

For the purposes of sacticrs 2.3 and 2.4, explonatsry notes ara as follows:

Hotes 1. (153/23C20) - pounds af watser 2aatanin3aas ~er oma tSoosan
“barrzis of biturmen Fasd rar caleadar day Saosed on the r»
bltumen charas rate. )

.’
sferenca

{=5/1) = mllllgroms of water contaminan ter of ilquid
offlusnt dlschargea from Tihe wasie wata ond t> the
Athabasca Rlvar,
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o TERM CONDITIONS AND RECQUIMERFNTS ATTACHED TO LI e £

“ 3. Colurn 1 - enisslton stondards rar to b“ cxe2edad based on anv
: one 29-hour cemrosita samola and-the rafarance bitosan charge
' rate. ‘ : .
k., Column 2 ~ statistical emissicn deslan lovels based en the
monthly average of daily 24-hour conposlte samnlas ond the

reference blturen charce rate.

‘5. Column 3 - concentraticn standards not to ke exceeded on anv |
one -2Lk-hour comgosite sample and sublect to varian
" permitted undsr section 2.2,

.o 77 6. Those values in narcntheses shall be nrescribed limltations
- for total suspended solids in Column |, 2, and 3 durirg the
-+~ . period of darch | to Septerber 39 in each vear. '

7. The enlssicn standards preszribed for susrended 5
Column 1 and Column 3 for the wiater pariod (Jctober
Februarsy 23) rav caly ka2 excesdad by thac incromenzai 3 *
of suspendad s0llds containzd 1a she raw water intake supply
that Is obtained from tha _Athatasco Rivar.

1 .
GS Skould the cermre2nv undareaks FrIeosals o increas: the throuchaur of
L the existing Situmen unyrazics fociliciac 5v the constructlio-, instatiation
“and oreraticn of sdditional waits which will Sadsequenily TesLiz o in tha
bitumen fead rate keing incraased by =ore thasm tan parcent over the
réfercnea biturmen charge rae, tha omissicn razes of rel:as: of water
contanminants {wlih the 2xcedzion af nz)iba:z dre associatad with toe
- expanslon and conzalned in the treazad liguie effitant thut is discharged
B to the Athacasca River shill ba coatrelled sc thas Fifty narzent of tha
R - 2bsolute lewsls scecifiad in Coiumn L ard Column 2 of sac<lon 2.4 are
. rnot exceedrs.
=",34m‘3-7 Arblent lavels ©F sussanded massar sonsai-s? in tha Arssabnsca Blver
s g raw watar suanly ihica 05 used Tor the orarazion oF sss slaaz 5y ba
N directly rc'arn_d Trom the pra=tyoit-ent faciiitios oo taz river during
the period of March | to Sentazbar 30.

STAEm Y.mes M tag vermmar e s wis TP e .. .. .
L ) . U T PR Y
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TERMS, CONDITIONS AND REQUIRLAIES TS ATTACHED TG LICFN(‘E

:-TIQ' ._-. Hr) 1T'J‘\.!‘]-l }\..‘3 RETURNS

3.1 Co:p]lancc with the numerieal standards o hdt r contaminants shall be
=1

determnined on the bLasls of a 24-hour comeosiiy zcmanle of Hauid effluent
as foilows: . .

(2) A composlte samola consist ng oF not less than twelve portlons
prerired in volume oczording to the flse rats shall Le collecu-d
“at cqual time intervals ovaer s 2h-hour pcr:od.

(b) The enlssion rates, values and cuncentratfoss shall be based on

* " the analytical results of tha compasite semole and datermined from
the flow volume for that 2Y-hasur reriod durlag which the corzosits
sample was collected. S
(e} In accordanca with secticn 2.2, no water centaminant 3s datarzined
T . by an =naiysis of a r2orasantstiva ered sampie collected gt any
T tire shall excesd 1.5 times ko Aumerical effeczive stiandard of
concentrstion nrascrifed In this licanecz, Tha ransz of p linitarion
is not subjoct to varisnce and rest bBe meg at a3ll times.
(d) Analysis of the concusite samplz shall be conducted:
L 1) In ths manner cescrlbzd in the aublication "Szalard Nashods
N for the Exomination 5§ Yarer and Vastewatert, 3ih £¢Ttion
(1971) or the mest rocen: editica, nublishad jsintly Ly the
American Publif fealth Association, American Vater HWorks
v Assoclation and the ater Poilutica Cenzrol Fedsraticn: or
A1 11) 37 any othor squivalens e .nou, aparoved in writing by the
o Directar of the Division o7 Standaris and Adprovels, the
L results of whieh a1 S¢ ecznfiroec by the merhods raferrad
e .

to In suS-seczien {i} szove.

- 3.2 In 3 rarner satisfacicry to the Girecsor of tite Bivislon of Standards
i and Approvals and ofieczive July 1, i373:

{a) The effl 22t dlscharsad from the was<e waler storage pond to tha
]

-

e 1) toalzarzd for volure flaw rate in torms of Canadlan gallens .-
per day. )

11) "Subject 20 analyses of a 2i~hcur comnosits sample and analyzed
for water contaminonts oe cerdlng to the 01l owlng schedyle:
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_'fEhMS‘. CONDITIONS AND RISQUIRENENTS ATTACHED TO LigENCE

. Dally - pH, total suspended sollds, phanollcs, thresald
' odor numbar, acmmonia nltrogan, chenical OXyGen donand,
and oll and grease.

Heekly - total sul f1des, b!ach:mlcal'oxygen demand, tots)
organlc carson.

< Honthly. - total ficavy matals Including arsenlc, cadmi.z,
‘ chromfum, coYal:, capper, licad, menganesa, ~ercury,
nickel, selenium, tia, zlnc.

. SubjeCt to a ronthly fish texizity bioassay procedurs In
- the manner dascribad in tha publication "'Stzadard Hathods
for the Examination of YWarer and Hastewater'. A 2ij-pour
conrogite semdia 07 one hunzred cercgent iig:
'shall be subjected to a 9%-hour contindous
of the liquld eiflmant biezssay sanmple nrior
water use? for Anliing fish stocks may be
the z2ctual rate. cf =i charge of lizuid
period whan the biczssay sam2lo was ¢a
nomlnal average ¢ %n Tlow rate speci
and provided that the volure of diluant
.samzle does not e the 2gulvalans of
design flow rate)
83 acutely toxic/if ths rorality of fish axoo
test solution Is groater ihan 37 n2rcent. Sha
test show toxicity, @ t25% 35all be reneacad
toxlclty Is confirmad fzi
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tha cemrany shall ini
daternine the toxie ccrpeaents and take anoron
to elirinate the toxic marariai frem zoe 1iaui
vhich Is discharged to the Fthabasca River.
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LICENCE 0,
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TERMS, CONDITIONS AMD RECUINERIENTS ATTACHED TO Li¢ NCE

(<) Tha concentratien of azblen: Jevels of oll and arcase and roral
T susponded solids contained In the Athadbasza Rivar which Ts ysued
* a5 a row water susaly for the oreratlon of the nlang “mall ks
monitorsd Tally. A 2y-ngyr cemzoslite sample shall ke celiociad
and tha analycical data shall ba suarized and related te the
absoluto Jevais of actval emlssions of oil and graase and tozal
Suspended sollds ws|ek A2 conidined in the lfquid.cffluen:-rclcased
o the Athabasca fiver. . The cxie2nt of pre~traatment of raw rlver
Hater-durlag the period of hign aaryral river rturbidity (Marey |
- to Scptenter 32) with reszect o remaval of sriblent levels of suspendad

'jsollds and o0il and grease jn river water shal] 32 noted.

The dally recycle rastes and solids contens corposition of sillngs
pond watar thas is returned to tre extractlon nlant zkall
monitored, .

The comnzany shall:
1) review tka A3ture of seenage enterlag the Athabascs Rlver
from the talllngs =zad:

11} review the notantial eceurrances of
aresa of the rintag p iz shall ba uej
disposal; and ) .
LI} submie g TEEOrE relating to the marsers
Sud=sections (1) aaq (11) 3 the Direcio
and Anprovals °V April 1, 1s74;
{f) A representative g b samole 2a3tad sanitary wastss canziained
.. fn any Sewane lagoon nrfor o relzase to rhe surreunding waterchad
2rea2 shall %e analyzad Fqs dherotics, tos3) residua, ¢ Ll nene . g
solids, oIl sa4 qra23se, chemj TRYZIEN demand, amaeong
totaj DROSShatas, ¢ ay= Rts i ot
The volume of liguid ¢
shall be ronitoreg In terrg

The eruds Sltuman feed ;3 : charced 1o rhe ungradis
shall Le anaiyzed for he n total} on a moathly basi

The temsarasurs of the
Storage pend to tae Athaz
basis In term: of dearees
All uncontrollad rele Coniminanss
spllls of wzsar c€zasa ST Aadiscent g
CCCUTrencyy o7 :

resers

Sy 4% meer gy
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3.5 The company shall Fenort or canfirm 9 the Dicsctor i Paliusian Control
* any awarenzss of the cccurremca of noa=ez=sliancga it any condl sion

of. this 1lcancs in writlng within 72 hours oF tmeir bareming aware

of such contravention. '

.3 A monthly repere shall ke submitzzi within twenty days of the ond of the

"‘ﬁQnth for which tha DServaiions wers naca 2 the Tirectar of Pollation
.. Conzrol and shali contaln inforrazion relazad to the followi

o AugusT20,01973: 0 SR S ; :

__'(33 the results of the analytical daterminatlions, wvolure flow ratss,

~_and monitoring informaticn sseciflad Ia paragrapghs 3.1 and 3.2;

f: (b}'";ﬁe daily productlion of tvnthk d2 o) 2ras of tarrpals
- per calendar day as wel] as z . Hy=-r Yl In aoprepriata
. unlts of production;
e} the daiiy
o of the u~

“h -
[
it

e

L) 2
O g

@y,

-

Q2
n

waste

(d) the daily raze
-plant o tha ¢

{e) the daily racycle rate of pcad vatar re
T excractlon =lant in terms an3dias jallens na

(r). the dally average solids con-ent
- returnad from the tailings pond
general” quility of the was:a w7

(9} the daily raze of fead of 22r s9nds =
plant in terms of tons rer dav;

resmares ralasive

Wast2 s.atar contain
TYO3ewd32 jagosong
ng o firse
Canadlan qallons and in t2res of the sarcunsa
to the total volume of sazn Fesoective mend;
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’ TERMS. CO.“.’DI_”D.‘!S AND REQUIREVIES TSATTACHSED O LICEnCE

('). a materlals Salanca
3nd charactar of ln:
and water Lreatmane ¢
as rclatcd to alr, water, or land-
3. 5 An annua! SUFTary and evaluazion resor: of tha p\r.;rﬂance of ald waste
A . wWater treatment fac!ll-:ns and conrrol. Systens shall ia ﬂre“arhd and
forharund te" ‘he Jsrcccar of Polidiinncens trol Sy Fugraér/ 1, 1s9
“The aniual ren OrY shall lnclud» Tararks ca extenslons and ajze ra:lqna,
* and ohotograpﬁ OF 33 m, s]ldas of all wassa Yaier treztment facilitlies,
Tﬁ-roaf;cr an aﬂnual reporg 5&311 -be submitied hy Fnﬁrdary I of cack
subsequcnt year , . . .

.




TERLIS, CONDITIONS AND REQUIRE:

SECTICN F3uR:

- PR N
ne rersm

PR 9 | .Notwlthstanding ¢

and cordliticas of thals licencs,

vicennr o

3051

Fal
.

= £

MTS ATTACHEP TC LICEH

the ceompany

.shall comply with any orther resairozents by ordinance relative to all

"waste water treatment facllitius.

5,2 The eonltoring regulrements ore
g of

“eovinclal Boarg of Haalzh
%effcctiun:i]wdune 30,

5 1973.
Clauses 1 and 2 of Pro

2 vinciaj
shall remaln in effect entl] July 1,
of Health App

. %.3 Pursvent to and in accordance
Act, no person shall alter, a<d
plont, structura or thing that is

. unless a parmiz to alter, add
or thing is Issued by i

-
Py

> 8.5 Purseant to ard in accor
’ Act, the Miniszer of che
cospany or any perscn where rhe
orders thercunder or the condici
or where lstar consi
of water N represen
property '

Envircamen:
s

ns

tha

In 2 stop order, the Hdinlster
Is directed:

’_ﬂ-
1)

siop any cseratiens or ske
struclure, aquicreat or
period,

-~

- -
LRt

5.5 The ragulre s steclflind
of this licence cr as o e
to enlssicn standarzz, re-e
plant oreration or sueq OThs
of Stzndards gnd azprovels,

Ie
n

-

-

scrited undar Clzuqeg 2,
Aroroval lo. 53-5-1957 s~all rerain
The emission standarids prescribnd under
iJare of

with the provisicns o
or
the subject of a permit or licence
o or othenvise ¢
e Dirzctor of S:zandards aps

rrovisions or

5,

5. 6, 7, and

ia

Healta Apnrovs! lo. L-3-1957
1975, 2reafter, Provincial Poard

-5
(Y]

reval Mo, 40-5-i587 is reseinded.

v The Clean Water
in any cther rannar chaage o

2 plans, structuere
Azzrovals.

by

]
]
3

rse

dance with the orovisicns

£33y issue a
Toa

this |}

Tay ragu

C2ase the contravenzion sracificd

-n
v ol

(]
AL & 4

rr oy oL
(A S}
1% I |
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“ . “TéRws, conpiT IONS AND RZQUIREMENTS ATTACHED TO LICENCE ' o

'4
4.6 Thls dlcence Is granzed e 74 bacle of current hnzwladge, s chnolagy, Tae
- clrcumsctancas and she conditi:ns ad requiraments or any ai the :tr may be e
revised, onended or revcked i Coofea necassar: by the Diraecrar of
) . Standards and Asorovails. In any eveal, thls licence siiall exnire on
or betore Juns 1, i973. a '

Da s iHay.Bla 1973.
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THE CLEAN WATER ACT, 1972

APPLICATION FOR A PERMIT OR LICENCE

Application No.

Date Received

Reviewed by

Approval No.

Date Approved

For Office Use Only

Section One: General Information

1.2

1.3

1.4

1.5

1.6

1.7

: 1.0

1

Date of Application: ' g@ﬁqnwf. 2{5!7?

_Name. of Applicant: _' . Great Canadian 0il Sands Limited

{Company or Corporation)

(Owner or Ageat)

Name of Plant or Facility: Fort MNcHurray
Address of Applicant:
a) Box 4001, TORT MCMURRAY, Alberta TOH 3E3
Street, Avenue, Road, R.R., Box etec. City, Town, Village Postal Code
Telephone Number: _ 743 - 6411
Location of Facility:
- a) ,
Street, Avenue, Road, R.R., Box ete. City, Town, Village Postal Code
or b) __ 1/4, _SE 1/4, Sec. 24, Twp. 92, Rge. 10, W4 Meridian.
Application For: .

(1) A Permit (2) Permit Amendment

(3) A license % {4} License Ammendment

Summary of Project Mining of o0il sands, extraction of bitumen and upgrading

to synthetiec crude 0il. Production of steam and power from coke burning

powerhouse.

bl SV



Duration of the Project: AD 2000

Conspruction.Gommencement Date: 1964

Construction Completion Date: Complete 1967

Project Costs

Capital Cost
Construction & Equipment

Annual Operating
Cost (§)

Water Pollution
Abatement .
- Equipment

$5,500,000 (estimated)

2,823,000%

Air Pollution
Abatement
Equipment

$12,000,000 (estimated)

2,682,000%

Expansion Vater
Afr

34,000,000
$28,000,000

TOTAL

$49,500,000

$5,505,000

From W.L. Cary to W.
Expenditures.

L. Oliver, April 25/77 re: 1976

Environmental

1.9.0 Previous approvals issued for tﬁe applied bréject:

.1 Department of the Environment, Water Approval No.

.2 Department of ¢t

he Enviromment, Water Permit No.

«3 Department of the Environment, Water License No. 73-WL-041A

4 Provincial Board of Health, Final Water Pollution Approval No.

+5 Other approvals

E.R.C.B. Approval 1944A
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SECTION TWO: DESIGN AND EMISSION INFORMATION

2.1.0 Sczle designs of the plans and the surrounding area is subﬁitted
as follows: -

2.1.1 ‘Topography of the area - See Appendix No. 1
'2.1.2 Property boundaries - See Appendix No. 1

Land use of the area is wildlife habitat. The projeéced land use’ . :
of the reclaimed plant and mine area is wildlife habitat.

2.1.3 Location and types of buildings - See Appendix No. 2

2.1.4 -Location and name of all equipment used in manufacturing,
: pProcessing or storage and other units - See Appendix No. 3.

©2.1.5 Loéation:and name of all equipment used in control, treatment and
} ,disposal of waste water - See Appendix No. Z.

2.1.6 Location Ef all sewer lines - See Appendices No. o

2.1.7 Location of all discharge points - See Appendii No. 2.
: ’ — See 1973 License Application

2.1.8 -Location of the Plantsite - See Appendix No. 1

Legal description - SE % Sec. 24 TWP 92 Rege 10 w4 B -

q;fi 35  © 2.2.0 Flow diagran of the operations involved - See 1573 License'Application.
Flow diagram of waste water treatment facilities - See Appendix No. 4 B

Narrative description of operations involved - See 1973 License
Application.

Narrative description of waste water treatment faciiities - See T
Appendix No. 5 g

2.2.1 Water contaminants - concentrations and emission rates - See Sectien 2.7.0
2.2.2 VYater contaminants — chemical composition - See Section 2.7.0
2.2.3 Disposal of solid waste - See Appendix No. 7

) 2.2.4 Identification of toxic materials, compounds producing taste, odor :
i and colored materials -~ See Sccrion 2.7.0 [+

2.2.5 Size and capacity of equipment - See 1973 License Application.
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2.3.0 List the unit products resulting from the processing operations.

Products . DUnits of Products per Ave. Operating Day
Naphtha 14,707 BPCD
Kercsene 12,500 BPCD
Gas 01l 38,192 BECD
Coke - 3,500 STPCD
Sulphur . 388 LTPCD

"::AZ.Q;D List tﬁg Taw materials required for the manufacturing process
S or operation. ’ .

~ Type of Raw Materials Average Quantity per Day (tons/day)

Tar Sand 138,000 STPCD
Bitumen 83,360 BPCD
Natural Gas 19.05 MMSCED

2.5.0 List the chemisals required for productinn, the manufacturing
process or operation.

Type of Chemicals Average Quantity per Day
~ {{tons/dav){gallons/dav)

Caustic 5.29 STCD
Alchem Di97 Demulsifier 134 IGCD
Catacarb Inhibitor 0.07 STCD
Silicone 0.10 STCD
Potassium Carbonate _ 0.14 STCD
Corrosion Inhibitor
(EST-800) 0.01 STCD

! Sodium Nitrite 0.07 STCD

i DEA 1.00 STCD
Methanol O.06 STCD
Petromeen 0.04 STCD
Soda Ash 0.03 SICD
Disodium Phosphate .07 STCD
Sodium Chloride 6.42 STCD
Lime : 4.00 STCD
Alum 0.77 STICD
Filming Amine 0.38 STCD
Sodium Sulphite 0.22 STCD
Chlorine 0.01 STCD
Alpha Floc 0.04 STCD
NOTE: Material Balance in regard to Sections 2.3.0, 2.4.0 and

2.5.0 - Sce 1973 Licease Application




2.6.0 ‘Water Supplv:

List the source of water supply, 1t's purpose and

cooling .

quantities.

T&pe of Source of Total Consumption {Amount Consumed] Amount
Operation Water {(Gal/day) into Products: Discharged
' {Gal/day) (CGallday)
Process and | Athabasca R. 28.1 MM 8.1 MM 20.0 MM

Ly Qéﬁér Flow Balance —~ See Appentix No. 6

. 2.6.1

. Cooling Water for Process

Water Treatment Before Consumed
) All intake water passes through the fresh water pend where initial
settling of river mud takes place. Following this, treatment is
approximately as shown below.
) Travelling Screen
28.1 MMIGPD ’

Sedimentation

and Flocculation

5.0 MMIGPD

Hakeup Water for Extraction

. Hot Lime and Zeolite
°  Resin
3.0 MMIGPD

Boiler Feed Water

Liquid Cls Injection
0.3 MMIGPD

Potable Water .

¢

Feility Water
2.7 MMIGPD




2.7.06 Wacte Effluents: Identification of Water contaminants

-Process Waste Water

Water Concentration Fmission Rate Continuous Frequency
Contaminant (mg/1) 1bs/day |1bs/unit Discharge or { (if inter-
’ production* { Intermittent.} mittent)

coD 150 13,950 150 Continuous
BOD - 50 4,650 50 Continuous
TSS ‘25 2,325 25 Continuous

' _ (35) (3,255) (35) Continuous
Total Sulphides 0.3 27.9 0.3 Continuous
NHg Nitrogen 10 930 10 Continuous
0il & Grease ‘10 930 i0 - Continuous
Phenolics 0.3 27.9 0.3 Continuous
TON C 500 Units 500 Units Continuous

T pH’ 6.5-9.5 6.5-9.5 Continuous
Cadmium 10 pp 1 0.01 Continuous
Chromium i5 " 1.5 0.02 Continuous
Cobalt 20 " 2.0 0.02 Continuous
Copper 500 " 50 0.54 Continuous
Lead 40 4.0 | 0.04 Contiruous
Manganese g0 9.6 | 0.08 Continuous
Nickel 50 " 5.0 | -0.05 Continuous
Tin 50 " 5.0 0.05 Continuous
Zinc 8 " "8.0 0.08 Continuous
.Selenium 120 ¢ 12.0 § 0.13 Continuous
Mercury g.z2" 0.2 0.0002 Continuous
Axsenic Ni1i Nil Nil Continuous
Vanadium 1000 " 100 1.0 Continuous
* 1bs/MBCD bitumen fead to plant

Muskeg Drainage ' '

{(See Section 3.1)

Not sampled or measured

Mine Drainage
__(Sce Section 3.1}

. con 20-160 Flow rates are extremely varizbie and are not
- TSS Nil-700 measured. Flow depends on rainfall intensity
= Total Sulphides| Nil and duration plus pumping capacities. No flow
: . Nli3 Nitrogen Nil during winter months.
. 0il & Grease .|Ni1-6.9 Analyses shown are 1976 and 1977 ranges on
' o Phenolics Nil-1.8 monthly samples taken durilng summer months.
' pH! 7.18-8.64




Auxiliary Area Drainage .
(See Section 3.1) Same comments as per Mine Drainage

Water Concentration
Contaminant (mg/l1)

cop - 30~-740
TSS 2-1438
Total Sulphides N1l

‘NH3 Nitrogen - Nil
0il & Grease 2.1-40.0
Phenolics Nil-3.5
pH ©7.78-9.10

2.7.1 Process Waste Water - the process waste waters from the upgrading
plaut and the Utilities piant are hanéled in conjunction with the
cooling water from the upgrading plant and discharged through tha
outfz1l from the waste water pond (See Appendix No. 4). The anuiyses
of the combined streams is given in Section.2.7.0 and the flows are
given in Section 2.7.2.

2.7.2 Cooling Water

. : Flow Rate Water Temperature
_System MMIGPD Intake Discharge

'Dpéerfh;ough. 28.1 22 27 Summer
SR 1 > Winter

No condicioning agents are added to the cooling water.
Water Treating Waste Water:

{(a) Filter Backwash
(b) Boiler Biowdown
{¢) Ion Exchange Resin Regineration

(d) Removal of sludge, deposition,
corrosive materials

(e) Other, please give details:
Clarifier Blowdown.

(f) Volume of water required {or the above—-stated operation

2.2 MMIGPD gal/day (m3/d in metric system)

(g) Sourcc of water Athabasca River

(h) Method of disposal ___ Waste Water Pond




.2.7.4 Sanitary Sewape Effluent ;,

2
7

S

(a) Number of personmel: 1,600
(b) Volume of water discharged: 45,000 gals/day (estimated)

(¢) Method of Disposal of sanitary sewage

Anaercbic d2composition followed by aerobic decc=pesition
in five lagoons. Winter sewage is accumulated and after.

treatment, is ‘discharged to river during the summer following
permission from Alberta Environment. : :

Surface Drainage

A diagram for surface water drainage system from the plant areaz
" 1s required plus the following information: See Appendix No. 9.

Storm run-eff can be estimated by the Rational Formula:

Q = ClA, where

Q is the flow in cfs (m3/s)

C is the run—off coefficient {see attached sheet)
1 is the rainfall intensity in inches/hour (a/hr.)

A is the contributing area in acres (an2)

The process znd mine area (A) 2000 acres (mZ)

The run-off volume from a 3-inch rainfall (per day) (or 0.1m rain/day)
{A 1) 135 Mu Imperial Gallons (m3)= 250 cfs
Estimate the run—off coefficient (9) 0.65

Calculate the maximum storm run—off Q) 163 cfs (m3/s)

Spring Run—off

(a) Average snowfall in the locality 140 cm per year
(196) - 71 Average)

(b) Average number of centimeters of snow on the ground on March 22

130 cm (Average of 1975, 76, and 77.)

(c) 1Is there any possibility of spilling any raw materials and/or
any final products which may cause pollution?

Yes [::] No [::j

If yes, what are the raw materials and/or f£inal products?

Hydrocarbons rnngiqg from bitumen to naphtha.




Frequency of spilling Rare

(e) 1Is there any pollution control if the above-stated spill
may occur? i :

Yes [Ec_—_] No [::]

If yes, how? All discharge streams to the river pass

through sedizentation basins with decant .overflows so

that oil is contained. (See Section 3.1) .The pProcess

waste waters, where the possibility of spills is the

_greatest, has a comprehensive series of containment basins

as shown in Appendix No. 4. Continuous monitoring of this : "

system (See Section 3.2) plus the ability to close off

discharge to the river ensures that final control can be

implemented using standard oil spill techniques.

{f) When does the spring run-off ocrur? :;ﬁ
From April 1 to April 15. ’
N % o (g) 1If the pollutaanrs are carried away by spring run-off, is it

collected and treated before discharge?

Yes [x] % [ ]

. L”;   G N If jes, how? Ditches lead to waste water pond where

sedimentation and skimming take place.

2.9.0 Waste Water Treatment Facilities - See Appendix No. S
2.9.6 Solid Waste Disposal

1. Slag and ash collected from the flue gas of the powerhouse
boilers is discharged to the ash pond using a hydraulic
system. The ash is accumulated in the pond. The water
overflows to the waste water pond. In 1977 part of the
accumulated ash was pumped to the tallings pond to provide
more space in the ash pond.

.

2. Spent catalyst — See Appendix No., 7

, 3. Refuse - At present being dumped into a modified land fill
- . site on the South side of pond lA. Plans are to start a new
. site on Waste Dump No. 8 at the North East corner of the lease.
0 ) An application for a permit has been submitted to the Provincial
- Board of Health.

2.9.7 Water Uptake and Discharge Pcints - Sce 1973 License Application
%‘; Structure of the Dutfall - Sce 1973 License Application




SECTION THREE: STATEMENTIS

3.1 Describe the different processes or operations that may cause different

rates of cuntamination. Describe and show how they will be different.

Possible contamination of the water enviromment can only occur from
four sources in the G.C.0.S5. Operation. All other sources are recycled
or contained in the tailings pond. The four socurces are:

(a) Muskeg Drainage,

- {b) * Overburden and Yine Drainage,

{(c) Upgrading Tlant Waste Water and

(d) Zuxiliary Area Drainage.

(a) Muskeg Drainape - After tree removal, the muskeg is partiaiiv

-7 drained by cutting tronches during Winter so that water seeps
out during sunmer. Over approximately two years the water is
drained off to a diteh in thie North section of the lease. A
collection ditch leads the water through a sedimentation basin
with a decant overflow so that any sediment and oil is contained
befere depositing to the river.

Overburden and Mine Drainage -~ The water collected from rainfall

on Overpurden and lMine Areas is collected in sumps in low areas

and then pumped to ditches and handled in the same manner nced

_for muskeg drainage. The sedimeatation basin is cleaned out period-
ically of solids and oil accumulation as reqaired. '

" Upgrading Plant Waste Water

See Appendix No. 2
See Appendix No. &
See Appendix No. 5

Auxiliary Area Drainage

"“The Top Shop Maintenance area, the trailer housing area and the
conveyor areas close to the plant are drained to a ditch which
skirts the North boundary of the plant area. The water Is passed
through a sedimentation basin with a decant overflow for oil
removal before passing to the river.

Describe the potential for accidents and emerpencies and the contingency
procedures to minimize the potential damage. ’

The potential for accidents and emerpencies in the muskeg drainage and
Overburden/Mine drainage systems 1s negligible. Small amounts of oil
will be collected by the decant overflow. There 1s no potential for
large oil spills in these arcas. No chemicals are used in these arcas.




3.2 continued....

. The potential for accidents and emergencies leading to oli and
chemical entry into the upgrading plant waste water system is
present but is relatively low. Numerous measures are taken Co
minimize the potential for emergencies and reduce the impact if
an emergency occurs. Among these are:

{a} Alarms for critical operating conditions such as level,
temperatuyre, pressure etc. on prassure equipmgn:.

« {b) Dykes around each storage tank capable of holdiﬂg the entire
- conteunts of the tank in accorddnce with API specifications.

The,gaté at the outfall can be closed to zllow conditions in
this large pond to normalize. '

The retention pond and flare ponds are routinely monitorad
and sampled ceven days per week so that any abnormal contamination
enreying thz waste water pond can be detected early.

(e) The API's and retention pond systems are treated as operating
e¢uipment and receive the same attention.

Proposes method and frequency for monitoring waste water, volume

flow rates, and concentrations of water contaminants.

The currént method for monitoring the waste water is by a Pro-Tech
24 hour composite sampler that takes z sample every five minutes,
" The flow is split proportionately, the smallest portion going into
a 1 qt. bottle with CuS0; to preserve the phemnols, and the larger
porxtion going into a 2 gallon plastic container. Phenols are run
on the 1 gt. sample and total analysis on the 1 gallon sample, once
every 24 hours. TFlow is taken by means of a 24 hour flow recorder

opccating on an overflow weir. .

A statement assessing the impact of tha operation or manufacturing

process on the surrounding environment. This statement should not be
Jimited. It should be drawn up in such a manner as to indicate to the
Department the company's awareness of it's interaction with the ecosystem
and indicate all the measures that have or will be taken to minimize '
this interaction.

C.C.0.5. policy for Protection and Comservation of Air, Water, and Land
Resources requires the company to ¢omply with all environmental
eonservation laws and regulations and to adept reasonable measurcs for
the protection and conservation of these resources. This policy has been
implenented and will continue to be implemented every day by G.C.0.S.
personnel using equipment and procedures designed to control or to
minimize air, water or other emissions.

In addicion to the dircct involvement in every day environmental
conservation activitics by operating personncl there is substantial
cupport staff devoted in whole or in part to environmental conscrvation.




3.4 continued..,..

These include the following:

(a) A six man Environmental Control group devoted full time to
monitoring and reporting of G.C.0.8. environmental impact
on air and water resources.

(b} A five man Environmental Affairs Department reporting directly
to tii> Vice-President, Corporate Affairs. The Department
includes Land, Water and Air Sections. The major function of

- the Department is to identify, assess, monitor and' communicate
envircnmental concerns to G.C.0.S. personnel and management.

A substantizl committment of Engineering Department manpower -
on environmental capital prejects. In particular, the Process
Engineering secticn which is also responsible for research com-
mits a major portion of it's time to enviromnmental problems.

G.C.0.S. awareness of it's impact on the eavironment has resulted in
_numerous programs and projects during the last license period which
had as their aim better measurement of or improvement of envirommental
impact. Those which refer specifically to water are:

{(a) Reduction of oil-free water load on the API retention pond syétem
in 1975. This resulted in a noticeable improvement in performance
of this system.

(b) An improved waste water control procedure initiated in 1977. These
internal procedures provided for impreved analyses, ccummunication,
and action in water management.

Collection of dyke filter drainage from the Tar Island Dyke in
1977 and return of this flow to the tailings pond.

Temporary containment of sulphur pile drainage in 1977 and disposal
to the waste water where its impact can be measured. Long term
disposal is being addressed. .

Revision to collection of coker warm-up condensate and removal of
o1l before disposition to the API-retention pond system is being
examined.

Possible collection of high oil bearing streams from pump seals
etc., and disposition to the front end of the process is being
examined.

A consultant has been retained to examine the G.C.0.S. water
management system and to recommend the changes needed to meet
further requirements. A report 1s expected in 1978.




“}

. 3.4

continued..eca-.

C.C.0.S. awareness of it's impact on the environment has also resulted
in large committments to environmental research. The water research
projects imclude:

(a) A survey study done by Chemical and Geological Laboratories Ltd.
in 1976 which included a benthic stedy of the area downstream
of the waste water outfall. The results as shown in Appendix No. 8
indicate no evidence of change in the benthic community due to the
discharge of waste water.

(b) Basic research on the tailings pond "sludge” problem by McGill
University. This work and associated studies cost G.”.0.8. in
the range of $500,000 per year.

{c) Bacteriological studies by Dr. Costerton of the University of -
Calgary on the tailings pond water with the cbjective of developing-
means of cleaning up this water prior to final abandonment of the
lease. Dr. Costerton's work alse includes waste water, dyke drainage
water and sour water biological treatment.

G.C.0.S8. has also provided assistance to the Alberta 0il Sands Envirommental
Research Program (AOSERP) in it's aguati: and hydrology based research

by providing information, samples etc. The results of this research to
date have indicated that G.C.0.5. has had no impact on the water
environnent in it’s ten years of operatiocas.

-

(1) The AOSERP report "Survey of Baseline Levels of Contaminants in
the Aquatic Biota of the AOSERP Study Area" by Dr. A. Lutz and
M. Hendzel, June, 1977 concludes that the baseline levels of
‘heavy metals in the AOSERP area are similar to the levels in
. other unpolluted areas.

(2) The draft AOSERP report "Heavy Metals Dynamics in the Athabasca River:
Sedimentation Concentrations Prior to Major Alberta 0il Sands-
Development™ by R. T. Allan and T.A. Jackson, September, 1977

~ concludes that there is no evidence of cultural contamination
of drainage sediments by heavy metals. '

Research done by Syncrude Canada Limited on the Athabasca River has
also corroborated the AOSERP studies. In their Monograph 1977-2
“Baseline Studies of Aquatic Enviromments in the Athabasca River
near Lease 17" the researchers found thact:

{2) Total Carbon in the river rose sharply in the west side of the
river just downstream of the G.C.0.S. pumpliouse but it was just
a local concentration and did not persist downtstream.

(b} The periphyton (attached Algae) community in the river is a function
of river discharge, velocity and relaced parameters rather than any
yresently occuring industrial activirty.

2
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3.4 continued....

(c) The diversity of the benthic macroinvertebrate communities in
the river is not changed by G.C.0.S. discharge of waste water.

In conclusion therefore, it can be stated that G.C.0.S. has lived up

to it's envirommental responsibilities as stated in {t's own policy

and also to those responsibilities required by Alberta laws and

regulations, Furthermore, G.C.0.S. intends to continua carrying

out these responsibilities and improve on them in those areas deemed
. necessary for protection of the environment. g Co '




Section Four

- 15 -

r

-

*sk 0 This application is submatted in accordance with The Clean Uater Act, 1972,

and that It is understood that the Director of the Division of Standards

-and Approvals may require the applicant to submit any additiona] information

that the Director of the Division of Standards and Approvals consnders

} necessary reﬂardnng the proposad water facullty

An’ app!scataon for a. Permit or Licence shall not be deemed to be filed.

untli the Dnv:s:on has recelved at the desugnated address, all the

lnformataon, doaunents, and author:zatnon in the. applscatron Form or

addrtlonal lnfornaraon requested by the. Director of the D!v:s:on of

Standards _and Approvals..-

z':(batk)

. (Signature)

('l_'i: le nf Signature)

. -
HOUNS ewser e 0le anent,
L]

Clmdea n o 4
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Initiei Application , . T .
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The {initial applicetion of Gre ian Oil Sands

TZcInsialzee dlamasy o1 Low gt g

Limited wag heard by the Board in (a on June 8, 9 and
cFedYasorbyvi ﬂina I0 VIBVomaq bpg JRVY9Rnen

10 and July 1960. The ep licant asgked approval
. R Flieogeld 3 Insens qd2i% {43
per year of
. Sosi{dezr
¢ crude ] m“the oil sands in Bituminous Sandg
Whupgia bras bhiTan 1o hOl?LﬁD?"”f 26 Bodimos

equ tly to the hearing, the Board is8ued

"1&-\4-

360D i;&» i hnoong~ SL ST hEhnha

titled "Report
To askilaog

0i1 Sands -Limited under{pert VIA of The 0il end Gas

LA ndEyaad B2 LT on dongw e

L

Conservation Act" and dated Hovember, 1960 .

> .. » 7.
T8 2VIE 63 Buand s s sw 3l

the report the Board concluded that it would not
! da

LGSR S . \ofmnnas [P (8] Sl P ]

Alberte to grant approval of

Crrlidinsay & Fl

me at that time and decided subjeot to the epproval

) to defe: its final
¥of the applicatlon and continue tde application
1962 »;t‘wap“etipplated that theuBoe:d would
be{g;eoeted to eotortadnka Tequest mede bjutoe epplicant
at any time‘after qanua:y 1, 1962, and before June 30,

1962, for the reconsideration of the appllcation i1f the




- e fs
- N
R =2~ i
B SRa L L waTesa vam ey
applicant was able to offar subatential new evidence of

the technical feasibility, economic feasibility, ana

financibility of the proposal and its effect on the market

for conventionally produced : ude oil

e e T Yy vl

The findings of ‘the Board ;28 set forth in itg repert

of November, 1960, are summarized as follows‘

s Pk L oeh fL;}irl v 4
(a) . With Tespect to Conservetion ‘and- Recovery“
airn IXO maibnnad tiosn e Tralea Pilaiear 7
The proposal would result in a. satisfactory
fza ? B sgul Ao ovon N A I T ‘ buvimit
, conservation and recovery of crude hydro carbon,
SEVOYQGR hoiry 20u2ilgia ony LLART T by vlel fga G
(b)) . With respect to Diaposition of Waate -
o zasy tag sisTuzd SOD L Quz g R B R
Subject to certain technical difficulties the
ebasd wusooiaenis o LarEE llo oo S ~J Yy
method of diepoait ion of eOlid and Jiquid aste
Sousol brsod aps cNtLliud apa 1ol : C T

appeared to- be reasonably well” conceived ' fﬁéﬁ‘

b j 5 ’ e o s Ty -'.

he diapoaition of gaseous ‘waste
e oLl gl gyt ;ﬁsnuoi

was not consid ed aatiafactory.

-2 -
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(c) With reapect te Technical °eaaihility"-

w b Lo
(IR PO K Cahoer

.Lu:\r )
T A

It was difficult for the Board to give'an
Ton bluow 13 sy - oy
absolute ruling on’ the technical feasibility

P - R

L ooy P
R R SR R 3 R T

cf the proceaa "froof" of feaaibility had been

based on a combination of” atebliahed procesaes,

sunpLlY ; bod aﬂr .-
which have been BuCuEBBfUI ia aimilar uut not
ACLAR L, oyl i

identical'applicatione; laborato*y teata;
‘ limited field teats,‘and/or contiactor’ 8 guar-c;
antees. The Board noted a number of technical

difficulties which in ita opinion were not ade-

quately resolved,
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: : | ' : .Jgibeiﬁpgrd took the position. that. while, the pro- -

gQSEf,cess may,yell be.:easible in a, general -sense,

Lvad

1b-3.,_ ' inzes nlt8, fEEBibllitycl“ a,detailed technical .sense

Togena waa not yet fully. proven.e While it did. not

v _ S -,nhold that onlyna Drocess. which“it considered.

o H S completel provent could be. approved flty dndi-

4
dams B

- o : Cgﬁfezt headesr@E5$payh49b'$hs-p&ee@ﬁﬁ wap;

arm i 4 P T ey

. (dPToven ‘ag.technigcally feasible, mus bSa BLVEM: ;s ihna0
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ding. on;euch;an, s

‘t;§3wgishtfié;de9i

J,gn(d)qnWith res

e of debt tapltal tae Board had serious doubts

oﬂu;iszn_ 2% hms apzn 'Eﬁq" ﬂdx L5
- as f the” projeCt“Eﬁd“““““
ad% mni b o ﬂtﬁah,qJ.JMJ:u io bavoisdosd snv

e; as to its economic feesibili ty.

Ao O 53wl oagasds A L08Rl Xedisvol ¥ svagax
(In t Board's aeéesament, it had been agssumed
dzoze s %o soppal sy mersd owod sooly SuUDGIa vasgmes arhy
that the proposal could be conaidered technically
e barimilaird TN SO LRibsneD o3 SDENGG saslavug
- feasible. and cos8t incresses consistent with
~aodugisrav-onnkads .Léﬁ:qa iiﬁj T03%ag de wuloTows vtz
certain technicgl deficiencies had been egti=
basrmid and B fro sitiaay nRibansd me~d Lranenyon v isnnun
mated.) ' S )
LBt oauioacaed 100 prlibanoy bas oo 00 LG puf e
(e). With respect to the Impacg on the Market for ’
-5 A CEEED B s oo I L R R S Fags sup v
Conventlonally Prcduced Crude Oil -
Sirwawn 5o Lonloslnmade qupoge, s vl dme
The marker proposec by the appllcant the ’
Boode Lnwitrgey B Tiigeas o gEdory o ARG DT
Sarnia refinerles of Sun Oil Company and Canadian
ar g (‘,.,.1” K = i QS Hoowaar o Sritagdo o
011 Companies Liri*ed would otherwisc be supplied
4 ,_; : HETL L

lergely by convent onally produced Alberta crude

- - -

o 011 AlthOugh the BcalL of the °Peration Was-‘;' Ik

Vo

R R T P

probably as smell far its type as could be
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) considered economically fea31b1e,“the effect

by the~Board) would have: been a decrease in tota”

‘demand for conventiovally produced Alberta crude‘

l-\nr

f'oilhof“5 per cent, end“a decreese in thevpro-

Tk&%atable*demand of" O'to 30¢ per ‘centl T

SN
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'report of November '1960
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by Sun 011 COmpany and Canadlan 011 Companles L1m1ted i
: L --,1.4'-:.'1’4‘ ‘_,ff‘i ey ;33',-,'\?".”.’ T ‘_\ ":;'} Fonl 2",'5. .IfA i Lol

o The new: applicatlon wag made on April- 23, 1962. Al;
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o ~J. E, Prothroe R Can-Amera 01l Sands Limited .
:uxdﬁm adZ %o walty. ni{szujamemu RE mmiFoatds as Jrsmqaiavn“
' “J. Rl Lacey o ~ Triad- 0*1 Company - .

,ﬁdj X nolzeimdua s:lAnf Xe2I0qCUE 3aw Sarad ﬂa’ﬁu J%a
The Rev. Peter Harris ' ~ The Towu of McMurray and, its
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. W. E. Richards Dome Petroleum.Limited
F., D. Milne : Dome Pctaoleum lelted
The Cltles Serv1ce group hold . bltumlnous sands leases
.1n tne McHurray Ells Lake area and 1is engaged in an exten«

'-j51ve research program on. Leaae No‘ 17, 1mmediately north of
 the apéllcant 8. Lease No. 4.- The group, wgs highly criticaL
- of 2 number of'the_technical aspects of the applicant'sg
'préposal. “ |

Caﬁ;Amera 011 Sands- lelted owns ;& process for the
separat1on of the 011 from the sands by the use of centri-

qugal force. .This-company presented no witnesses, but in

its concluding .statement Supported the application by Great

Canadian 0il Sands,.
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Triad o:’.* Company and t:he Research Council of Alberta ' I
mede no submisaions and presented no wil:nessea. l
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The Town: of McHurrey and its Chamber of Commerce
;aupported the Ereat Canadian Oil Sand's appl ic&tion,;point- B

‘ingwout the henefits to be derived by .the Town from oil

.sand development. o E tonkrazo ' l

'the'impactﬂof~thehpropoaed43yntbetic cruae oibwproduction
L bariaid o fin da¥asomr o .
on thehmarkegl:onJconventionally produced crude oil It
sdEnid e 10 EERDETIE
opposed the epplication on, the grounds bhat o1l sanda
Y hs3rary a s e nk L3 34:A~,..,J JEuidzasy 5., 3‘ :
-development at this time ig premature in view of the market
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'“fCalgary and;EdnontonLCorporation Ltd.,lCanadian Dev

onian

'Petroleuma,MLtd.,Jand Westeru;Decalte Eebroleumsfhiﬁited.
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DR & S DETAILS OF THE' NEW PROPOSAL:
oéi%icétians cont ‘d in the” nel b}cbosal'vfﬁ*‘

e

{5 e Boardls report
,riefly in' the follcwxng

o o,
el Lo, L

and conveying of eil sands
,,,.‘J‘ -t l...!(ﬂ.-r .

changed except thatﬁ‘??,fPPléﬁaﬂfﬁow

The appllcant Proposes to process g}

containlng ten weight.per cent, o}l»anc hlgher i

ini'ghsi.g_lean"sands ccontaining lesgs
3 e E Ao

-t “ =

cABRT

Mluow

TR EN .
Clark of the Reséarch

HCT S St ooy P
escrlbed in the prev1ous repo
e

iy niel eer REEEEE i
- a8 to ovarall capacity, conditioning of’

and in conditioning
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the oil sand, separation of the.cll

of the j0il froth for preliminary refining. The processing.

and "the method of “transporting water and sand- from the
separation cell has been revised. A schematic flow sheet,

marked as Exhibit T at the hearing commencing on June 6
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1962 showing the meterlal balance of the hot water

e dw g e b
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aeparet on process es presently proposed by Greet Canadian
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¢ .L.’...d_’.

nd shown in, Figure l
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_feep ration cell would be pumped to rotary horizonmfw

than to c1a381fiers as originally  pro=
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lters would. reduce the water. content of the"
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woulﬂgbeireturned*to the hot water circulatin‘
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'J”rEx%%gs Yater’ and“”fines" drewn“off'theéee

Ay HTEnter the? thickener ‘which? replaces the

tank 1 'wet“cyclbneiinﬂthE”oribinelxéroﬁoself‘“Gleeﬁi:*:’r
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¥

"Tiltrete“fro the diac filters'end effluent from the thick-

¥

'ener,_the latter containing some 1 27per- éént’ miuerel*ly“*s.

would be returned ‘to the hot water circuleting ayetem
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',slurry of flnes_and water from the: thickener wouLd be
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.“ul fvt'.':..-:.—.,-;«,

pumped to disc filters which would reduce the water- con-
Lbomand povssscRooal P e . R " K. NI I

gegt_of:t e fllter-ceke to 15 per cent., The f‘lter cake
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Lfrom'the discufilters would then join the send teilings._
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from the‘r

tery horlzontel fllters.
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3%' Preliminery Refining ‘0f "the 01l to’ Yield d 'Synthetic”
Crude Oil
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Prelimlnary refinlng of the diluted dehydrated oil ie

o

P

proposed for recovery of diluent end for the upgreding of
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DETAIL _SCHEMATIC FLOW SHEET HQT WATER X!RACI !Qﬂ SEQ ION

SAND

'PROCESS PROPOSED  BY GREAT CANADIAN

of NDS_FEED
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WATER
SAND

(QUANTITIES SHOWN ON DESiGN BASiS FOR ElGHT UNITS)
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VIA CONVEYOR-STACKER SYSTEM}
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Ol AND GAS CONSERVATION BOARD

(REPRODUCTION OF EXHIBIT T FILED AT THE HEARING

COMMENCING JUNE 6,1962)
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“or- 10,600 feet of 54 inch wide belt couveyors >, to a

“"s}._\.{.‘.f..?ﬁ" .'.':'_‘Jln CondeQne - s "J'Dj I A .:J"rﬁ'-,z sovan I
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- the separated oil (reduction of viscoslty, improvement of

N

gravity and removal” of" sulphur) The“refining processes*

'prasaaaa hh%afhbtwséés éhéngéa*’bu%?tﬁeVaﬁetétinﬁ“ﬁréssure“

of the ges oil and kerosene hydrogenatlon operation hasvﬁ~”

been increased from 800 p0unds pPer square’inch: to’1500

-
ey

pounds pETE squar “ineh; 9 thi us iﬁprbyinéqthe Quality of“the

(\v’.\r/“‘(
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Waste D18posal o
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Solid ‘Wastes

s
Lraw ai ..—1an "’“4“1'*.*.“

Hlning Wastes.

Ensmiiigs ”.ﬁ“J io eﬁﬁémsrLUQW“ MEE- S

new methods were. Pxroposed for disposa

o = P - - -+ S
NI ns sdssw hiPorn ¥AS od busnges dute

overburden and rejected low oil. content material,

_--r,‘-ﬂ S

(1i) Tailings, e
B2 RY nu
'In"the'rev13ed proposal the hydraulic system

¥aED oran nrol TR ymvongw. an “““fC”T “‘ T*

llng SOlld wastes. has been
1Jf*“vsvﬂ o widnvenias:

conveyor system._ The "two major solld waste streams, fromb

P
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'the rotary- horlzontal fllters and ' disc filters », would
j}:nlsj'm.w Tadd "By ixlc

consist of. dewatered -84

ﬁsveceis wd hluse L0y

nd and clay. These would. be moved
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stacker located on. the rlver flats south of . the plant.
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et when stacked with a
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sl Ope of 30 degrees from the horlzontal the dewatered sand

.f.:.'t,e.J.J. - he D

'would form a stable pile with a "factor of safety against a

slldewfeflufe“df3abouﬁ'three";- With - some-compactlonaof the

plle or ‘the use of mattlng, the sand dlspesal equipment

would be able to move over the tallings piles. After 2

N .o .- B -y RSN s i
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of, app;oxima;elyﬂfive years the conveyor syst @, and.

Exiwce o -

tackermwould be, moved to.return the sand tallings to. the, .

'f:mineﬂxouthatgagyn -
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U‘(ill) Coke._
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ﬁﬁd.Coke not, usedwforrfuel in the plant would be movedﬁby”

'-jconveyor‘belts and

, P e ¥ -

c cker toﬂstock pllea ad;acentwto”uwr

theqplantrsite ':}JLJ

Water Wastes

No changes were proposed'

%e, Iwudvgiﬁ””ﬁ¢ Qdﬁfqﬁiq w:»a-ﬂLcndﬁr o
AHealth with regard to: -any fluid waste enterlng the
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R

w7 ¥ r

. Lo
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milllon respectively
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Pipe, Line Transportatlon of the Synthetic Crude 01l
to Edmonton

-

'ﬁo hanges ‘were made to the- orlglnal proposal for a-‘w

K

16~imch diameter, 290-m11e llne from the Dlant site to Edmonton.
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T e estimated 1nitial capac1ty would be 36 000 bar els of

s & ..-u-,em. ,.,u;

syn;heth crude o il per day w1thout any 1ntermedlate puﬁping
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Harkeung_of The Svnthetlc Crhue 0il
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FHE new draft agreement has been egreed upon 1n general’

Y

"terms‘by-Great Cahaﬂiah, uﬁh bll Compeny, Abesand Oii

2l

Limlted ana~Canadian Olvaompanie ;Limiggdﬁ "The cqﬁcraczed
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a‘y\delivery df;é}ﬁtﬁeEi crude o1l at Edmonton
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termined and refinery costs for runu&ngmﬁotﬁecrudesgare

”'calculated et '?iee ot the synthetic crude o1l” would
>then be’ es%%blished es that”which would result ' in® Sﬁh”Oil
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é?&ting ‘cost” sV compared with® the base price'crude.“5fhé“'“
epplicanf'est1mates ‘that'this will- result in a’ prlce at’
EHH&ﬁE%E Bfl$22713?§Erﬁbarfeli 1%Thib}esfiﬁe%e”ﬁesiﬁédef3""
ﬁ}igi to' the $0.10 per bﬁriel-geﬁefel increase in-Alberta’
crude bil:pricasﬁbfhﬂayfiﬂ, 19627.)

e
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;his £ormu1a would be in’ éffect” for two years “of sales,
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_withuthe price adjusted according to the formula each'éix5
monthﬁ, After the 1n1t1a1 two~-year pBIiod ‘the method’ﬁﬁhfﬁ

be re examined and a_new flve—yea 'agreement adopted whichl
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‘épp;igg nt. prcposes that its revised.capital Tes: .
otalllng $124 340,000, would be raised by sale.
mortgage bonds,ﬁdebentures w&th Common shares as

.z ek

and common shares.d Fry and Company,,who wogld
es;i?é?ﬁ£;$&£ef??????ngrQOSF ?be?;PIathe.Q?deF;Rf309%mR%F;
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institutional investors, and the debentures and common .

share package with "sophisticated investors!. The remain-
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:ﬁJanuary“i 1963 or 30 days a-ter the Board approves theA’

‘8, Impact on. Conventional Market

.formfof'four“o *1ons wlth each succe531ve -0 tion be1n con-"
8

tingent on the degree of parelcipatlon elected in the pre-s

fyceding one.

Canadvan Paciflc has exerclaed 1ta full rights under

‘p'the first option and has purcnased 39 999 shares .at $2 25

7

per share.- Sun Oil Company end Canadian Oil Companies uave

'_each acquired 13 333 sharesJ°rom Canadian Pacific._ The

second option to: Canadian Pac*fic does not; expire until

3?.' N

"fGreat Canadlan application, wnichever is the earlier.

The appllcant stated thet approval of the applicatlon

_at this tlme would enable production to start late in 1965
with. full productlon by mid- 1966 ;A report.submitted'by
_McDaniel_ConBultants Ltd. on behalf of Great Canadian

'auggests that By 1968 the life index for Alberta's con-

ventional crude o0il reserves will have declined to about

15 years. Mr. McBDaniel postuiated that the market demand
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24
i

[ Trry o e

wnl LI LoFeaL : )

PRTPVRI-N W TN .4_:_

HcDaniel stated

arrang expansion of pipe line

2an t«-ak" 4 »..'--ruu.

keted without any- real redr*

T, (2“114::.(, =i L-J.",.‘n“.. S L

rwise have been availab e
il

:j., u _?f:','."_‘-'r_:”,.f. . :;.‘ .44"”5 .i

SRRV ER

. .
ERNE.) l
e FoB s
w R Ionn -
> l
.G
- < piow
w oo ST .
A AOL YL gEel AR : a 2 '
— . e e Tt L ! )
S aean TN S S e a Lo b -~ 3 .
R U A A N e i Cane Shnipne S e N ﬂ :
S o T b ot R T . e e ga w
LW RN S LT L RO e O P TG ey 59
o - - P, ERN ; ¢ C e
S RN I RIS O A e,
- ey bl - P R . . .
SR SENY Hed By nag e LTant PR
&
e e R A, -
AT S N s TV I - Sl S S
P - AR - - .k . :
L S N ! v . [ 3 v
o . rLoe
Lt . . - P H
r. .0 s 0y L . ALl R
- toa - . .
B ¢ =iy g PERGENE RS PR TS { 7
~ b - . n o o !




“-15—

CITI. APPRAISAL OF" THE AMENDED™ PROPOSAL
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DLIlng the hearing of the? apPllcaticn, ﬁhé.ihfér; o
5%ooers,'the Board stafs’ aﬁé th'e’ Board” raised questions
-c%ﬁco;nlng the technical feaszbility of" certain phases of"
the” pboposed amended process. ThEBE'mattErs'aré discusséd

in the following. . T A
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Minino and Coeyeying

Represeetatlves for Citiee Service Athabaaca Ingc,
lsteted that extensive fleld teste ‘run’in- conjunction with
lmanufacturers of mining wheels have convinced Cities
.Service that. it 1§ feasible tb”uhe‘a“minfﬂQZWHEEIftolmihe

'”uﬁ%ﬁfﬁeégj Dr..R T Hardy, whio® wes”“

WP ,;'»

tated that teete conducted W

ith‘ﬁeptﬁii He? expressed thHE"

sn'i;ﬁll.'e‘ 8 h 18 CE.U.BEd* by. ;."::i}.ﬁ.:': .

Sonek e - .
é;of str ss’“ He contluded’

'Jthetieddit onel informat oa-on- the effect of ett%ss rew the

ahearing strength is necelsary before the etebility

Aiopes could properly e evalueted for dew

“.':'

Len i IR S DY

n o e

a consulting

. - JECT R . -
1‘,,.“, coell ey

-;eﬁginéﬁi;'”'“““'“ ? ““'eEatQCanad&a ;'féﬁliéﬁ:ii &ebu:tal_

Ceon s En s Teik TR :

Aito DT . Hard& B testlmony that their tests indicated there

-

. o . - -

+ 1 : P -
Fal i ; .

wonld be no'Stablllty:problem even” at depths of " 240 feet.

.1He contended that there may be some eloughing at ‘the’ face

wnere the oil. sands had been cut but the failure of a

large”pass would be unllkely.\“

JIheﬁBoe;dwtecognigeﬁgthat there-are some uncertainties

[ el

coucernlng shearlng and bearlng strength of the 011 sands

;.

but still belleves that the equlpment and method of mlning

can be de31gned to overcome this problem.




'conveylng processes.

r

dze!s Werg Daw

r. K." 4. Clark appearlng for Great Canadian con- KRR
' tend%dﬁtﬁét.the 011 sands ‘on’ Uéﬁd”ﬂ o.aﬁﬁére of" excellent’f 
- ‘ TER K won wt Ta F ey

: creaté‘any pro bl%ms which ‘Ennot!

R

His‘f@%fﬁmonyf"“

_ s
: peg model whzch showed varléﬁs 3

hithout“baus*ng

34

n'ihéjfeed to th'”plant. S ”“3““ﬁ*TQT5?Ji

ey .lvf\- e B ,_«‘35 :«.
The appllcant in response to’ questioning by“the’inter-

the Board’s staff statedlthat thie' ‘two digging
"es will ﬁro : e ample flexibility to mine“

.

. R e -_;
oL SEUAMD S 3
. aands selectlvel

machi the;brr“*%

Thick lenses of clay”anﬁlarge daposits

JJ'JA 5 ]

of‘lean sands would b :

Eiminated from ‘tHe’ Plant feew

S S S

process.

(b) OiiwséhHEJProEéssingr

A. F. Framé}
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unantities'of rock and that the appllcent has made no. pro-

~ Ty

v1aions for: the removal of 1umps or. rocks smaller than one

1 -

inch in size f*om the eonditloning drums._ He contended‘t.

s oo i o iy, /{.:L”::

that tnese rocks would eventually find the1r way to the

I I R RN

horizontal fllters where they would tear the filter cloth

e

_ The, Board feelshthat thls is. not a serious:;tohlgn

3 ore i _,l'l.i,-

'and that the“rocke could be removed by the ingtallation

PITINITLVO s v L nas

-

B rswodn

of

n@ppropriate screening equipme

o bdw {obom zay

Commenting on the fines present in theloil sands, Mr.,

SRt SO0 aoo

.Frame-statedithat t Canadlan did nor, take into_ﬁqtount‘_“

sl ~@ iy

wthe‘,fines ln.the tersper3ed clay seama.,;Citiee Se yice<s

_interpretation of the analyses of. the Federal Government C

FORP I N N ¥ Foul e

..cores shows that there are extensive areas in the first

...u..._;.“ I

e

:flvejyear mining -area, where the material to. be mined‘wtll_

ot w ..,.»_,,,e.J LW NG

contain substantlallyhmore than 16 per?pent fines. The,

W e ‘:.r'~ r e o ar
W e . vy LA I JJ,.U

t

N:]capaclty of the thickener, dlSc filte:s and horizontal

L ETLL -t-'..t‘:uzj 5 ]

)
- e Ly , :
i PR AN LA

l} rs, would have to, be con31derab1y lncreased to handle:

the 1ncreased contentratlon of flnes.“ Hr. Frame was of

L : R P I
s . A B N B S R

thewogdnton th%tgtherhpn;zontal flltersAwould blind and
be inadequate. . He also. contended that build up of fines

in, the, recycle vater, would adversely arfect the yield of ,

'oil.in theuextraction system. Mr. Eugetﬂ s. Allen'iFhief‘

-PTOJECt Englneer for Utah Construc tion & Mining Co., called
by Cities Service, testlflednthet his,expetlenceywlth
thdekeneteﬁlndicated that the thlekener,si;e shooldkhe four

times as large as. proposed for the Great Canedian-plant_by

Dorr-0Oliver-Long.

E A% N s ms
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Fames s . .\‘. '. ot b o . : _rg : Sy . R '-r-r
ADrm K A Clark contended that there would not be a
rious build—up of flnes in the syetem. .Inaoead the ‘con-
L e L A Lol on i : i eomTov i

"

FEOLT L2 mmETaellon ms i sl Ll “i T
would have little effect in the yleld He indicated that
S v 3ﬂ¢3gbﬁwa gucgw*ﬂr:fﬁw'*h? aTEora ANl s hug axes il

the earller plants at Clearwater and Bitumount employed
Feasilygs w9¥ Jggesuisnd tidd Go amiteob. ady owed wiwsd

essentlally the same extractid'.orocess as that proposed
JaennaaANTsIal, 548 Pl 2R IA0LELEIGAEH to ahn lReiideous
- by CGredt Canadian’ and thac. the accumulatlon of fines waal
' mowi.}aﬁ~r'.f Ipupui hstab fa *‘;‘e hﬂﬂ’*oe~'qsﬁJ'o3noﬂ"ﬁT
.mever’ a serious problem. He further stated that there is
warn oz’ o ‘5";3"‘“"“'& '.;J’.;.":-Zi"""""fd I mopunl o ssd LM
a correlation between fines: content,and oil content which
,m~n~“ s wd be EJ;ﬂ 2 sonsblive
applies to the oil sand deposit. as a whole. . His evidence
: mpk yedtsat 593 By sssviase swo nxi Yo Ulusst oo oad
'was that the correlation indicated that. the. -average oil
‘aHy zhdrigevsilisd bunad od3 vi heaslodus moliamred

send to be processed by Great . ‘Canadian would contain approxi-

L 5 : o & : — TR . T .
9Ly Lo ”'f)"»!fﬁjr" 2LT ﬁp.sdf.'-l‘.'.““..r:w.‘::r ".icnIL..'l."- ann 2nszrigos

mately 13.4 per cent 011 and 8 per cent fines. (Th Board'e

‘rAL.,?_!:;":,

1‘5

v
f { . L e ror

. 2l nfuse ~42 iﬂi SEoomen i ooy dite ""3,s.,;°o mudoTu
interpretation of Clark's correlations suggests that
ad viedtl g ruif35; $his redr ovsvowsd Luaninouoned bBrsoh

13.4 per cent material would contain approximately 10 per

.

bxormgiﬁeﬁ.ﬁnzqﬁﬁaigns To o omolronslenaet : SEULD BrICL T AV
.cent fines.) Dr. Clark's correlation, however, did not .

i o Cinvmmipps rwmivsovonae Lo “b;;;hu: cady HyLomidz
fine s present in the clay seams ex—

~takeiaccount of the

L .- .
o el e A »'.f“x

ni.“wﬁmﬁ¢5; PR

"cluded by the Fedenei Government.

RS R LI e S GOXTonLL g : weo wn :o

The Board staff hes cerrled out detailed calcoletlons

ta

Jra\\';:,;; *"1 I s P .

.

of the flnes content of the materlal 1n the flrst and the

Pl W .,L,’P

o ohiesioagauy weltvesnopu o : L : 7. : ;
probable second five- year mln*ng zreas taklng 1nto account
n ok L ..'; . 2o s [ o o . . -

vy s :
L= (SRR ERCH A R R R S

the flnes present in the 011 sands end in the 1nterspersed

- ’ R o 8 .
7 o~

" Pt B e < o- P
=t ) 3 L .

clay seams. Thls study shows that the flne concentratlons

o ” hoer IS L e e s
,:. u\,‘.-.,’r/....u - I i

in the first and the probable second flve year mlnlng areas

i PP
[ O

are some 9 10 per cent and 14 15 per cent reepectlvely
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Board recognizes, however, that- - this problem can likely be

=21~

The - Board requested the applicant to clarify several

Sieongl pam ».t'"fJ‘ ‘Z_'vu.. o ‘.'.'.:‘;., e R
p i ts r aised at- the hearlng concerning the thickeners and
filters proposed to be supplied by Dorr-OIivel-Long On
rotnw “-j.'.": R A S fuags Ao Slgicor aLo bR b ot j_v'r».;,—;
July 20, 1962 the Board received a letter from Mr, T . P,
'f.‘)‘._} ;...-,:..:.»'_»_.‘.‘-'.‘,' I i v ““""L’v “-u.&,. L ’ ":;. i
'CIarke and 2 letter from Dorr-Oliver-Long diacuaaing the.
.:L.-L'ﬁu o DrULEL LA b usd i SR S Praly o vaif{zew ads
‘basia for the design of this equipment.g The. applicant
: 'Uw'ﬂhf”f‘jhnf TA BauRLIY Dv‘iebxﬁre'sﬂea-ﬁﬁﬁ Ylfulsjweee

,supplied copies of thisg. correspondence to the: 1nterveners.

28 eba‘* 3o'o~r~"xumn:ma‘eﬁ“ *rﬁ* Zﬂe.wﬁf*egrq 1ss0h wd

:The Board then- -received a letter: dated August 7, 1962, fron_

‘.a:"i“’.}alu Sera J":"&Sn 'f.‘i:f‘f 73 I .!n LG’F”" 9"'"&".’!1:‘- B ,J‘”’“x‘!

*-Mr. Lee’ Haugen of €ities Service commenting on :the new

..",t."uw IsITnes '.‘..i'-",-. »,r"“u 5“".1”{%3 a.,.’.‘i‘u..x [t 'J'Z:"']‘*('ﬁ 'I:.',EJG-{-‘,-“:TG.’} El:
vide nce lubmitted by the applicant. ST
83 wbive 2K vsicdy 5 56 tieogsblbpie Iis asg od ecliqoa
Ae a result of its own analyses, and the further in=-
:.:,{.ITO,.E? TV edroaodr bepoaniNg: golizlexgns ads suads gaw
formation submitted. by letter, the Board believes that the
weRaygs ploraol Bloww wolbdrnen LHEUDL 0T Donaos SO o9l hnnn
applicant haa eeriously undereatimated the magnitude of the
Erescd. od7 SRS Znen mag R bwa Jis 2 IR A R
problem associated with the fines. in the oil aanda. The
3l ad,.adf“ R R S AP SR N N e ST

e

"E
. R Ly Vit L IR A

- I o .
i::.;'mhl.nm_,.{':. FHIR K o R LS

.---‘&,

overcome’ during the- finalization of engineering design and

oﬁ,t..u_, ESVawad Lnoliaiawyes aliLn z Caiwallososo
througa the- addition of appropriate equipment
e ’AJ;"_‘.,.‘.;‘L’, G Py ir .,la.':-.’,i,r_l-_ SETRSN LIS I MR AT )
Mr. A, P. Frame testified that electrostatic de;hydra—'J
. A A LS B R N
tora_te%ted by Cities Service in conjunction with Howe= ’
RS RO 7 iokesd N - ";"if',‘.' .‘..‘ oA .i':,. A A "},‘.'
Bakexr "’ did not operate satieractorily. Equilibrium condi-"
110ne could not be achieved and the underflov contained‘a:u
FLO ok ot ,,.u;.r. : o o ST ] T -
large amount of oil He stated that the oerformance of thia
U e N S T T S - B RIS Gatil Loy

equlpment should be satisfactorily demonstrated on a con-

[PRNRY RN v - = .>,. . . 1 >

tinuous ba51s using froth from a contlnucus extraction pilot

plant before the HowewBaker guarantee could be con31dered

PN

valid,




- be requirad in. conjunctibn with final design of the equip-'

"ment for. thﬂ solution: of thie problem.

Ll em22e

- - - '
spre R e VLT

wra o bBweveool o Lubweleot arle rial o opmutonrioodn wd boitnar
' Siance the hearing, Howe-Baker, after being confronted
gl x TR R ik cadia ool fios s

w1th the Cities erv1ce contention, has stated "Regarding

abon wdd Moo opoocmoanad Wanonbonosod A O A L L T P
our previous pr0posal to G c.0. S., ve have no reason to be-
gy wedrey sled agoiionT sy Llywels _"53??"‘,',;,::.—& ol ,‘.A.E.:.
lieve at this time that any changes would be. required.
LRARLTE S ann:
.The Board originally accepted the views of Howe-Beker
maraz busae o mrioSo ool sddz TanY awslogoies Sraof edv

but in the: light of the exper ence of Cities Service, is

¥l - o o - . .
A3ia he sbdolywg gmlved Ledy it smsxad hligos \;ir ,Pn1:~

:,leas -satisfied 'that’ the dehydrators will function -as. pro—

govelled. uacof.ezf Icw 2 Blugy brassd B teds uuﬂ’ira*'t
‘posed.. The: Board believes that further deve’opment will. . .
i1 sriai]l siz G wolspisblemonsy Juledss o zsdz (39VE IOL:

CRfiizasgmas T paddAil T9f-besa edl 3o bas LS Aaaoci T E

qlous w56 en FusdliiBats %o 590 edl 1o gsv grr i ‘;u“nﬂz"
RG] Weste-Disposal_ Lo I
‘ ;"IE”"'.'} ;Q P noodnaa -:'Q.'-t’r»@k\

Y

_ susilgos afz v hstewngusn
‘Dx. R. M. Hardy stated that disposing of the sand
.k(f,,f.JJ'zf‘, r'ﬂ‘:i.xf‘ mrg

,tailings as prooosed by Great Canadian in the initial dis~--

53 PIHE N B cR '.--Ju fue Ln "A»t.....' in ey ol g i R 259
posal area would constitute a public hazard in the use of
Tooidded de dnsmIusgsd sdy Jolv o molZonoliez ol Ydesg huand

‘the river for ncvisation and a hazard to operators in Lease

s - .
- Iy e o a g o o T .n{ - a4 [ I sy ey ! h v, "
4_’@ o T OO STILLOLET L.A.ri,,.::-;! AR ! g SET R aan O3 LAAN

No. 17. He estimated that ag much as 10 million. cubie

-3 wondr selilry wzodl ;:,-.‘.fl.:'.v Fove opsab o ovwraniesioon sddn
__yards of eand could suddenly move into the Athabasca
_ .biuer:-ebhrﬂ;i~1 dginE Doomuliersreanan Lewnl hoievs oot
"River when the toe of the sand tailings pile 1s inundated.
g Bluedu fohihesll mof Lwale sidarceagn widziv ud
by ‘he river at high water. Surface eroaion could wash
about half a million cuoic yerds into the river and might
ey B dulk o Eiunld - 2 A R T TR
also be a problem when the sand teilinga are deposited in
Cowidowmar mesl Lo oo E R R e T T TR T - ST
the mined out area,
G . -Jq[.:ﬂ.rf.’:'.," wor P eos s : s : SR ol T Eounp
In rebuttal to Dr. Herdy 8 testimony, Mr. G Reynolds

-stated that the tailings pile would be stable and that a

\ e

disastroua slide would not occur under the circumstances

outlined by Dr. Hardy. He agreed there would be some sur-

face erosion but stated that it could be patisfactorily
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handled by constructing a. dam with material cleared from

o nA,A 4 = ur

’ﬁ%auaﬁt;td afrkndd g ,
the tailingu-pile site. Mr. Reynolda stated that the sand
nnui&TU~A;

tailings would be quite permeable snd that much of the rain-“

.. , i ,[ N ‘__

e - o Loy ey
PR E S AN ~ Iy A L R ) ‘

ST A AR AT .-.".‘Jr-,cul,‘-. SR

T - . - u
“mE a3 roun: ,:,stu £y ,.h\k

‘fsll would p netrate through. the tailing -pi E rather than
-.szx:u.‘qu,sln,q @ TR A A RETME S N Gl

cause erosion.‘“

s g ;nﬁfi st S wpd
ring periods of hign nY
“%.&ﬂlssuu* flrw‘t m‘:r ﬁﬁﬁ'”l P -(}¢tg ¥ omexl

-Awater, and)that & hazard could devulop : The Board . be-ieves,:

fiiw Iremawlisveb ﬁ::u:,:snl savnflsd bSugaz 2T |, LRsziy
ho#zver, that. a- careful reconsideration of the limits of _.-' .
S Jr a2 .kq'r&is"‘ fz::l'd*‘“ !C’E)RPfu‘J 20 hewluzsy ad o L
the disposal area and of. the. need for diking; compacting,
) . e ) E'E"L--di’}s ORI PR "-”'fr'f'
tsbilizers as. previnusly"
R S tTrendin it srzav. (o
'ffsuggested by the applicant would prevent any of these
cEAER oz in o poravasii sz Solade dhenoo, i g L
problems arising .
ewElh Inkiiar wds ni SEloanel tmeedn viobnuanore oan 333;5354-
With respect to the isposal of su]phur wastes the
iemeu gde o oai Brenad s¥ideg o I ez o bducw auws s EROg
'Boardtstafffin conjunction with the Department of - Public
BEBRL ST RYSI LTG0 03 R a 5ok BOFIIUIVAN oy e i =il 3
Health has carried. cut - stack height calculstions bssea on
S sidua SR T FANU suranmliey sy VTG oceH
'ﬁthe prellmlnary data availableg, These studies shew that .
CBSROSERLAE Sea SR R ;’f”*u?:ﬂ blowocn boygn 3o ?bnnk

b ey

”;.the ground level: concentratlon of. sulphur dioxide should -

. - . SR L P
Ja-sulbﬂﬁ-ul Gadgoaianl s Mr'i BN I

[ - A

llbe within acceptable llmlts. These findings should be

T

TR

o -va: ey ' oy v oo .

.uﬂ,s.iiuum TS L . I A A A S T o A I
confirmed when final detalls are available.
Jn Chm ey r'”xﬁ NI ) Vhentt xidon SRS BT “‘gﬁ T
With respect to the disposal of liquld wastes, the
mi Datlugazl ogeg : BN AnD sl wmL fmne . E
"Department of Publlc Health and the Bcard belleve that the
Tena oo Tenie owda
method of disposing of llauid wastes appears adequate, but
s oy coL el Vel A s s = I
'final approval from the Department of Public Health wxll
I T Llnm o E T - e

be necessary.

ol
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"Economic Feaaibility CEED e

\ l' iy

'5“3 In*Tables 1 and 2 the Board has- outlined the data’ and.

= .

5economic appralsals presented byfthefappliCanﬁVat\the21960-v
-Jhyand ]962 hearinge“ together wltn ‘thie? Board's ‘appraisal: of: -

,ithe economice of-the propoaal "~ The: applicant‘has presented:

"twelve cases,‘the moet conservative ofewhich is Case 1b ip=-

;volving the sale off "500 000 barrela per year»of'synthetic

1$2w713 ner barrelfendnaeaumingwno sale ostulphur
or%%oke*”'Tabl 1~show3*the”tapital requirement breakdown A
_;fTable-ﬂnpresents the fineucial structure“and the expected
income*and“opereting coste which have been used in 8 cash_;.

;flow analyoisﬂtofpredict”the payout period: for: the’project.,. =

“Ta) Capital*Requirement Breekdown Frarey doga Lvavge

e S - R

V Ae*inﬂicated‘in Table 15 ‘the aﬁplitantﬁhasfshownzﬂ“*x‘
‘ffzsince the 1960 hearing, an. increese inuthe”capital required:

c from $P00‘V00 000 to~$109”856 000: WLThis increaae“includes

"%bo?ooo % modify thefrefining section to produce a*”’f*<

R

mtnighnrdoualrty product, $528 008 co”change the tailings and:l
‘recirculating water proce351ng svstema’ “$15000: OOO*for thef’
'tconstruction of a: aulphur~recovery plant andu$3 125 000 for

‘new ‘equipment: to* convey and stack%the.tailings An: the rindtial
’disposal area. The applicant submitted: letters from the u:i-

'-mejor contractors to’show: that the M&nnix Co.:Ltd;!g evtimate

for:the" mining and conveying units had not changed gincer the' f
1aat hearing, .and that Canadian Kellogg's- estimated costs . fo*'

the power 8tation, tankage,- extraction and refiningnsections

oo

' . " for the! pipe Line " bridgei-and: road tand. Link-Belt! s ‘proposal
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On the. ba31swofhﬁheset

R Ll A A - i s Ay e

'would not be significantly changed

vf?lettersithe applicant concluded that. it was not necessary to
'make;anyhallowance for escalatlon of, plant; costs.. The Board-
 ” agrees;thabxeconom1c condltlons do not .8eem to indicate - any,
ﬁapn:eciableuplant ost escalationnat the prpsent~time. s e

'm“:vIn itswown analysis ofhthe—capital mequirements, the

’Board haa added,¢o~thedcap1tal @@qpir 3 _pghsumiogfjvimJ

ﬁu$83—§000which mhegapplicantnindlcat@dnto be*the ettralcost‘

.ﬁ:_ - ,
‘qULrement aISODhas~beengaddedﬂbecauseqthewBoa believes3

J

thatnfu therJrevialonfto the ;planty will~be necessa:y,’

'improve such procesaesv~as,the removalwoz~fines,uthe'de-
hydrationﬂofgtheJraWroil and phe;ﬂikingjgnﬁsgppggg;;gg of

thezn;tial tailingsupile-waﬁﬂﬁﬁnf sa o csnlyosed UIT1 sdd sapta

DD wIDNIR

'7_wumIn¢the revised appllcation ¢they amount’ of morki1g e

9;cap1tal has#beenulncmeased from $14,A34 OOQ,to $13m22h,000~
duegmostlylto andinc{‘ase 1nfthe~1ntere3&npayments duringj;
“the.constructlon“periAJA' v Ru:%bngmzq T gxisa{usxiaa:
,Eéi Thé“applipaptsalﬁoihaszinclﬁﬁedjaﬁpéﬁt56fq$L-Zsz;ooomw,
one per cent ofy the; total .cash requirement.. In:its previous
*ﬂrenort, theLBoard estimated~these charges: as: $5,000,000.,.
. o but-: acknowledges thatlunder present. circumstances, thig:; ... 3
estimate-would:.be too higha;aDn-Fhe5pther hand, the Board..:
tbelieves that -the one:per cent: financing charge estimated .
by%thelapplicant@representSva.minimumxand has included..in.. .

its appraisal the sum of $2,000,000 or 1% per ceat for this

‘. expense.
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A contingency item of 5 per cent of the worklng capital

Fexcludlng *nterest charges, alsoghas been,provided in the

f st
. r

K r;;:‘--. S

':assumed hs‘ that a’ aix-month

reéort

7

after plant completion w0u1d be realistic.

A

6 l per'cent or

$20 000 000 would be raise

l o . T

2ratio"in 1ts ana1y51s.

;
. !
B
b
;

?part of a stock purchase optlon.ﬁ The Board helleves that its
i ! .

§observat10ns in:theﬁinitiél report regardin :

of debt to equlty still are valld although the participation

-

jby Canadlan Paciflc 011 and Gas,.Sun 0il and Canadian Oil

Hwould make financ1ng easier. S ﬁ;?




GREAT_CANALI AN O(L SAMDS APPLICATION .,

oy o b A
: - v b TM!LE | R
i 5w g 3 .{5' L B s e ! L
: e (;APHAL R ou REfighT nhmuowu .
i- BES \ H “’J "'('.' - f 1l L t 5
: + s 2l i - fu- R £ S R - -*: E -
3 oo omeoe ol gpps, R 22 - Boaro - .
: SR A S TR | B ,-, ]950 .
.3 o i i e Lo Lok F- 7. 4 L
: PITAL REQUIREMENT = = T U T 0 T <t DI S I ook
T T T o T S~ It A g PR
PIPE LINE, BRIDGEAND ROAD . . o 3 * 26,q80,0000 ™ 2,000,000 - - . 36,000,000 ‘26,000,000 o

PONER snmcw TANKAGE, . ETC, - o — L 20 ?00 000, - « = 20 700 11111 B 20 700 000- Coee =20 700 ono
MINING, CONVEYING,: EXTRACT!DN ANDZREFINING ¢ - T oy 000 000: - - ubBy 000 Qog-- o 5By, GUO ,000¢: - SR L 000, ,000 =
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|NSURANCE AND PENEION - g o 3 500 0op: o e 680 g - fe 500, '000: i AR 1 000

INTEREST DURING GONSTRUCTI ON AND §7 mr—up TIME o 5?2 ,000, 6317, 6,89 000" (72) - 46,050,0005 (620 6,845, DDD*(elﬂ
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*|NTEREST LESS REVENUE FROM 15,000 BARRELS BER DAY PRODUCTION GURING ADDITIONAL THREE
MONTH START-UP PER)OD,
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- . e TABLE 2 : S 2
- L ek .'mecw_ STRUCTURE ANDT ECONDMIC ANALYSIS Vil 2w @
i35 — £y f...b -:: G e 2 TE. I "
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. L ] 5 iy et 1960 .1, W !960 AT I R <3 1962 -
N . 2 0 1 3 - T i p_s .. LB T B T
FINAMCIAL STRUCTURE = =~ & . .. % w8 LR S. & foown
= - P M i 2 N n LY . . . ‘s . . . ’_‘ B - L
EQUITY STOCK - o 20 4og;000 & ., - 23,B0, ooa‘ e "5; 20 'dog uonf TR 20 70u 000 -
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ADDED ©0ST oF 16 2/3% CRowN ROYALTY oN SYNTHETJO ORUOE OIL B I TN _;; e *u T " 3,874,000
TAXES .- at - Wi, e L Tl P — o o e i - i o w {,500 000
CONTI NGENCY (105 oF GOSTs) L™ :; R TP 557 000, R Q. 1500, 000 o 1557 000
TOTAL OPERATING COSTS | 7 o n T G00,000 e 8,009,000 & cesma 000 = 13,609,000
JNTEREST FOR FINGT YEAR AFTEn}sTAnT-up TIME L . 15,400,000 N 7,802,000 7 5;250,000_ Yo% 6y980,000 T
TOTAL INTEREST AND OPERATING: c\oms (FIRST YEAR) o es ok 13,482,000 & = 16,391,000 o 15;222,000 © . 20,619,000 &
. = o i A L i 5 e 14 e due 28 P L3 5 . i 2 Py
- B - = R 33 I e - idy iy . W i L4 e
DEPRECLATION (FIRST YEAR) } S TS - s ~ S S PR
e Y B by i R e e wr 4z ] I :
ew 'MTn WJNTCWTS o 3 e o “ ® . =N 12 ' b o 2 L
E = --“ ! - :: ,‘; i = .";2 ‘L" bl E—" 33 <3 L L i3 b o
(4) Pree Liug, 8RiDcE AND no,m N ze ouo uao “ i 1,305,000 (51' . s oo; {' gl; " %..)1,560,000 (%) - 1,300,000 (5%)
l L 2,451 58) - . R VS
{s) Powen STATION AND TANKAGE ‘ 20 700 DDU - oot 035 000 (51) PR : =] b. ,200 000 {30%} 2,070, 000 110%)
- ol O BRSO, BB R o
{e) Minine, CDNVEYING, EXTRAGTION‘ 26 200 DOD J N ’( ,1' o m ( %%} e 7,850,800 (304} ?,860 000" {308}
g -_— 5 uno ‘000 {108}, 5 6,119,000-(10 sl e . .
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e v " 4 v i wo-om R & R Y [ ) :
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RN ! [n hel e N o @ L+ [ X3 oW A7 ~ o Bt
Gnoss INGOME PER YEAR AFTER START-UP e o o ok 30 300 000~ o 30,046,060 ;ﬁr f§f131:200,630 o al;600,000
VALUE OF PRODUGT $/pBL.:* - \) 8w v2g 637 ~ o« < 2, 612? N A < 2,715
INCOME TAX RATE o = (2) oo E; T A “rﬁi AR & 508 - G LT 50%
YEAR AFTER START-UP TIME AT Wil CH PAYOUT ACHI EVED ! SO 75 T =y B A P A A

{1} ToTAL MAXIMUM DEPRECIATION ALLOWED IN THE FIRST YEAR UNDER DEPARTMENT OF NATIONAL REVENUE REGULATIONS.

{2) THis PAYOUT PERIOD ASSUMES NO SALE OF SULPHUR OR COKE,
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Informatlon avallable to the Board 1nd1cates that lower

»
LRI

rates”may apply to the power statzon end tankage (10 per o
cent) and to the sulphur plant and reFining sectlons (20‘

per. cent) : The Board has used these rates 1n its analysisr

(1If the hlgher rates, are found to be appllcable, the“peyout
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The oeyout period calculated by the applicant is
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witness for Great Canadian, stated that a payout of about
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.above, euggeste to the Board that there could be aerious
.difficultiee in financing. The applicant contended that the
active participation of Canadian Pacific 01l and Gas, Sun 0i1

and Canadian 011 advance the prospects of Great Canadien...{
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The Board: recerved tWo submissions concerning the 1mpact
Adow clenond wen £LT010 Yo ozviuy onods Do sbuve olzsdtavs Go
of the Great Canadlan proposal on the market for conventlonal
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lelted " and waj?preSeutedrby C. S. Dunkley,’ Vlce-Pre51dent of
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capac1ty 1 240 OGO barreTS per day, and demand for crude oil will
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14t nds wio Bstehragoas sadv o sSiaoniac. 1o daand n'?:;..a
the future-level-of the ‘economicall wance, with account als
fﬁjaeﬂnﬂ bon shragal o bbb suue Toasan I
being "taken of increasing averagé well depth and” the trend to
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peoted to produre “the defic1ency between total “demdnd For

canadian-prididdd "§11 “dnd ‘production ffon offier Ganadian provinces.

“InEHe McDdRiel s fudy “two ‘cases ‘are ‘presentdd, Teferréd £o
asgéeée "AY and Case "B", While presantlng the McDanieI report,
‘Mr., McDan1e1 stated in oral testimony that ‘of ‘the two cases
presentéd; hie judged Case B to best repEeSeot’his views.

McDaniel concluded “thart should the market dema 3 level off in

accordance with his forecast Case B then “it would be poSSible
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of the Dome foreecast. Tke Dome forecast of productive capacity,

.cnsé II;flies.weli above the Board{s,'while its Case I is weli'
: below.h Dome submltted only one forecast .of market demand It
Irshows a raold growth from 1967 ‘to- 1970 reaching 870 000 barrels
-per day as’ compared with the Board 5 700 000 for- the same year.
:The Board considers the demand estimate in the Dome submiasion

%to be overly optzmlst c when'vxewed in the light of the present
l;import pollcy'of the Unlted Statee,'and the prospects for future

1011 development in BriLlSD Columbia, the Northwest Territories,
fand the Yukon.,if - o ‘ I | |
. After having“asseseed the rorecasts submxtted by Great
'Canadian and Dome, 1t apoears to the noard that its own in-
‘dependent reServe rxd marPet forecasts grov1de a reasonable
compromise in most respects of the divergent views of the
othere.. ThefBoa rd has therefore concluded that there is no
good reason to. elter its own' fcrecaet and hee adopted it for
the purpose-of th*s report.

: A comnarison between the Board's preeent and its previous
essessment of the impact of the proposed. Great Canadien pro-

'duction on the market for conventional crude oil is given in

Tabre 3.. .
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FIG. 3

PRODUGTIVE CAPACGITY AND

DEMAND FOR ALBERTA CRUDE OiL.
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ESTIHATED EFFECI D‘ THE GREAI CANAD!AN DIL SANDS LIMITED PROFOSAL
semandavah hWan HoliEaolove [Ee Lo
- ON THE Tmh. AND PRUE#?ABLE MARKET FOR CDNVENTIDNALLY

P g T e e

prin b ‘43‘»-‘*‘» FhenT Pﬂonucpr ALBERTA CR{DE" mu I oLasanoniaad ot

JR P oo PN N ’ '.-._.'A ey et A e - -
I A “).. “ L’..J oLk omfrg o Tyl

“PREVIOUS REPORT " PRESENT REPORT {2074+ &

i 5 1UyTorALTS  PRORATABLE: T SPER CENG SFeECT-DNG ¥ :7u #aToTAL.. PRoraTABLE = Per CENT EFFEeT DN

DPERATIHG C e MARKET . MARKET TOTAL  PRORATABLE MARKET MARKET TOTAL  PRORATABLE

- Year._ .Bars/D BaLs/D MARKET _ . MARKET YEAR BsLs[D BsLs /D MARKET MARKET

485,000 85,000 ' ' ' 000

25,6 1366, 558, 000 180 000 565
% -'*'% 1957 f55z,000% is3,000".* "5. * ey

700520501 0d %81 szg,nup:)»raia,ouoz 5D e u b, v
- §% p0o 100 T03,000, 263,000 - w5 . 12.0

Od. o polzsubinry o olflad 3T ' nobnE
—m e it e 1975 686,000 419,000 5. %5

" [ R T P : % i
fJ’r"'ht”’ E':-.f P R T R I e s iosany 5 Crinagha

w

5 000 BARRELS PER DN(L}MPAGT oN ALBERTL."

S AT RS inSTSAR. Bak b i a8 wwy U2 01 rmeo ovar 8% rosode o
Assqus :31,500 BARRELS PER DAY IMPACT N ALBERTA. - ’ S
R ;EEQI.V* 2asy wag $3 emua LoifnABT L cigw ihi;;ét;:: i

Thestable, shows, that, the, impact, on, the, fotal market. is actually

e o

SJightlngréipe;';pankpxéiiously”jomecasp.(becausa;iﬁﬂiﬁ‘ngp

'sumed that rhe ent*re effect will be borne\by Alberta) 4 .0n,

P
oo e

theuother,hand the ef fectaon-xhe proratable share of; the market

A,

fgnlficantly Jass.-ﬂ,i,fmf

5

5h§ﬁd1rec eff;ct OR; conventional crude, oii"
;ﬁfdgﬁpﬁiﬁpﬁ'ﬁpplppggd considers that there are threelusekuI‘
criterla whléh ald;lnmasse551ng the, iPPgﬁEy9£h9?}p§me§?fﬂﬂﬂfflqn
:opgﬁhﬁtpppvgp?}oggyﬁprpge%pﬁlip;ggqp;ﬂgtiqgg§t;xngffeﬁgLEggxﬁnée.
ﬁﬂ;ihggé;aféntheuratio‘of,éctualpptoductipn ;pﬂproduc;iyehqapaéity,
ﬂthe 1ife..index (represent1n5 .the number of years, current reserves
'Mwould guéport current prochtlon) and, the proration allocation .
,i factor. . The allocatien factor is the fraction of the excess of
sproductive capacity over the eccnomic allowance which,a well or

pool is permitted to produce in additjon to its economic allowance.
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Like the cther two criterle it_is -one measure of incentive for

“-‘1{’_'_\‘ - PTOTM I et e e s

- ~Th S

future oil exploration end develonment.

""'AJ:. :
- ta ) . W

‘these three crlteria and the

LR R ety e e Ay -

The historlcal trends: fcrf

Rt Tl

el

HiBoerdws forecasts of them derlved from: 1ts forecastq of pro-

Aiso showu*is*the erfecrj‘

L3 T? L ER SRpL.asks 33:'17.‘5'
“ barrels perhfgy oiﬂ
A [ LK,

ﬁvcommencingrdn. .f’;t«is to be: noted that dn, s the.absencerof

. , ﬂ&n, : E*E arge
. [ 011 eand productlon, the" ratlo of productlon to productlve
R LI RE L. eedan BGLRE aver . } - 3 L

B capacity is expected to 1ncraase/ lowly from 1ts present Icvel

LATEIG AL G0 TorM: BTN HE LIRS L

‘. an increasing rate, reaching some 69 per cent by. 1973. The

g Foe

"'J\E 5

"‘ff’“t“of 31 500 barrels per day o syntheticJcrﬁﬂelo%{ﬂpreiﬁf

ductidh on thls“ratlo wauld be to“decreaseelt to tbout” &7 per

v . "

. .
[ET ) {r £t g . PR . PR '

. - b ,: g- A py B ~E o PRI TN el Py eosmepe som s
¢ \nt‘ .in)rlg 7 ndf66 per cen‘”'ln 1975 ] .\Judcu.t PRSI0 3 DIV T

The life index,*turrentlj“same 272 years~'1s”expected Lo

fall to. about 19 years by 1966 and thereafter to decli né&ﬁﬁite

'ﬁrcﬁﬁiffbﬁ“from the 011" sands wou4d beito” 1ncrease thel 1ifar:v

a3 e, g
sy Hes

ex’ for conventlonar‘crude“blr from the 19'years flgure in’-

.marf§géﬁéoh21 years and ‘the® 12" years flgure in' 1975‘to 13’ years;”

gj;:*

Referrlng ‘to! the ‘trend’ 1n ‘the” allccatlon factor “the  Board
MEhthlDateS thlS ‘Factor WiTl remain’ neardit%ﬂEQGZbﬁﬁrel?cf 0.20
q U abouc 1966 dnd that'wt Will tncreise- ‘quite rapidly there-
“”af?éft“réﬁéhiﬁgfH~T€€éi"df*sdmé:o 46 by 1975, ' The-'¢ffect of the

propbsed oil 'sand productlon would be to ‘decrease the factor in

1966 to abou't 0:18'and'tb“decreaEe the factor' in 1875 to about

0.41.

5The effect“of*the proposed
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L wireie e -1V, EINDINGS ,fsw‘,Qﬂﬂ_Q' e

?P Boa:d and 1ts staff have reviewed the previous and

o

3the :new. ev1dence of the apglicant and the interveners on thc

lity of the process,

=.f’rwi':‘c:*. s 505 enertibbo

A 5

o,
E~

"cfieasibility of the process,Jand e

¥ p
P
sl
3
et
(&)
bl
Ve

ot on the}market for conventionally

‘mpa

produced crude oil SO ;'ﬂ

'Jﬁerbid;u» oouAG*q od_zcxd;vno;q dhemzoaas o owifow

'73Aefey#es lt of these considerations, discussed in thislend

"""" .Q,x: =
']'the previous report oF the Board , the Boardrfdudﬁﬁas{h:

ofollews:. . L. ...

T X A . N . PR . .*"‘-..-.—« N
SwwLGHEIY ANl FALT 2R ~'t..fJ .av.‘ Braed 303 boTynluwons R

%.. (a),” WITH RESPECT TO THE CONSERYATION AND , REGOVERY . .
T ASPECTS OF THE PROPOSAL R B e LR
jﬂ3ﬁﬁé“§§'§éﬁt proposal of the appllcant is fof'e SRR

' e O flonges

,sequence of: minlng, separatlngland reflnlng operations

kS . . : !

“.whlch sub;ect to cartain condltlons related to the dls-

] .
_;cardlng of. 1utermedlate grade 011 sands would result in a
”satisfactory:conservation and recovery of the crude hydro-

- .carbon preseant in.the oil sands.

(b) - WITH RESPECT TO THE. DISPOSITION OF WASTE
PRODUCTS AND. ATLH*haﬂRIc AND WATER POLLUTION

'The applicant's scheme for the disposal of the liquid
wastes and its amended scheme for the disposal of theﬁ clid

. wagtes of the process appear satisfactory, subject in the

A A L T N D R T A S U
cons rva tion and recovery of the crude hydro-
MONTTIY 1 N XD P
ca:hqp,p_, nt in the oil sands, _
Naend Ty ""‘. ki \; L . PR lhv;ﬂ:)’; DRG]
on. 0 waete,producte and __ .. .
PR .} .LJ:--:‘(JTJ‘..:'I._H yrl"“\'h-l-f”- 'u.au' L St RS ..5_'2’-2{, 53
' ater pollution, Y e
: i 2 LL"; R RE A R T A e 3 Y

.,-x:el: R :“?",* no. . it o FrewlA banul
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“approprrate precautlons*belng»ﬁﬁkeﬁ?to?ﬁnsure

. . [ R
LNy ~ S [P, o er e B

stabillty of~the taillngs plle. _f*¢ IR P
<4 "Wlth”respect~to the di%position of-SEparat&isukphEmﬂni
*compounds-wthe Hew proposar‘bfwthe ‘applicant: ‘for ‘the Te= !
66¥%¥yﬁbf~elemental sulphur from ‘the. nydrogen ‘silphide ~uovs

g 'éf :ediin the'refiningdoperatfonuend its origfnalwplanms

*forgtﬁb &&sehargéfbﬂ H”Yﬂhulphur bearing gaaes: tﬁhbight 4

'ﬁr¥béhrAsatisfactqrﬂ}A zdn 51 - n:cb" g.i“n Isgnorr soenseanr .

"‘;?i’? (o1 (c)fc“-wna--fnasazcrwro ITHE! TECHNIGAL FEA‘SI-’BH::I-Ty T
2T OF THE PROPOSED..PROCESS S

'ebh tJ Pl Iiye mHY Ro aoia" efd A ?n'aasf-vrﬂ 22 ud [ftw

Certain changea involving equipment modifications and

g P ' . N ,
auiav 3gy no ﬂx*ﬂ ie e““z 543 Sa med? wafivne .~~Tq 553 32 lio

itions have been made in ‘the applicant's pro\esa.' In

EENE LT TakdT o Lsnasiicos ses T e B LINEPS SN
.the B ard's opinion these have resulted in ap improvement
S , ,aa:seo‘o 2d% mexd among SEI wdl ot fh;;:va) b

. in the orocess.. ‘On the other hand the Board still cannot
Ko”g“ﬂﬁ ,.quxA 2HCT 02 evolnsd up;-abt Sy ;”fﬁiwgzwﬁ :

consider the process as fully Proven in a technical sense,

Iig. weiannwﬁ Los QranM,J.EF' g ke Dn:msr'*“}"""r & wuegp
In- partlcular the Board believes that Problems remain to
B RN NS a‘uﬂﬂfi:x: Fu. T ﬂ”“r""aﬁ 201 wof DIamEL zals T3
'be solved’ in connectlon with the removal of "flnes" from
Qni‘?..,s«fw< ;.w abm:*“mi'Jeaoauofnw»-fszannf Yobnr Iio sbiyus
:,the separatxon process water, the dehydration of 'the oil
. vjquw? AWeTd ml Senwrai iy’ st ko epunand vinztnl
froth, ‘and the lntegratlon of the various steps of the
,ﬁohnr3'1~@=” Gy cdnaniicgs 84T v BEa Brngs apa il dompaan
operatlon;- The Board, ‘however, continues in its view that
siBunuvLa oid In Jp%m“amuﬁn 3 nun,;JQQn g oot BEWLE g ifuy
a process should not have to be completely proven and final
Juoves sdz sevalliad kesod o Janiose N S

e e | PO
= i T B AR X oo

Great Canadian to be suff1c1ently developed that process

S A S :
(RIS P -

~ ' - PR

technicalltles should not further stand in the way of Board

AR LEne g : . C

or Government approval to proceed
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(d) WITE RESPECT TO THE ECONOMIC FEASIBILITY
. OF THE PROPOSAL -

-:yw”nﬁmhe Boar ag reassessed the aconomic feesibility of,

the process --again on tne assump ..that itums technically

feasibleuﬂ_The applicaut itself hascindicated &, ,8ubstantial

increasewin tqtal cafital cost .as compared; with: the;original
proposah;andndue:largelyuto modifications proposed o . OVer-

come bentain of ‘the: technicabndeficiencies earlier suggested

increases in operating costs.‘ Infthe light}oﬁ#&heeuines,and

be lievesvthgtw;henCrown royalty

j {”?')""‘r‘;'{" E.HT »—c.r-

A SRR R O

b

will be at the- rete o f le o the value of the. synthetic crude
Coohnm Brofiadtithon Gokmgiuos wnivievat i ;' B pbo==al
'oilfat ‘the plant rathe -rhan, at the rate ©f 1/10 on the value’

: ;T'.'m;ﬁﬁcjk E*;;fﬁﬁ,tﬂm sz W‘ A w;:ﬁ avar goclvibiog
This results in

:nam«vuﬁqmi na” n: bej£~_>*.a @r*f“'”x rnL“rur'a’Hﬁteﬁ !
a decrease in the net income from the proposal.

Ronnso f";a'}?ﬁuw sy L hESd mrdio od3 50 Lnpsancg sda nk
. offgeyiding. these adverse factors to some extent, howev er,
Crssease Insiadus 1o oai” movoxy plind wa nruzare sas
"are -a-new. arrangement
cv el phEmsd ";"“’i""‘“'*f’ IR :,'u“,r.:::f.‘} Bysud :‘:' 3 malyguizi—san

[N

Hinerals *Acti,t r1r952,.. the Boa r,d,:
n

. oI
Companies Limited for the purchase of an upgraded- synthetic
' L Yavomsv sfa S3iwgeiinas 53 ar busvwiowp s

nd a general improvement in" crude oil prices.
d_r*cf‘:'t"?")f* mds - Teast was aeTy In_“':".'wi'r‘r-‘n o

G5 - PERPCA S 4

Largely because of the difference in Crown royalty

T RGEIL 4uc.':":‘": iy % AT Pad =4l bhan o cAaoew

LA

assumed by the. Board and’ by the applicant, the Board cannot

-

Caasd welv @3l sl BeanTin o ,:u:_.s, L R T NI S L
fully agree with the applicant's assessment of the economic

Isoid Das goverg LTI S T v biouidtes ponoanago n

feasibility of the project. The Board believes the payout

Dud i LT A ity el

as‘comoared with tﬁe

“

R - B veare
aolds ’

wYLaAnn k i RIS I E 1
... applicant's est;mate of 5 or 6 years. (Sale of coke or

e "

I et

v banagod L st - T " :
sulphur would decrease the period ) Even the longer payout

period however, considered along with the life of the pro-

i‘-"‘ o ‘,

ject and the revenugs béyond the payout peripd may leave

oy
! i
:
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“‘;thewpfojec;rwithin thedrangevor;e&ohﬁﬁicéfeasibflit;; vThezg- -
{Boardﬂstill ﬁs;uncertaln as:-o“thedflnanCLblllty tof nthe 4.
:fproject“but“agreeSuthat theaactlvehpart1c1pat10n ofuCanadian

g_LPacific Oil and“Gas andzits . assoclates would%addvtOnthe;:;

.
iy

'?prospects"forcfinancing. o

-
FE A
A oadw

4

~ﬂAlI'thingshconsideredﬁtthevBoardnbelleves thedrevised

r*c'.lcn;e toaorugf
withinotheirange ofJbEingaeconomically feasib1e¢andaJr.
‘f;flnanclble, thatueconomicafeasibilitybconsiderationsJshouldb:g
l l ‘Gﬁvvgﬁﬁcntdappro él(ﬁ: %"ga “éggggg"'

'ia(é)iﬂWI?HERES?ECTﬁTO“TWEuIHPACT ON THE MARKETq:
L . FOR. CONVENTIONALLY #RODUCED. CRUDE OIL L
Do askis flags’ =i io ;uxwan_?:swvs 531 duslyss tidmakny
¥ The‘improved market outlook for Alberta crude oil
o O HMCITADIISSA EET IO TAAT TAHT O TREYEEY HTIW (1)
'slnce the last report haa reducad théy relatﬂve ilmpact. of
the“31”500Qbarrelsuper“day”of svnthetic crudesoilap:oposedf

“

-

‘-by theuapprican a-On the other ‘hand; 1.”nOWLappears jte the g

i{B, ;dgthat allhof theolmnact wculd fall onJAIberta, whereaSwQ?

RS

'ﬂiniitSQearller»reportftheﬁBoard stateduthat about 20qperJ¥ang
ACPntQOf the reductlonVWOuldnbeﬁln“productlon~0ut31deJAlbertan;
-GInPthe?f1rst«f1venyears rofdthesproposed: operatlon,(1966-*

'1970), the: Board nstlmates, there would!beJatdécreasexof some :

‘marketiféréonve ﬁtibnally produced

. oy e
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Alberta crude oil nd of flfteen per cent in the proratable
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flvevper cent inTthée -¥3ti1s

demand. The
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in the last repo t but the latter effﬂct is substantlally
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Consideratlon of the ratio of productlon to productive

'fjcanacity and the: allocatlonufactor suggests that the 1mpactﬂ

of the Great" Canadlan project-on- conventlonal crude ‘oil.pro=--. =

}ductxon would not be serlous.squnslderationaofzthe;trendgin

v
N

*'the llfenindexzmakesmlt cLear;that at some time:in the futuregy

productlon from the 011 sands w1ll be desirabkeor: necessary~

. to augment thatobta:ned by conventlonal methods.g While the

&}Boardrdoes notxbelieve that thls needaalllube critical dur-awn

Fff;lng the next ten years,'ztirecognlzes thepde31rebility ok ; R
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ﬁHaving regardg
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_that the impact“onithe conventionar“crudejoil»market lSnHOt

I

o % epan e sre
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"7‘.suff1cient1y serlous to: warrant denial of the applicatlon.'
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-;“1(f) "WITH RESPECT TO THAT PART OF THE APPLICATION
. %c. 3DEABINGYWITHeTHE:PIPE-LINE az:

[

52w dmpl o edi nnpia

ﬁThquoardihasbmadebreference&tOvthe:pine;1ineaproposedc

‘a’

. .

*;'by the appllcantwln this andjthe prev1ous ;reportnrandghasgin- 5"

clud d“the cost ofhthe nlpe 1ine(1n 1La aypralsal The;Boa d‘.

,howevernfhas notwglven detalleducons1deratlon to- the plpe llne

;phaseaof thexprogec ‘sincewundermtheiprovlslonsiof The Pipe.:.

w"

\

-ifforsa’permltuunder Lhat -Act. 5;;;f .

APPLICATION | T T

b .
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The Board belleves it is 1n the 1nterest s

f:sc samiloe Esr

of the’Pfdbinéé

hi,".-iﬂ"..:ﬂ 2 """v ) ! g X N B " .57”!1
that some commercial development of the 011 sands take place

P R .
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~in the near future and hav1ng con31dered the varlous aspects
~of theproposal believes the applicant should be given an

opportunity to proceed,

4(g)s WITH:RESPECT.TO:THE:DISP¢¢ITION OF TEE .. . e I g
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Accordingly, therefore subJect to the approval of .the

Tt \“&.

'Lleutenant Governor in Counc11 the Board is prepared to
'approve the =cheme proposed in the eoplicatlon of Great
 1t§Canadian Oil Sauds leited The. approval would be subject

e)to certaln terms and conditions a8 lndicated in the form of

o
E

s approval attached as Appendlx A.

. Respectfully submitted

-t i

G. W Covier, ,fEth;7
Chairmeny .- . ¢ 7T

AR Hanyluk P, Eng.,
- Deputy Chairman. s

V. Millard
Hember.:

: Dated at Calgary, Alberta,-

-Lﬂfthis 19th day of! September, 1952
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APPENDIX A
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p:7ivTHE *PROVINGE OF ALBERTAIL: -

#47 L9 THEYOTLIANDC GASS CONSERVATION {ACTs+ |

545 0T L5 ANDY GAS” CONSERVATIONSBOARD :

= bhunlssnon nisvad fsvesgas

IN THE MATTER of a scheme of
Great Canadian 01l Sands

Limitéd for thHénD¥écovery of

oil or a crude hydrocarbon o
prua from oi& 8ands: 3mmrdaug

2538 aﬂjjic £a reidcd; i 24
o APPROVAL NO. , -
f'“hucd X J\Er~eu.:ﬂan5:ueiJ 5&:,*5 isvezggs sdz A

¢
.

¥553 ' 'RE‘ Part VIA of The”O lland Gas Conservatlondnuﬂ

>,Act, belng chapter 63 of the Statutes of Alberma {1957, pro= u@

v1des, inter alla, that ‘no scheme or ‘operatlon for the re-
Bl ze2 'ara»nwc i8syd Io ambdon adl (iYL J
'covery of oil or'a crude hydrocarb product from oil sands
L2423 BE (2brge. 1lo mour {tfo shuyo skisdruve 2o VIoVO DSy
'shall be proceeded with unless the Board upon application and
NAE Lt SN goved bsisd poiiss 2259498 a5 ai badiwasad B
by order, has approved the: scheme or operation in accord
grilvecora Yo ZUivosgnesss Lelteona svilalzowseb dole xor
-with the said Part VIA, and
- ,ndu!“;eﬁ:",,“c 38 e3ididys as bedygs s
'ff&ﬂfWHEREASMvhe Oxlﬂend“GaswConservatlonJBoarc,“cn-1r
Hﬁhe182591and’10'%nd Ju;y 70,0 8 @nd: 95 19605 atsa public
'hearlng, heardaan«eppl1cat10n:byccreatJCanad anwoliﬂsands
LimitedééheréiﬁeﬁteE:calieduﬂsreatacanadianﬂdiﬂcmkapgrpvggﬁﬂwg

of a scheme for the recovery of oil or crude hydrocarbon

- . - CRY s o B
i yoevener sny ood axiligesn favosoeon s P AT

product frOm 0il sands, and subsequently to the hearlng

e nen 4 .- e - - . . PR - )
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and with the concurrence of the Lleutenant Governor in

- e

Couricifl'y decided rto "defer: ¢it'si :finals di:sposition: of :the
application and to‘ccntinuewthe:application‘to_iune‘3Qﬁcc

19 62 ;""'an’d';" B L




WHEREAS the Board .

2, 1962, at g public hearlng heard the revised application by

"Greet Canadian Oil”Sands Limi d:f

_~approvae .0f :the said

PR 1ot wa e Lt

n"June 6 7, 8 and.July 3 and o l

,scheme and 1t appears proPer and desirable to the Board that

the approval hereln contalned be granted

i ﬂn g M‘.', . :n“ RETTLMN O ZRT B oo o ' o X l . l
cbxh B II0 amliboneny smaen B :

4o vy THEREFORE; the Oilcand Gas Conservation Board

' nndz 9adbuﬁ,sav"w :

h"pursuent toathe'brbvisions_o hThe Oil end Gas Conservation

,Act, being chapter 63 of the Statutes of Alberta, 1957
RERSA R R L T Y

End
5{;with theyapprovel of the Lieutenant Governor in Council
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. (1) The scheme of Great Caned*en forvt
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Jfrecﬁvery of. synthetic crude oil from oil sends, as such
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scheme . is described in-an enplication dated Harch 14, 1960,
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-"together with descriptive materlal accompanying or: su

s 7z ’C" [ IR A

nnrting

Thems LAYV dmsa hige RN B

: ) the application, marked 28 exhibits at the said. hearings is I

’apprdved subjectJto the‘termetand4conditione herein ccntained

*ffdQﬁ'TZ) Subclause :(1): does: not preclude :alterations

1in’design oriequlpwent c0mpat1b1e Wlth the-outlines, of the,;ﬁ

scheme”and made‘for ‘the- petter—operation of. the. scheme

\
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o2, Thls approval applies to the recovery of ’

f.',’vi J.. il ;o

1. 500 000‘barre15 per YEEr er-cynthetlc crude oil e

$3..7 Great Canadian-:shall' satisfy the Board prior

to September::30, 1963, -that arrangements, have beeﬁ,cqmpleted, of

"for financing the construction of the facilities required for

the scheme.
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:vrﬁ @Greatdpanadianfshall-satlsfy the Board prior

Lo Il

tq,&angapxnkglygﬁé,'that constructlon of, the‘facilities re-

quiredﬁﬁe;g;hem§Ch§meyhﬁﬁn99eeeeQﬁeﬁ;ﬁF-q'

FA T, S A O e Jaumat
5. Upon completlon of the flnal engineerlng
r-—y--_ax,, o ",'1- T ommmYiae

‘v«q?A.\b - L
es requlred Ior the scheme, and prlor

:"DS{"

design of the fac;lqt

Do homis oz Fawn add
to Sep*ember 3o, 1966, Great Canad-an shall file details of
o EELSVESLEY sal a0 anivgsncve A2 kg2 fueas. {ai R o
'the design with: the Board;, . SR T ‘ N ' S
: e lls %s zumlxes Ioa Fasas 1o fle ig

6. - Theueffectlve+commepcemenq of the recovery

:operatlons pursuant to- the scheme shall be on’ or before

L. L&tk ublfc, add dun vy _;-attﬁhetannsu‘# 5%y '
g September 30,.'19656, unless ‘upon application: by Great Canadian

r r--'

aBariono L byscd sds Ta fa;ﬁa"**_rne £dd o3 sheliazsge Isaong
a'later date is stipulated by -the Board
s 3313&:: :aﬂ: WarEen o o3I bhrz (bupoh af- O o hovorgon ed oo
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7. 'Great Canadian shall- measureroil.sands minea,ﬂt

Y - BAB

oil sanes processed and synthetic crude oil recovered by a

P Lo . - .
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method and ia. manner. satisfactory to the Board,
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§£~Q;§§j-great,0anad1an Shall, furnishqto the, Boazd, Ein‘;f? . .
: v e e FRTE 1 N

f;such(getall and atrsuch“tames ‘as, may Jbe. set by [Lthe, Board, L

: monthly reports of the quantlty and assay of 011 sand mlned 1 ;

and . the quantity and disposition of all products recovered

ZoLsdRy '4"’:‘ ST EwLmn U0 g no e R 2 )
therefrom.
R I P S R O T - AR TN TL
wwilis 9w There .shall: b e no. flaring or, waste .of liquid. . . .
hydrocerhonﬁfeepdysﬁdrﬁﬁcept.iﬂ;@?ses.°f emergency, unless ..
authorized in writing by the Board. -
et e e o o L . i

10. Great Canadian shalli. carry out the mining = . .

operaticn to the satisfaction of the Board and in a manner 8

that i
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ERE i”‘(aol“aoes uot“preclude~or render=ﬁore difficult
i7the recovery of'‘other ‘01l sands recoverablei

by'practioa{”ahd“reaaohabre“operationaf“*v}m

(b)’ results in the mlnlug of the prectical

T P T - - .
ST TTN LBl ,-._u..,.; R LI D e N AR Ve oy ] ;.rfi.

« . maximum- of ell oil bearing material within
TRona o heo 2 epesr,

., K a4 »,-vm-,: lr --l- - ---... oo
L e U 3 l by i > N ol

the area being mined and
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(c). reaulte in the processing for the recovery

STUEGL widr dadw ORIESL wrs

of oil of the practical maximum of all oil

bearing material that ia‘mined ga

ro,ﬁu'firdﬁ ol Insvatyg ang s

Great Canadia' 11 carr y out the solids disg- ' . .

Jbﬁ:d e hO_aafflﬂQS:“DP“.““_axL - EEIT Tudmeygs

o)

poaal operatione to the satis faction of the Board on.lands

Ay . - i -
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to be approved by the Board and in & manner that i ures the

- atabfrity of any"tailinga“piles.. HELSLNEG smsyl o . %
+ N .
' . e Kf‘ﬁsravwosr Zif mJHAU i*vsfﬁiva bere bBszivnowa eT“:“ Ca0
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- ‘ - 12... Great ¢ adian shall dlsoose of any liqui
{ . ' : TR wida u:ﬁﬁJuLbr.ue TRanen oo nrfrrs Bordzanr

B waetes.in‘a manner's isfactory to the Department of Public
Heafrh and the’%oard'andhin a'mannar**hat 1nsures that no
ozly or“coutaminaﬁive materuals flow over”thefland*or\lnto Ao

any body of“water. AR Neman B ifi?ﬁiﬁﬁ ST e rragay z?a:t:q
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- IR 13 Great Canadian shall coanvert any gaseous
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sulphur compounds, not converted to elemental sulphur to

r Sulphur”dloxide and shall dlscharge-them from stacxs setis-

Quf_ ; factory to ‘the’ ‘Department of Public Health and ‘the Board.

N - 14, This approval does not convey permiaaion to

comstruct or to operate. & pipe line. ) - . 'L
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LS.’ Great Canadlan, in operatlona pursuant to the
”scheme, shall comply with the prov1sions of any applicable
o Act or. regulation of the Province of Alberta now enacted or

*gﬁmade, or that at any - time hereafter may be enacted or- made.

 16.' Where it appears to the Board that there has

,beeen a railure to comply w1th any term or condition of the

L S _,_‘,

approval the Board may, in addition to any other remedy or

r

f’]proceeding to which it may - resort .require the suapension of

i fanv operation carried on purauant to the scheme._
HADE at’ the City of Calgary, ;hftﬁe;Provinoé of %

jALﬁépta, thls e daynpf : , A.D. 19&2.

{ - OIL AND GAS CONSERVATION BOARD, -
, Cat - - ‘ R G. W. Goviet,
- L o SR  Chairman.-







SUBMISSION RE g
APPLICAIION No. 78031

GREAT CANADIAN OIL SANDS LIMITED 2900 ALBERTA TELEPHONE TowEs, EDMONTON. ALBERTA T5.5 1x2
October 27, 1978
603 - 6 Ave. S.W.

Calgary, A]berta
T2P 0T4

"*jQ;Affehtibn~ Ml Nornan Strom

'\3. SUBJECT° Great Canad1an 01] SandS“E R. C B approva] No. ]944A and
. May ]978 app]:cat1on for expans1on..¢, :

'Dear S1r.'ﬁ' : : S
i‘ian requested by w L 011ver Lh1s Ietter out]{nes the more signifi- .
'H;chane features of the revwsed app]1cat10n For' the expans1on that
: .'fiG C.0.S. p]ar to subn1t in the near future ~ The expans1on will be
"Eeﬂ'o esser scope than prev10us]y p]anned and w1]1 cons1st of the

"'j_f01?ew1ng e]enents

e,1;0;'the mine w111 be equ1pped w1th a th1rd BNE as previous]y projl

P

"u:posed

Extract1on w111 be- essent1a11y the same as before except that
'che f1fth T1ne will be the same size as the existing Tines

* and all 11nes will have improved recovery.

Final extraction will be reduced Lo addition of only one each

" Bird and- Hestphalia centrifuges.

The retinery will be debottlenecked rather than expanded by

addition of parallel units. This will result in a delayed co-

~ suBsidiany oF JUNLLDF s o1l company |
. w3 .




ADIAN OH.SAMDSIJMHED -2~

ker comprvzed of 8 coke drums and a debottTenecked d11uen L pe-

’

fcovery unit, fracL1onat10n sectlon and gas plant. The amine
" unit and gas 011 un1f1ner will be debott]enecked as well. The

su]phur p]ant expanston will remain as prev1ous1y proposed
fﬂVSfO :On]y»éhe_gas oi] tank:{s to Be édd;d;

-’~6 0 C0a11ng Qa;er f1c1]1ty charges w111 be 11m1ted to upgrad1n§
) ‘the pumgs :._'Jﬂ””f;uQ?ggi :ﬁ.‘ ;_:H_}ﬁﬁ o
“1if%-0. Tﬁe p1éé1159 w%?frbe exEAndéa‘fﬁ-a ]esse} Aeéree.

- *-8 0- The ut111ty p]ant w“]l 1nc1ude a sma]]er but st117 gas. fired’

bo11er.

/ ”Th1s expan31on of 1owar cap1-a1 1nvestmert will y1e1d an increment

“' l.fof approx1matel 12, DDO §PCD synthet1c crude 0117 as compared to the

,ﬂ15,000 BPCD pr°v10usiy enV1saged

;fPlease note that we are st111 cons1der1ng a Hydrovusbraker a]terna—

\"_ft1ve‘and depend1ng on r1;k and econom1c factors, may fo]}ows_this

'ﬁroute.

TWe eXpect to be ab1e to deT1ver a reV1sed application’ to you in the
fweek of November 6 1978 but stand ready to d1scuss ‘the proposa] as
;soon as you rec91ve ‘this Tetter. |
' ;uMVeEy truly yours,
Iy ~

‘
-

M: A. Suppié ] !
MS/d1t

cc: S, A, Cowtan
W. L. Oliver
H. M. Lewis

~

-

L




' ;‘: o - November 8, 1978

-

| ME;,Nofman\Strom

B Manager, 0i1 Sands Depértment_ . Q :
.- ;Energy-Resources - Conservati on ‘Board SUBMISSION R% g
..603 - Sixth-Avenue S.W.. -~ . - 2802

ed

A

[+

jwee )

Calgavy, Alberta- T2p 0T4. -~ | APPLICATION No.

pare MOV Lo 1978

“i.Dear Mir. Strom;

S
R

Re:: Proposed GCOS"Expansion. Avplication 780318

v Further to recent diccuscions with M. M.A. Supple and the
~writer, we are enclosing a revision to our Application of May, 1978 to
. make plant and -equipment modificatiqns-necessahy‘to achieve higher

= production rates under Approval No. 19447 ‘issued in 1973 which permits
- production of 23,725,000 barrels of synthetic crude oil per year. This
~revision outlines the plant and equipment modifications as well as

supplying much of the additional information requested in your letter
. of Septemberz?o, 1978.

You will note that the moctficati

-, Operations are almost the same as those outlined in our May,

5o >but-those in Upgrading and Utilities are censiderably reduced

. The.proposal modifications will result in-increased production s1ightTy-
... lower than.the May, 1978 proposed- modificatians; . the resulting maximum-

S0 cannual production should be approximately 22.630,000 barrals and

ons to our'Mining and Extraction
1978 application-
in magnitude.

" annual production should be approximately 20,841,000 barrels, but these .

- volumes:might be exceeded as a result of statisticaj availability of
production systems. ’ . .
SN Some of the additional information
e of September 20, 1978 is not available at t
,‘;,continuing werk to develop it

you reqﬁééted in your_letter'

I have, at your suggestion, left three copies of this revision with

Mr. John Defir of Alberta Environment. I trust this is Satisfactory.:

o] ' ' '. S Yours truly,
' - Zz
. A

.. Oliver, Vice-president
Corporate Affairs

. .
-t

- HLO/tt

. A SUDEIDIARY ~F SUN oI COMPANY

he present time'and we are .. -

the average g .
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1. INTRODUCTION

Great Canadian 0il Sands Limited is the holder of E.R.C.B. Approval
No. 1944A issued in 1973, permitting the preduction of 23,725,000
barrels of synthetic crude oil per year (65,000 barrels per calendar

day). - | B

. Under Approva1 1944A, permission is hereby requested to make the
modific:tioné to the existing plant necessary to increase production
to a maximum of 22,630,000 barrels per year (which is ap average of
62,000 barrels per day) with an average production of approximately
20,841,500 barrels per year (which is an average of 57,100 barrels

per day). There is a possibility that the production wil] exceed this

maximum production figure during years of high oie grade because of

statistical availability and interaction of production systems.

The new expansion facilities wili upgrade the crude bitumen to
synthetic crude oi1 by a delayed coking process, similar to the

present plant.

Proposed expansion areas are highlighted on site pian drawing

# 55E-A-536.




®

2.

EXPANSION DETAILS

2.1

MINING OPERATION

A 3-bench mining system will be adopted, requiring the

purchase of a new bucketwhee] and supporting conveyor

system, similar to those in present use,

3

The tailings disposal system will be updated to accommon
date the increase in tailings gghération-resu]ting from:

the increased mining rate.

Tailing dyke heights and Tocations are shown on drawing

number 55D-A-233, Typical mining equipment requifed for

the expansion is shown on drawing number 55D-A-207,

PRIMARY EXTRACTION OPERATION

A fifth extraction line will be édded'havihg a nominal

rating of 2000 TPH of tar sands.

Supporting facilities will consist of a rotary drum to
slurry the tar sands, screen, separation cell, secondary
{scavenger) recovery circuit and five stage tailings

pumping 1ine.
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2.

2.3

2.4

EXPANSION DETAILS (continued)

Fifth line expansion details are shown on drawing numbers 55D-A-308,

SSE-A-321, 55E-A-322.

It is anticipated that tﬁe proposed expansicn will improve the

extraction plant recovery to around 92% over the present figure of

89Z. This improvement in recovery will be achieved by operating at
;h1gher temperatures in the separatlon stage and improvements to the

scavenger c1rcﬂ1t

FINAL EXTRACTION OPERATION

The existing plant can nearly process the diluted froth for the expanded
synthetic crude production. Consequently, the available space |

in the existing Final Extraction building will be utilized to
accommodated a new Bird Centr1fuqe and a new Westfalia Centrifuge, which
will prov1de the needed add1t1ona1 capacity. The expansion of support f

facilities such as heater and pumping systems will be minima]. f

[

UPGRADING OPERATION - _ ’ |

The existing delayed coking facilities will be expanded by the

.4/ f@




2.4 UPGRADING OPERATION {continued)

addition of two coke drums and a coker heater.

In order to process the additional production from the expanded
delayed coker facilities, the Tollowing additional upgrading plant
modifications will be completed;
-~ extensive debottlenecking of the dijuent recovery plant by
installation of additional fifed heater, heat exchangers and
. pumps, )
debottlenecking of the gas recovery plant by the instailation
of an additional separator and pump.
extensive debott]eneckfng of the Gas 0i1 Unifiner to a total
capacity of 42,000 BPSD, by the installation of additional

fired heater, heat exchanger, pump and re-traying of the

fractionator.

A new unit will be installed for the reéovehy of naphtha from the

tailings. This unit wil] recover approximately 500 BPCD of raphtha.

The expanded facilities will have a total processing capacity of

94,000 BPSD of bitumen.

Upgrading details are shown in drawing numbers S5E-A-027 & 55F-A-536.

The delayed coker expansion will give the same synthetic crude yield

from tar sand as the present day operation.




NATURAL GAS
It is estimated that the average natural gas requirements will
increase from the preseni figure of approximately 75MMSCFD to

25 - 30 MMSCFD at the increased production rate.

COKE
The approximate quantity of coke consumed ih boilers in 1976,
a typical year, was 2200 tons per day. The average coke

- consumption by the boilers increases to 2400 tons per day
after the expansion because the existing coke-fired boilers
will be more fully utilized as a result of improved interaction

of production systems,

SULPHUR

The recovery efficiency of the sulphur plant will increase from the
present figure of 94% to 95% due to the addition of a third stage
reactor. This-is in compliance with the E.R.C.B. guidelines on

sulphur recovery efficiency for a favourable feed gas.

Sulphur balances for present and expanded cases are shown on Figures

2-1 and 2-2, (calendar day basis) and Figure 2-3 (stream day basis).

The Environmental Energy Diagram Orawing Number 55B-A-029 shows the
stream quantities on a caiendar day basis averaged over a f-year

period for the proposed expansion,

.,
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TABLE 2-1

RECOVERY EFFICIENCES -~ WT. %
{Based on Total Bitumen 3In PTace)

STEP RECOVERY % ' DESCRIPTION CUMULATIVE
1973 1982/87 RECOVERY ¥
: 1973 1982/87

MINI?IG 80 80 Plant Feed 80 80
PRIMARY &
FINAL EXTRAC- .

. TION 0 9z Crude Bitumen

UPGRADING 65~ 65.7  Synthetic Crude
(DELAYED COKING) 0il

TABLE 2~2

RECOVERY EFFICIENCIES -~ VOL. %
(Based on Total Bitumen in Place)

- CUMULATIVE
STEP RECOVERY % DESCRIPTION RECOVERY %
1973 1982/87. .. 1973 1982/87

MINING 80 80 ~* Plant Feed 80 80

PRIMARY & 90 92 Crude Bitumen - 72 73.6
FINAL EXTRACTION - e .

UPGRADING 78  77.2 Synthetic Crude  56(1) sg.g (2)
(DELAYED COKING) 011 |

(1) Gravity of Synthetic Crude 0i1 34° apI.
(2) Gravity of Synthetic Crude 031 33.1° API.

UTILITIES OPERATION

A 250,000 1bs/hr. gas fired steam generator will be installed to
satisfy the increased steam demand of the Extraction Plant. The
increased electrical power demand will be satisfied by expanding the

APL supply facilities to a total capacity nf 34 MY,

... 10/
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2.5 UTILITIES OPERATION (continued)

The water treatment facilities will be expanded to meet the

increased boiler feed water and utility water demands.

TABLE 2-3
STEAM, WATER and POWER

PRESENT FUTURE

- STEAM |
820 PSIG Steam Generating Capacity o :
. {¥LBS/HR) 2250 © 2500.
425 PSIG Stedm Generating Capacity
{MLBS/HR) ,

. ELECTRIC. POWER e

‘In House Generating Capacity (MW) 68 . 68
APL - Interruptible Supply Line Capacity . .
(MW) ' ‘ 17 20
APL - Firm Supply Line Capacity (MuW) 14

260 - 260

River Water Requirements (MMIG/yr.) . 5900 .

Before selection of a new gas fired'bofierlwas made, due consideration
was given to the installation of a new coke fired boiler. The current
~ Ticense Tlimits on emmissions of SO2 to thg atmosphere will not permit
continuous operation of a new boiler and the existing boilers on coke,
without the installation of s flue vas desulphurization unit, Three
desulphurization processes were studied, a 1ime slurry process, a
magnesium oxide slurry process and a sodium sulphite process. The most
economical solution (1ime slurry) creates a waste calcium sulphite
sludge and results in handling and disposal problems, e.g., the full
desulphurization process will produce about 1000 STPD of so]idsj
The wet 1ime slurry process reduces the temperature of the flue gases
to 200°F thereby reducing their 1ift, This reduced 1ift negates the

advantage received from the reduction of sulphur emissions.




-11-

The flue gas would have to be reheated with natural gas

in order to reestablish the 1ift required for adequate

dispersion.

The addition of a new gas fired boiler will maintain the emissions

beTow the license 1imit and close to the existing emissions level.

TABLE 2-4
ADDITIONAL BOILER COSTS

CAPITAL COST - OPERATING COST .
$MM As Spent $MM As_Spent Annually

Gés Fired Boiler Addition 9.7 . . 2.0

Coke Fired Boiler & ESP Addition 21.8

. ; . Coke Fired Boiier & ESP Addition with
. . Partial Desulphurization

Lime STurry 31.3 0.9
Magnesium Oxide Slurry 48.2 1.3
Sodium Sulphite : 44.3 0.9
Coke Fired Boiler & ESP Addition with
Full Desulphurization
Lime Slurry 58.2 6.6
Magnesium Oxide Slurry -113.8 9.7
Sodium Sulphite : 100,3 6.9

Consideration was given to the following methods of suppiying the

additional electrical power requirements;

- dinstallation of an additional turbine generator,

- modification of the exfsting turbine generators to hydrogen cooling.

The first alternative was rejected on the basis of excessive capital

cost and increased nigh pressure steam requirements well beyond the

capacity of the new boiler (the existing two generators require the

full output of all three of the existing boilers for maximum power

output). If sufficient high pressure steam capacity is added, the

resulting Tow pressure steam will exceed the requirements of the
-0 12/
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upgrading and extraction facilities and result in increased venting
from the low pressure system to the atmosphere.

The second alternative was rejected on the basis of potential operating
problems and reduced reliability. Another factor is that both these
alternatives still require the expansion of the APL system in order

t0 cope'with tbe power demand during outages of one or more of the

existing boilers.

OFFSITES/PIPELINE OPERATION

The cooling water system will requwre extensive mod1f1cat1ons to the

existing pumps in the river water pumnhouse
To satisfy the requirement of storing increased synthetic crude
production, an additional gas oil intermediate/product storage tank

of 85,00C barrels capacity will be installed.

Additional interconnecting facilities will be added to accomodate the

increase in overall production capac1ty throughout the plant.

Improvements and additions to the sewers, site and fire system will

also be necessary.

To meet the proposed increase in the production rate the following
modifications and additions to the existing products pipeline will be
required;

- installation of a new pumping station at Miie Post 90,

~ equipment and layout modifications to the Fort McMurray

(Mile Post 0) pumping station.

e 13/
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ENVIRONMENTAL
3.1 ATMOSPHERE

_dioxide from the sulphur plant incinerator stack.

" As was pointed out earlier, a performancé factor of 96$'wi11

The principal effects of the operation of the plant on the

atmosphere are associated with the discharge of sulphur dioxide i

and particulate matter from the power plant stack and sulphur

e o s

be'achieved“in the sulphur recovery plant with the fnstal]ation

of a third stage reactor, The proposed expansion will resylt in

increased sulphur dioxide emission rates of between 5 and 30

fong tons per calendar day.

The average sulphur content of the coke used for fuel in the power
Plant will be 6.1% and a 6 year average consumption of 2410 STPCD

of coke burned daily.

As the new boiler addition is gas fired, there will be minimal
increase in sulphur emissions from the power house stack on a
calendar day basis. Peak levels of sulphur dioxide emissions will

not increase.

Levels of sulphur dioxide and hydrogen sulphide measured at the
continuous monitoring stations will not exceed the levels presently

experienced.

.. 14/




G.C.0.S. is proceeding with substantial capital investment to meet
‘the Provincial requirements of 0.2 poﬂnds per 1000 pounds of flue
gas for particulate emissions.

bl

WATER
The only increase in hot water flow to the Athabasca River will
result from the 1nsta1]af1on of a once through coo]1ng water

system-for “the expanded upgrading fac1]1t1es

LAND

 ,The Tand rec]amat1on plan for the proposed expansion w1]1 be

essentially the same as the plan current1y being followed with some
updating to provide for the faster mining rate. A formulated ]ong
term reclamation plan for the lease area was submitted to the

Development and Reclamation Committee on April 14, 1978.

'The'coke and sulphur stockpiled for both the expansion case and the
existfng operation will be disbosed of by burial prior to Tease end
if disposal by sales is not possible. This procédure will be re-
submitted for Development and Reclamation Approval based on the draft

conditions issued.
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4. OPERATING SUMARY

The following summary table shows the synthetic crude
production, average tar sand mined and other pertinent
. data for the present and expanded facilities,
TABLE 4-1
SUMMARY

FUTURE FUTURE
NO EXPANSION EXPANSION

Overburden Removed (MMTPY)

(Average 1982-1987) 20.6 28.2
Tar Sand Mined (MMTPY)
(Average 1982-1987) _ 36.1 45.0
Synthetic Crude (MBPCD)
(Average 1982-1987) 44.8 57.1

~ Gas Consumed (MMSCFD) - 15 " 25-30
Electric Power Purchased (MW) |
(Average 1982-1987) 5.8 9.2
Coke Stockpile (MMST) 1987 . 2.36 2.73
Sulphur Stockpile (MMLT) 1987 1.25. 1.70

Water TakenFrom River (MMIG/YR.) 5,600 7,400

Water Returned to River (MMIG/YR.) :
(at 10°C above normal river temp.) 3,100 3,700
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- suBJCCT:

W. L. Cary

INTCR-OFFICE CORRIGPPONDENCE SHLET

GREAT CANADIAN OIL SANDS LIMITED

FRCB APPLICATION FOR THE PROPOSED EXPANSION oare:  November 22, 1978

OrFICE: Env1ronmenta] Affairs

c.c.: W. L. 011ver Q(///
H. Kaethler {Proj. &Tice)

M. A. Supple”

‘Th1s is in answer to your inquiry received November 17, }978, regarding

assistance in supplying information to the ERCB for the proposed expan51on.
Our answers to Question 6 and 7 are given below. The answer to Quest1on
9. 9s being assembled now and should he ready by November 27, us,.

'j}'the new DOE ca1culat10n method

QUESTION 6

COKE MANDLING AND STORAGE

.__Present fase

The coke produced in the batch delayed coker facilities is cut out of
ihe cokers by means of hich pressure water jets and falls into a pit

in the form of lumps of varying size.  The coke is then moved %o a
short term stockpile u51ng frountend Toaders complete with enclosed cabs
supplied with filtered air. Approx1mate]J four-7iTths of the coke is
drrawn off the bottom of the SLOCLPT]Q via ron»eyor as fuel fTor the
povierhouse. Per1od1ca11y the remaining cuke is moved to a more per-

" manent stockpile to the north of the plant using earth movers from

the Overburden Operations.

Dusting of this type of coke is only a problem when it is being

noved, Precautions are taken using ventilated cabs and face masks
to protect the personnel at these times.

Expansion Case

The coke handling and storage will be handled in the same manner,with-
the expandec facilities. Approximately one-fifth (627TPCD_out of -
3093 TPCD) of the coke will be permanently stockpiled. (see dwgs.

55E-A-027 and 55E-A-536).

In the Tong term if the coke remains unsold it is planned to move the _
stockpiled coke to the bottom of the mine pit at elevation approximately .
900 a.s.1. Thers it will be covered in 1mperv1ous overburaen members

to a depth of 150 to 200 feet.
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. -+ CANADIAN OjIL SANDS LIMITED

QUESTION 7 )
SULPHUR MANDLING AND STORAGE

Present Case

At the present time 40% of produced sulphur is sold in ithe 1iquid

form and shipped out by tanker truck. Prospects of incressed sales

are favourable. Any unsold sulphur is pourad in black form in .the
- storage area to the north and east of the plant site.

Drainage water off the sulphur piles is collected in a ditch along

... the river edge and pumped into the waste water pond periodically. for
; - discharge through the controlled outfall facilities.

Expansion Case -

No change is ant1c1pated in the above handling and storage for su]phur
under the expans1on case, .

In the Jonger term unsold sulphur will be broken up and disposed of
at the bottom of the mine pit at elevation approximately 900 a.s.1.
There it will be covered in impervious overburden members to a

depth of 150 to 200 feet.

W. L. Cary
Manager, Envitonmental Affairs

-1
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N sussect Ac_ R.C.B. APPLICATION - SUPPLEHENTARY INFORMATION oare. November 24, 1978 - |
B f’,“"“‘ M. A. Supple | office  G.C.0.5. Project Office

w L mwer o Fite: 111

Al

I, R . T T

Fuxther to the deficiency letter from the Energy Resources Conservation
' Board dated 20 September 1978, we can supply the fo110u1ng additicnal
dat?. The clause numbers correlate with the numbers in the E.R.C. B.
Tetter.

2. This fannot be answered at the present, as further stud1es
i are be1ng completed.

.,'..uz...u.__r....s.u e

e EEes mes Items 2 3 5(a) and 5(b) are adecuataly covered 'by the November ji .

: revision of the E.R.C.B. epplication.

wa OF ‘the ®in 4F3¥R§v152dfbe ances! are sTanc1oSed a8 fokldws: | SR e S
Lo wooind 3n TEEBEACH1S reviston 3 FueheBsiiaca™ .- TR |- I

o PR fAeT. 55D-A-3119 revision 5, Steam Balance. ) '
: 2 55B~A—3207 revision T, Water Ba?ance

N add1t1o?f;f§ overall block ‘1ow d1aaram 55E-A- 0“7 has be°n -
el Tnpdated to it 1&gl _natural -gas consumpL1on 1n the process i Coe e
Tt units.  Revision 4 s enclosed. . . . : )
. T Tlanuger, Iovd ihongeniz? ATFAITS e I- B
= 5(c) The d1rfererce in cost._is.equivalént tc.the fue? gas cost’ ; .
_ (cost of coke is nei1g1b1e), i.e., $2. 35/MMBLu (projected. ﬁor : -
S ”‘f»~1¢s;]9821 For the expansicn case consadered th1$ is equ1va1ent Lo o
l“:'“approx1mate1y $3MM in; 1982 - S : e ik

‘ N R

. .- Lp—

pfﬁfThls has been covered by W-! L Cary in. h]sLletter to M. A. Cupp1e~gfﬁij, _
© dated 22 November 1978, a copy of‘uh1ch is enc1osed S R

BT 8(a) A detailed analysis of upgreding the sulphur recovery facilities
o ST to an eff1c1ency of 959% has not been attempted. The facilities
incTuded in the expznsion are aimed at satisfying the current
clear air Ticense requirements for SO, .limitations (equivalent
L . to & recovery efficiency of 95%). Hofiever, "curve costs" for
wROL D aTaer ot a tail gas clean up unit to match the sulphur recover unit- ..
© o 7 capaéity are $9 MM installed cap1ta1 cost and $1I4 per yeap. s -l
operating costs. ' S
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W. L. Oliver -2  tovember 24, 1978

. 8{b). Such a reductmn in SOp em1sswn 'Ievels is we]'l beyond the scope
. considered in the operational study. - This is equivalent to an emission
el of 37 long tons _per calendar day for the revised expansion
case and will require -tail gas removal facilities for the ex1st1ng
powerhouse stack and the su’iphur recovery plant. :

et Q. . The. S0z d1spersmn caTcu]atwns are be1 ng como]eted by K. Rashid.
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INYERDOFFICE CORRESFONDENCE SHEET

SREAT CANADIAN OIL. SANDS LIMITED

D3 SPERSTON OF S0» oarm.  Kevember 29, 1978
:‘ﬂoy Wood ermex  ERVironmental Affajrs
i ' c.c.: K. Rashid
H. Suppie ) W, L. Cary
. H. L. Ohver

Lalculztions of maximm ground Jevel $07 ware performed using the
Alberta Environment pragrams Qtac#s and “Flares*,

The progeams wore rup in an Fast Sﬂuthas; uirecticn hieaded yﬂ‘iiai‘dS

- QUr FIKA monitor. Thie dirsction was chosen because FIHA gives the

greatest TreguUeEncy of _dewut.on,,, it lias in the prevailing wind
directicn and it hae the mOSt significant topographical fezture,
These conditions correspond to Albsrta Environzant yecom mrendetions,
The concentretions were caiculatoed at 2 tree top helth. of & retres,

»

I helieve from earlier funs that sisilar results would be obtained
with other diractions and tres top heights.

The resulis &re printed out with maximm concentrations with the

corresponding distance and wind spsed. The program 1o caleuiates

stack height required to gt balow 0.2 pp.  The computer also

prints out the resultc for flat fsrrain,

RFSIJLTS -
CALENDAR DAY

s Ezpansion . Expansion
Froduction Rate 45,000 61,600
Incinerator $02 19.6 LTSOy 31.4 L1302
Ferarhouse 02 186 L“‘»UZ o "266.0 LTS 502
Fax. 6LC (with elevations)0.288 st 3500 2nd 7.5a/s  0.336 at 3509 R and 3z/¢
Stack height reauired KIA 165 =

Fiat terrain rex g 0.78% at 3630w and 2.8¢/s 0.221 at 3630 &nd 11.5q/5
Stack height required K/A NEm
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* "GREAT CANADIAN QIL SANDS LIMITED

- :
STREAH BAY
Yo Expeasion Expansion
Production Rate 53,000 71,800 =
~ Incinerator s 23.5 LTS02 - 37 LTS02
Paverhouse 502 ‘ 283 17502 - 302 L7802
Fax GiLC : 0.319 3t 3500 and 0.354 at 3500 and 10 /s
Q mfs B
Stack Eeight required ,
- {with =levation) REYS - . 161 m
S Flat Terrain i ' ' . .
Hax 6LG _ 0.21 at 3632 and Tim/s 0.233 at 3530y 2nd 1zajs B
Stack height required 112 » 120 m '

¥ In this case Mat.Gas Tired boiter 2esuted not aperating.

Leleuletion of GLE due {6 Flare

Only 1 wun of the Flare program was run taking the expansfon streap
day case. The results were:
#ax GLC = 0.023 at 3309 m and 4.5 /s

F;&m'thié vestTt I expect that interaction with the F3in plymes will -
et be Insidnificant at the conditions for maxirum ground levels wiifch
SRR require wind speads of 9 - 2 w/s.

Discussion of Proqras Limitations

. The progras stacks tskes a nedr Worst case for the disnarsion caleviations.
The spread (sigea) values are the sams as for Kevtral Stability but the
diffusicn ¢ taken in a Timited wmixing case under d capping inversion. ';if
There 15 no estimate of frequency or gurgison of events cuch a5 these |
and only the peak concentration with corresponding distance and wind

spred is printed.

/3 ‘.
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In addition & situation 13te GCOS with uneven terrain is taken as if
the stack were on a flat 2lzin with the plume rneeting a hill downstreanm,
This treztmant gives values up to twice the peak values predicted for fiat

‘terrain

Hawever GCGS $s situated in the Athabasca YelTey and the valley effect
and wind shear with altftude have been showm to give hetter disparsion
than predicted by the abgve ‘?ﬁthccs {see r"—fef‘ence 1.2 and 3).

_ The frequsincy of a capp'a’nq "mversion s belfeved to be Tow §n sunmer -
and very Tew in winter. pring and 217 give the hi ghest frequaney, but
when coadinsd with the cc-ﬁmz vant high wind speed reguired. it {s not
surprising that our exparience of ground 1evel concentrations over

0 2 ppm is Tess then 1% of the time,

The program calcuistes the .nack height required to achieve 0.7 fpen
under the speeifisd dispersian conditions but it is strongly recemmended
that 2 site specific madel &a ﬁyVE}O pad befors cnglnCﬂrinq cossitment to N

any nexw stsck hefght,

References

T &St udy of the Disparsion Cberatnmstics of the GLOS Pluze
P. R. Showson et a1 - Harch 1978 - Syncrude Publication

2. A predictive study of tha disparsion of enissions from the
Syncrude Hildred Lake PMant, HeP Ccrf:tfany - Synzrude Publication

3. The behaviour of buoyent plumes from an ofl sands refinery complex. .
Whaley and Les -~ Cangdizn Cozbustion Research Labaratory - 1977, :

l:e,} 47‘;:-&,{ N
Roy Yood ‘
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GREAT CANADIAN OIL SANDS LIMITED 2900 ALBERTA TELEPHONE TOWER, EDMONTON, ALBERTA 157 1x2 ‘

November 30, 1978

= Mr. Norman Strom o . i . \ . . ,
' Manager, 0il Sands Departuent: : ‘ ' ' X
Energy Resources Conservation Board : . o
603 ~ Sixth Avenue S.W, o ¥
Calgary, Alberta : - : .
T2P 0T4 ; Y

Dear Mr. Strom:

 RE: Proposed GCOS Expansicn Application 780318

Further t» the ERCRB--DOE meeting on November 27, 1978 and the letter

dated September 40, 1978 from the ERCB outlining deficiencies in cur

May 1978 ERCB Appli:ation 780318, we can offer the following information.
The clause numbers Y“elow relate to the clause numbers in your deficiency
letter. We attach -ur intercffice memos, W.L. Cary to M.A. Supple dated
November 22, 1978 and M.A. Supple to W.I. Oliver dated November 24, 1978
. dealing with the deficiency letter clauses.

1) Delayed coking has been selected as the preocess scheme for ) )
: expansion. Wa are continuing a Iimited study on a hydro- e
visbreaking alternative but do not expect the results for Lo
several months and &ive this alternative a low probability ' 9“‘
of success. '

2) A revised overall energy balance was enclosed with the
November 1978 issue of the application and was accepted as
adequate during this week's meeting.

3) Sulphur balances showing calendar day conditions and maximum .
Stream day conditions were enclosed with the November 1978 -
issue of the application and were accepted as adequate during B
this week's meeting. -

e /2

A SUbSICILRY OF ?’\:Hlm SUN o1l company
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¥

Mr. Norman Strom -2 - 'vaember 30,

4} Ten copies of the following revised drawings were handed over
at the meeting on November 27, 1978:

55B-A-518, Revision 3, Fuel Balance
55D-A-3119, Revision 4, Steam Balance
55B-A-3207, Revision 1, Water Balance
55E~A-027, Revision 4, Block Flow Diagram

These were also accepted as adeauate during the meating.

5(a) Installation of a flue gas desulphurization unit on a coke
' fired boiler is feasible. However, the capital and annual
‘operating costs of such a upit are prohibitive and significa-tly
impact the viability of the expansion project. The $25MM{ cost
difference quoted in the May 1978 Application did mot include
flue gas desulphurization. It included only boiler, particulate
removal and auxiliary facilities.

Tzble 2-4 in the November revision of the ERCB Application
shows the capital and operating costs associated with
differe:t degrees and schemes of boiler flue gas treatment.
The capital costs shown arz stand-alone numbers. TFor
example, a ccke fired boiler with ESP addition and partial
desulphurization based on a lime slurry process we estimate
would cost $31.3 milliion. Partial Jesulphurizarion in this
context means thet only the new added boiler would have flue
gas treatment.

Full desulphurization with lime slurry would cost $58.2 million
including boiler and ESP. '

We wish to point out thai the capical- and operating costs were
estimated based on a conceptual study only and hence the costs
do not include for specific site condirion: that would exist
at our plaat. When actual site conditions are considered, we
would expect the capital costs to be 10 -~ 5307 higher.

The difference in fuel cost is equivalent to the cost of gas
because the cost of coke is negligible in comparison (i.e.
coke handling cost only). At a gds cost of $2.35/MMBtu,
projected for 1982, the total cost difference per year is

T $2.9MM.

Present Case

The coke produced in the batch delayrd coker facilities is cut
out of the cokers by means of high pressure water jets and falls
into 2 pit in the form ¢f lumps of varying size. The coke is
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Mr. Norman Strom - 3 - November 30, 1978

then moved to a short term stockpile using front end loaders
complete with enclosed cabs supplied with filtered air.
Approximately four-fifths of tho coke is drawn off the bottom
of the stockpile via conveyor as fuel for the powerhouse.
Periodically, the remaining coke is moved to a more permanent
stockpile to the north of the plant using earth movers from
the Ovarburden Operations.

Drainage water off the coke piles is collected and directed to
the waste water pond via the flare pond. From the waste water
- pond, the water is discharged through controlied outfall

facilities.

Dusting of this type of coke is only a problem when it is being
mpved, Precautions are taken using ventilated cabs and face
masks to protect the personnel at these times.

Expansion Case

The coke handling and storage will be handled in the sams manner
with the expanded facilities. Approximately one-fifth of the
coke will be permanently stockpiled.

In the long term, if the coke remains unsoid, it is planned to
move the stockpiled coke to the botrom of the mine pit at
elevation approximately 900 feet a.s.l. There it will be covered
in impervious overburden members to a depth of 150 to 200 feet.

Present Case

At the present time, 40% of produced sulphur is sold in the liquid
form and shipped out by tanker truck. Prospects of increased
sales are favourable. Any unscld sulphur is poured in block

form in the storage area to the north and east of the plant site.

Drainage water off the sulphur piles is collected in a ditch
along the river edge and pumped into the waste water pond
periodically for discharge through the controlled outfall
fapilitias.

Expansion Casge

o change is anticipated in the above handling and storage for
sulphur under the expansion case.

In the long term, unsold sulphur will be brecken up and disposed
of at the vottom of the mine pit at elevation approximately 900
feet a.s.l. There it will be covered in impervious overburden

members to a depth of 150 to 200 feet.
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Mr. Norman Strom -4 - November 30, 1978

8(a) A detailed analysis of upgrading the sulphur recovery facilities

to an efficiency of 997 has not been attempted. The facilities
included in the expansion are aimed at satisfying the current
clean air license requirements for SO0, limitations (equivalent
to a recovery efficiency of 96%). However, "curve costs" for
a tail gas clean up unit to match the sulphur recevery unit
capacity are $9MM installed capital cost and $1MM per vear
cperating costs.

‘_,8(b) Reduction of sulphur dioxide emission levels, for the overall

plant, to M.5 long tons per 1000 barrels of bitumen cam be
achieved b the following alternative procedures.

- Burn natural gis in the boiler plant. This will require
boiler modifications and will result in an additional gas
consumption of 70 MMSCF per calendar day. .This will be
equivalent to $53MM per year additional operating costs.

- Coke desulphurization. This cannot be achieved economically
with currently available technology.

~ QCoke gasification. A battery limits plant (Koppers-Tozek)
including sulphur removal facilities will cost about $170MM
installed. Due te the low heating value of the resulting
flue gas, extensive heater, boiler and gas distribution
modifications will be required. The above mentioneéd costs
will result in a non-viable plant.

— TFlue Gas desulphu.ization. A battery limits plant (lime
slurry) will cost about $38MM installed and will result
in additional operating costs of about $7.2MM per year.
The operating costs include an increased gas consumption
of 1.2 MMSCF per calendar day or 1.6 MMSCF per streza
day due to reheating requirements. The above mentioned
costs will result in a noa-viable plant.

Please note that all these costs are based on conceptual studies
and do not include for specific site conditions that would
substantially increase costs (10 ~ 50%).

We have attached an interoffice memo, Roy Wood to M. Supple dated
November 29, 1978 which discusses in detail the SO, dispersion
calculations for the plant. We wish to emphasize %hat alchough
the computer model indicates that peak stream day productions will
result in 0.354 maximum GLC where 0.2 is permitted, the frequency
of simultaneous occurence of both temperature inversion and peak
production is low. Also, the compuier model is generalized and

ceee /5
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Mr, Norman Stronm

possible time.

‘. MAS/jb. -
'1Attach,

W. Cary
H.¥. Lewis

does not accurately represent the plant.
in the development of a computer model more reflective of actual
topographicai conditions.
in about six montks.

‘cc: W.L. Oliver -

-5 -

November 30, 1978

We are well underway

The model is expected to be completed

We trust the above has amswered all of the points in your letter of
September 20, 1978 as well as the items brought up in the meeting of
November 27, 1978, and ask that you schedule the hearings at the earliest

Yours very _truly,

| A ) | (7 ,
f }}Q?ﬁk;—i?z’# [L-.- |

Chief Proces ; Engineer
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00000076
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|~ PARAMETERS-FOR —STACK ~NUMBER—1

DATE

DEC 11 1978 -

STACK HEIGHT - 1067 M
————— S FACH D [AMET E 13883 H -
Lt GAS EXIT SPEED - 28« M/5
GAS TEMPERATURE - 593. ¢
~——EMISSTUN-RATE-~-03 164000——M¢“3/5_ﬁ7 REFERENCE—TEMPERATURE—AND—iDIrﬁZS KP»
REFERENCE TEMPERATURE - 21.1 C
STACK DISTANCE - O+ M FROM ORIGIN

Y

T P RRAMETERSTFORSTACKNUMRBER —2

STACK HEIGHT - 106.7 M
STRCXOTAMETER = TeTIITM™
{ GAS EXIT SPEED ~ . 3l. M/S
GAS TEMPERATURE - 260. C
’ e TS S LOM-RAT £ =15 330000 —Moo /S AT~ REFEﬂCNCE'TEMPERﬂYURE”ANO'IO[:B?G KPA

REFFRENCE TEMPERATURE -~ 21«1 C

STACK DISTANCE - 46e M FROM ORIGIN

“AMDTENT TFMPERATURE = L R A e e

— B FRUSTON W ETHEN A MIXENG—EAY ER-BENEXATHAN—ELEVAT
INVERSTION BASE AT LEVEL OF HIGHEST SLUME OR .1

S TEN=METAF WINDSPREDS OETHEEN LoD AND 2060 H/S5-iN-UNGREMENT S -OF - 0e8 H/S ARG EXAMINED—
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LU ANV EA DTN

Y& -
G0s Me-HHICHEVER IS LARGER

.———“*~D!SVANCEﬁFROM—BRiGlN—"-*—-———EbEVAT}GN—ﬂB VE—ORHAN

[T I R e T

IN METRES ‘ . IN METRES
500. ' 1 U P
1000. O
1500. Oe
2000 0
2500. O«
3000. ) 364
e o e e 3500 - e e e v e e et amene < £3 D g Ao o bt —m
4000, TS5
4500. 680
5000. . g2
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6000. Bbhe
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'7T000. . 92
~ ) 7500 96
8G00. eS8
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10000+ ha - 107. e r—
T OFTREE-CARDPY = M
DISTANCE TO TREE CANOPY - 2000. M FRODM DRIGIN
QVERALL MAXTMUM TREETOP CDONCENTRATION ~ 0354 PPM AS A 0450 HOUR AVERAGE . ’ ‘
DISTANCE OF OCCURRENCE - 3500. H . -
CRIYICALTEN"METRE"RINDSPEED tUs0—M7S :
THAXTMUM T PERMISSIRLE "CONCERTRATION™="03200 PPMTAS A 0350 HOURAVERAGE
AT EFFECTIVESTACK CORTRIDUTIORN TU OVERALLT
NUMBER HE [GHT —M-» MAXTMUM -PPM-
1 96 05040
.2 150, . D 3L4
" oetes TALLER STACK-S5- NECESSARY tooes
' STACK REQUIRED STACK EFFECTIVE STACK . CONTRILUTIUN TD DVERALL .
NUMBER HE IGHT -M- HE IGHT -M~ MAKIMUM ~PpPM-
1 i6bTe2 laG,. 0.023
2' 167.2 220. 0177
DISTANCE TN MaXIMUM - 50N0« M f
CRITICAL TEN~METRE WINDSPEED - 75 MW/S -
\ . .
- -
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~ATHBERTA DEPARTMENIOF~ THE™ ENVIRONMENTF PRESCRIBED METHOD FOR™STACK OESICN """ — = == o= e —

-
’

RUN N0 5 NOV 28778 EXPANSTON TTOUU BPSU FINA ELCEV 00BLU0TO

¢

T PARRANMCTERS FORSTACK ™ NUMBER™1

STACK HEIGHT 106,7 M

T T T T STACK DIRNETER | L A7
GAS EXIT SPEED 2B M/S
GAS TEMPERATURE - 593. C

TEMISSTIONT RnTE“'“D.164000“M#*S/S‘AT‘RE?ERENCE‘TEMPERATURE“AND"IGI-BZS KPA—
REFERENCE TEMPERATURE - 2l.1 C

STACK DISTANCE - 0. M FROM ORIGEIN

TPRARAMETERS "FORTSTACK "NUMBERT2

STACK HEIGHT 1067 M

STACK DTANETER
GAS EXIT SPEED 3l. M/5
GAS TEMPERATURE 260. C

SeT9T—H

EMISSTION- RnTE““t‘ﬁ30000“’H**BIS“ﬂT“RFFER?NCE“1EHPERATURE“ﬁND 101325-KPA
REFERFNCE TEMPERATURE - 211 (C .
STACK DISTANCE - 46e M FROM ORIGIN

AMBIENT-TEHPERATURE~~——-10e~-C

——B+FFUS+UN—N+FH+N-A—H+X{NG—tﬂYER—BEHEA*H—ﬁN—EbEV*¥E9~{ﬂ?ERS}GN
INVERSIOMN BASE AT LEVEL OF HIGHEST PLUME OR 100s My WHICHEVER IS LARGER

--TEN=METRE -WINDSPEEDS BETWEEN - -1.0 AND 20.0-M/S--IM-INCREMENTS-OF —0.5-M/§ ARE—EXAMINED?ﬁ

1 '
+

—FLATF+—ROUGH-T-ERRA [N -
~5EARCH IS PERFORMED USING EQUAL LOGARITHMIC- INCREMENTS OF DISTANCE-

HEIGHT OF TREE LANDPY - Se H'
DISTANCE TO THEE CANIPY - 2000« M FROM ORIGIN

OQVERALL MAXIMUM TREETOP CONCENTRATION - D.233 PPM AS A 0.50 HOUR AVERAGE
- - “DISTANCE OF OCCURRENCE = - 36314 v Mo oo oo Lo
CRITICAL TEN-HETRE WINDSPGED = 12,0 M/S

MAXTMUM PERMISSIDLE CUNCERTRATION - 04200 PPM AS A 0450 HOUR- AVERAGE

STACK EFFECT!VE STACK CONTRIBUTIGN TD UV[RALL
NUMBER HE IGHT -M~ MAXTMUM -PPM-

125, 0.029
165 0.204
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T 12123 &5TH STREET, EDUDNTON, ALBERTA  T5J 3n3 1503) 225-7aad TELEX: @

Jaznuary 22, 1979

Mr. A.P. Scott SUBM',SS"‘%NSR(_)E 318
p'o! panads Resources fnc. APPLICATION Ho.

707 - 7th Avenue, S.W. — JAN 26 1979
Calaary, Alta. 2P 2H7 . ] DATE

v e ———

.“Dear Mr. Scott;

We arckno'wle:-dge receipt of your letter of intervention da:ted
danuary 15th, 1979.

If you wish any further information please contact the
writer. We trust this s satisfactory.

Yours very truly,

| \j : Qﬂ/.‘:—?‘l@t’awm'\“

l_/J,,\__'w.l.. Oliver, Vice-president
b'/ Corporate Affairs

- CHLO/tt

| A sumSIARY OF St COMEANTY, INC,
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2T #ITH STIEET, EDMONTON, ALSFATA T5) aM§ (203) a2%-Ta4al YELEX: Q37-163

GREAY CANADIAH OIL SAKDS LIEITED

January 22, 1979

ir. Jean Poulin _ SUBMISSION RE
sox 163 | APPLICATION No._ ¢ 80318
Edmonton, Alta. :
750 2NS - ]
_ DATE. JAN 2 6 197g

Dear Mr. Poulin;
Fe acknow]edge receipt o7 your leiter of intervention dated
" Jznuary 16, 1979.  Following your telephone regquest we forwarded
to you on January 18, 1979 copies of the November 8, 1979 Application
and Nevember 30 letter to the ERCB compiete with drawings.

If you wish any further information please contact the writier.

He trust this is satisfactory.

Yours wvery truly,

. : \_:)' \ﬁilﬂuer}uL?4/14£«~——’ .

;ﬁ:n‘ W.L. Oiiver, Vice-president

et

{ Corporate Affairs

WLO/tE

A SOESIDIAAY OF 5184 COWPANY, N,




GREAT CAHADIAN OIL SANDS LIITED

January 23, 1979 -

Mr. W.E. Mason

Chairman, Board of Administrators - SUBMISSION RE
New Town of Fort MclMurray _
Fort Feturray. Alboris APPLICATION No? B8 0818

DATE___JAN 2 F 1979

Gentlemen:

Ye received three copies of your istter dated Januvary 17,
1979, addressed to the fnergy Resources Cemservation Board and the
accompanying brief. We Jook forwsrd to your presence at the hearing
on Jdenuary 30th, 1870.

Confirming the information I gave %o Messrs. Bruce Otterdahl,
Peter Van Belle and Gerry Beussieres during our discussicns we are
hopetul that construction can stert on the alterations to our plant
in mid-1979 and that the alterations will Be substantially complete
in early 1981. We expect the construction force to peak in late 1980
&t possibly up to 750 people. We are buiiding new camp Tacilities
end expact the entire construction force to be domiciled in the camp.
We think that relatively few peopie from this construction Force will
choose to live in Fort McMurray for the relatively short time they
are gt GCOS.

We expect to hire 175 new permanent employees to siaff our
plant subsequent to the completion of our azltferations. Ye pian on
hiring the Tirst 25 people during the last guarter of 1972 and 25 per
guarter after that, until we attzin 175. e pian to houss all of
these employees in facilities provided by ~thabasca Realty. The
attached letter forwarded to me by Mr. Johm Marsh, President of
Aibabasca Realty, addresses some of the concerns You voiced in your
brief regarding housing units recuired as z result of our proposed
alteration and how we pian to supply these units. :

GCOS is concerned about your municipality's fiscal .position
and supports an equitable sharing with the New Town of Fort Mclurray
o+ the taxes paid by GCOS to the Improvement District. We would be

pleased to meet with you and explore ways in which this could be done.

A SUBSIDIARY OF SLM COMPANY, 1WT,

S & Cowray
Pres ey

1023 ¥ITH STEEET, EDMONTON, ALBEHTA TSJ 249 [303) 4763440 TELEX: 037-2360




6COS has irequently revitwed the possibility of establishing
offices for some of their personnel in Fori McMurray and in fact the
employzes of Athabasca Realty work out of offices Tocated in Fort

McMurray. This matter will continue to be reviewad as opportunities
present themselves.

We would be pleased to discuss the proposed alterations of our
plant znd the possible impact on Fort HcMurray further at your convenience.

Yours very truly,

W.L. Cliver, Vice-president
 Corporate Affairs

WLO/tt
c.c. MK.E. Mason, 3 copies o
B. Stadnyk, ERCB, 70 copies




January 23, 1979

5 4 COaTaN

LINITED 10723 S5TH STREET. EDUDNTON. ATWEATA TSJ 36 {203) 4252422 TELEX: 037.71

The Fort HacKay Community Committee

SUBMISSION RE

c/o Mr. Gary Shaniz APPLICATION No.? 8.93 Ig

K Suad

9401A . Franklin Avenue

Fort McMurray, Alberta ) DATE_ JAN 2571979

Gentlemen:

are so doing.

Environment2l Points:

b

GCOS assures that the pro
not Tead to detrimental effec

_ We received three copies of the Interventions
" Fort MacXay Community Commitiee dated January 19, i279. On January

. - - 22, 1979 Mr. Blair Stadnyk of the Energy Resources Censervation Board
ey ' advised me to address our reply in care of Mr. Gary Shantz and we

In the short time available between Janua
24th we are unable io0 address all of the points raised in your brief
but will address the four points listed on page 4 and hopefully many
o+ the quesiions posed throughout the remainder of the text.

posed alteratin to the GCOS operation will
{s upon the natural environment.

The stream day S02 emissions will not be increased and will continue

to be well within the limits of the GCOS Clean Air License.

s N

/1 unit is operable.

[ . The lavel of emissions et in the regulations and in the GCOS Clean

The Treguency of upset conditions has been reduced durina the past
o years by tighter operating controls and additions of environmental
" equipment such as the construction of a second back-up sulphur recovery
~ plant compieted in 1978 &t a cost of approximately 57 willion.
believe upset conditions will be lower now that the back-up sulphur

/.- Air License are well below the level at which there are negative

ES cumylative effects upon individuals and the GCOS emissions are well

beTow these Timits.

particuiate matter settling in Fort Mchurray.

The studies that GLOS is aware of indicate there is no oroblem with
During 1579 GCOS will
be completing installation of Electrostatic Precipitators at a cost

filed by the

ry 22nd and Januvarv

We

oY approximately $25 million which will reduce the particulate emissions
to below the levels established by the new Clean Air License.

A SUSSIDIARY OF SUM COMPANY, INC,

ceon2
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Einissions from the GCOS piant are not having any negative effect uoon
wildlife or fish. -

The water taken from the Athabasca River is high in sediment and
naturally occuring materizls leached out oF the tar sand on its banks.
GCOS settles the sedimenis, uses the water for coeling and returns the
water to the river. Any water used in the process is not returned to
the river.

The volume and amounts o7 water, chemicals, ete. returned to the River
aré reported monthly to the Depariment 07 Environment and are within
the Timits set by the GCOS Clean Water License. A1) siudies done io
date indicate that there are no adverse chemical and biotogical effects
on the biota of the Athadasca River beyond the immediate vicinity of
the plant. . , : .

We understand that the reason the Athabasca River water is not used for
drinking water at Fort FacKay is because of the high coliform Tevels
caused by upstream pollution from comunities such as Hinton and Fort
McMurray. It is for that reason Fort McMurray, GCOS ang Syncrude
filter and chlorine treat the water to be used for drinking.

Social and Economic Point-

There will be 600 to 750 jobs created during the c~nstruction period of
the alterations between mid-1979 and early 1981. Most of these people
will be hired by the coniractors and will be provided accommodations in
the camp.

After the alterations are compiete GCOS will require approximately 175
new people to run tha operation. We will commence hiring epproximetaly
25 people per quarier commencing the last quarter of 1970,

Speaking to point (b) on page 4 of your brief, a formal program of
training recruiiment and employment for the native people of Alberta

has been in nlace since 1971. Last year the program was temporarily
suspended wk . n the Union objected in November, 1977 to GCOS placing
native people in positions without Tirst posting these positions for
Union members. We have Soen discussing this in detai] with the Union

and expect the matter to Sa resolved in the near future so that the
program can be reactivated. As in the past this program will be offered
to the residents of Fort mzcKay. In the past this program has been quite
successtul with a total of 205 Mative People having been employed by GCOS.
Of this number: '

44 are still employed averaging 56 months of service.
43 had 18 months or more of service.
23 had 12 to 17 monihs of service,
29 had 6 to 11 months of sarvice.
9 had 3 to 6 months of service,
57 had 3 months or less of service,




-

The above figures do not include the native pPrug
contractors, We estimate that 35 to 40 people 7
been employed by GCOS or its coniractor.

le empioyed by our
rom Fort MacKay have

Addressing point (c) on page 4 of the brief, GLOS intends to co-operate
and cormunicate with the Fort MacKay Community Committee regarding all
matters of mutual concern and has established initial contact with the
Conmitiee through the offices of the Commissioner of the Northeast Alberta
Region. Contrary to sevaral references in your brief, GCOS has not
ignored the community of Fort MzcKay but hes had meny contacts wit
various people at different times. However, in the past GCOS has been.
unable to establish a contact in the cemunity with whom our people can
maintain easy and regular access. For many years we attempted to keep
1n touch through Native Outreach and vis‘is io the community by GCOS

© personnel. :

Addressing (d) on page £, GCOS is willing to provide at its expense.
transportation for its employees and for the emplovees of contraciors
. working for GCOS who reside in Fort MacKay if there are sufficient numbers
- of employees. From 1967 until 1976 GCOS did provide free transportation
to and from Fort MacKay. However the number of GCOS employees living in
Fort MzcKay decreased drastically in 1976 as they apparently sought
-employment elsewhere, and only one emplovee was Jeft.

We trust this addresses some of the issues raised in your brief.
We would be pleased to discuss the propesed alterations of our plant
Turiher at your convenience.

“

Yours very truly,

W.L..0liver, Vice-pre:ident
Corporate Affairs

WL0/tt

c.cC. Shantz, 3 copies
B. Stadryk, ERCB, 10 copies
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~ Energy Resources Conservation Bear
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Energy Resonsrces Conservation

Pége 2

370
» <25
e 2.2
a0 0 coap
cd: <20
Cr 150
Co < 40
Pb~ <20
Ug - 0.97-
(3) %o infringzments of the guidsline of lo UOO Som, for our
sulphur plant incinerztor stack, have b=en E\a°r1enced
(8) The coke bu -n in Lhe ccTcuIati ons results supp}Ted‘tc CéE
in cur Hovenber 30 1578 ]ezt= item S s 2706 t/d. .
To. guestions of F*. hacm:y Repres entative (#4r Boucher)
(1) Analysis of GCOS Mastswater
Averages Tor 200 semples in 1978 -
-Total Suspended Selids 22.7 mg/1
0i1 and Grease 5.3 mg/1
Thrzshoid Odor Mo. 23 ma/l
Chemical Cxygen Demand 73.4 mg/1
Fhenols 0.05me/1 -
Ammonia as nitrsgen nil,

Ol

2

SLNDS L ..«‘IT'—D

Bdard

Range % w/w
nang

0.12 - 0.18
11.4 - 39.0

P20s
Less on Ignition

Other Elements - fypical Vajues

‘




Energy Resources Conservation. Board
Page 3 i .

Cont’d.

pH 8.13 mg/1
Suphides nil. -

. Bioch=mical Oxygen S
Dermnd 40.4 mg/1

. Tota¥ Organic Cabon 61.6 mg/]4 
e Tempegature 5% 13

M2 will indzaed discuss AQSERP & GCOS enviranmental reports
with the Fi. Mac Kay community répresentatives.

Qur ¥r. D.6. Saith and Mr. A. Schusier will provide the
eommnity relations interfzce with Fi. Yacay. Thay wilj
‘w2t with the Fort MacKay Community Committon ang discuss
e marner in which transporiation will b2 provided and the
manTmum number of emnloyees residing in For: racKay to Justify
wree transportation to and Trom the GLOS olantsite,

M2 have just received the C & € report on the Trpact on the
river of our waste wetar and will send this 1o you afier
review in a few days. - " :
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CHAI Ol SANDS LiMiTED

Energy Rasources Conservation 2oard
. Page 5 ;

 C.To questions of E.R.C.3. stait:

(1) Relationship bziwzen bitumen and f1nes is attachad
{Figure 3). .

(2} Maximum desi

o ign major Tlow rates for Extrac;10n Piant
w0 per-each of the fi ve. 11nes are: .
Faed * o 2000 T°H Tar Sand
Ter Sand Feed 2000 TPH
Total Recycle ¥ater 1654 TPH
QOversize - : 20 TPH
Primary Extrazction Teils '3213 TPH
Diluted Bitumsn 622 TPH
(3) The detailad analysis oF the naw ker sene and gas oil
. Streamers are: -
Product Soa itications .
KERGSENE GAS-OIL
‘Boiling Range
ASTH D 86 0% -423 {300 min) 513 {4z25)
' 105 44g ' 534
50% 485 {420 max) 628 .
80% 551 350 (990 max)
End Point EPI - 590 310 0 min)
Gravity API . 36.5 {35-45) 23 L20—3D}
Sulphur S - 25 poa 2300 pom {3300)
Mitrogen N 1 pom 550 ppm {500)
Aromatics 20% wol, 45 wt {25 vol)
N Saoke Point 20 mm (min)
e /6 ¥
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ity Resources Conservaiion Board

e

" ARCL 2 6005 - - 5.0 10.0

(4) Fecovery of diluent nzphtka frem the plant 4 tails by the
steam strisping process is greater than 90%.

~ (5) Extraction Process steam requirements are:

wihter 0.14 1bs steam/ 1b %ar sand
.- Summer - 8.12 1bs steam/ 1b tar sand

_The steam availability limits the extraction plant 60%
of the time in winter and 10% in summer.

.(6)_ A 350 t/d coke Teed boiler would bo required to replace the

gas fired one. At 6% sulphur this would release 42 tons/day’
" .of sulphur dioxide. ' :

(7) Cépital cost brez-down for expansion is:
YEAR

Facility i978 1979 1880 798}

Ovérburden/Mine 2.0 8.2 6.1

Extraction . 0.1 6.5 27.9 23.0
Upgrading 4.7 20.0 1
O7fsites 2.0 6.4
Utitities _ 2.1 6.4

-

88.6




Erergy Rescurces C0nservat1on Bear

rags 7

{(8) Pro-rate

tstimated Sseratxng Costs for the Alterad Faciiities

to Produce the Additional 13,250 3PCD

Ethaction -

Upgrading

,HH/Year

Maintenznce 1 4
Op. Labor 1.
Other 1.6

#flaintenance -
Op. Labor
ther

Maintenance

Cp. Labor
Fu2l Gas
thar

Fzintenance
Op. Labor
Fuel Gas
Other

M.E. Maintanance
CentraTILaintenance

Engineering
Admin- Plant

Admin- F&P etc

Shutdown

Electiricity Purchase

ns.,
minfng rate.

-~

Y noT forscas
arnual volumes



RBAT.CANADIAN OIL SANDS LiMiTED

Rascurces Conservation Board

-D. Te cuesticns of D.0.E.:

{1) Peak Synthetic Crude Producticn with Prasent Facilities

Lapacity Test Period - Septamber 16-18, 1972
Seplember 16 . - 85,3501 bhkis/d (ofT units)

-_chma?“Operating'Psriqd”Haximum"'

‘October 13, 1575 - 71,254 bbis/d

';_ {2} Present peak SGé‘emission is 382 t/day.

Please teleshone us if this v2quires Turther clarifi ztion,

Yours ver

W. L. Oliver







LIST OF INTERVENTIGONS

1. LETTER FROM GULF CANADA RESOURCES INC.
DATED JANUARY 12, 1979

2. LETTER FROM JEAN POULIN
DATED JANUARY 16, 1979

SUBMISSION FROM NEW TOWN OF FORT McMURRAY
DATED JANUARY 17, 1979 (ALSO EXHIBIT NO. 4)

SUBMISSION AND LETTER FROM THE FORT MACKAY COMMUNITY COMMITTEE-
NO. 5)AND FEBRUARY 12, 1979

DATED JANUARY 19, 1979 (ALSO EXHIBIT

L]
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ENERGY RESQURCES CONSERVATION BOARD

IN THE MATTER of the Gil and Gas
Conservation Act being Chapter 267
of the Revised Statutes of Alberta
1970 and amendments thereto;

and

IN THE MATTER of Application No.
780318 by Great Canadian 0il Sands
Limited for a permit to amend
Approval No. 1944 for a scheme to

- recover oil or a crude bitumen hydro-
carbon product from oil sands. .

STATEMENT . OF INTERVENTIGN

of

GULF CANADA RESOURCEZES INC.

. Gulf Canada Resources Inc., a corporation incorporated under the
_laws of Canada, being a major producer of oil and gas in

the Province of Alberta, and therefore an interested party in

. the subject Application, hereby indicates its intention to
appear at the hearing to be held at the MacDonald Island
Pavilion, 151 Macbhonald Drive, Fort McMurray, Alberta, on
Tuesday, January 30, 1979, for the purpose of cross examination
of witnesses and presenta tion of argument with respect to
evidence adduced and issues raised in connection with the
subject Application. Gulf Canadas Resources Inc. further

wishes to reserve its right to adduce such evidence as deemed
appropriate with respect to any and all aspects of the
']subjec; Application.

" Dated at the City of Calgary, in the Province of Alberta, this

12th day of January, 1979.

Respezgz%%;?_éﬁbmitted,
KZ

A P. S€oFt;
Solicitor for
Gulf Canada Resources Inc.

All communications with respect
to this statement of intervention

should be directed to: cr~mesion RE

Gulf Canada Resources Inc., e OS2
P. 0. Box 130, N e w
Calgarv, Alberta T2P 2H7 DETE -{

Attention: A. P. Scott A T
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OFFICE OF THE CHAIRMAN

kit
Rew Town Of Fort Clurray

SUBMISSION RE

s 8 42 RIEDEL STREET
APPLICATION Mo, 780 318 FORT McMURRAY, ALBERTA
T X Y e S P CANADA ToM 3E1

YHN & 0578 PHONE (403; 743-1000

DATE

January 17, 1979

The Chairman and Members of the .
Energy Rescurces Conservation Board,

- 603 - Bth Avenue"S.W,,

Calgary, Alberta
Gentlemen:

0il Sands Plant in the area of Fort McMurray, Alberta, I wish to express
Lo your office the unqualified support of the Municipal Council in
Fort McMurray for this development. -

We consider Great Cznadian 0il Sands ap excellent corporate
citizen in our community and in our area, and have enjoyed a very
satisizctory working relationship for ovar g dacada.

Further to our statement of Support, we would hope that this
pProject would be éncouraged by the E.R.C.3., and that no delays will
result in either the appravals or development schedules for this project.

I have had my staff review the project plans, and their comments
are attached for your information. wWe would hope that we would be able
to make a presentation along these lines on January 30, 1979, when we
éxpect you to be present in Fort McMurray. - .

On behalf of the Board of Administrators of the New Town of
Fort McMurray, I remain,

Yours sincerely,

.E.L-A. ONg
Chairman,

Board of Administrators
/vec

Attach.: Staff analysis and Teport on expangicn imvact,

Centre of the Alberta Ol Sands




NEW TOWN OF FORT MCMURRAY
BRIEF ON 6.C.Q.s, EXPANSION

PREPARED FOR THE ENERGY RESOURCE CONSERVATION BOARD HEARING

JANUARY 30, 1979

een scheduled for Janudry 30, 1979

s in

y G.C.0.S. and it's sub-contractors at the plant

The New Town of Fort McMurray has therefore a
on of G.C.0.S. '

are housed in Fort McMurray.
direct interest in the expansi

The Proposal
72 prime elements of the G.C.0.sS. expansio
-, Cost 185 million dollars.,

- Preduction to rise from 45

i as understood, are:

000 barrels to 58
- Ore body lifetime reduced from 22 years to 17 years.

- Peak construction work force 750 in the Falj of 1980.
« Construction start up - Summer of 1979, '

- completion - mechanical - December 1980.
. completion - bucketwheel - mid 1981.
. labour force increase: 175 Permanent employees.

-000 barrels per day, average.

The lifetime of the plant can be

by mining and/or upgrading bitume
by a sister coerporation.

extended beyond the 1997/2001 depletion date
n from nearby leass

=» SOme of which are held

The expansion consists

mainly of plant elements maintaj
forces.

Therefore the increase in sy
anticipated to be minimal.

ned by G.C.0.s. work
B-contractors maintenznece Crews is




General Impact

The timing of the G.C.0.S. expansion is very appropriate since it Talls betwaen
the completion of the Syncrude project and futyre development of Alsands and

én anticipated Syncrude expansion. This will even out the extraordinary growth
rate of the municipality. It wilj also increase the 1ikelihood that the
construction work force wij] elect to Tive in Fort McMurray with their families,

The magnitude of the expansion is smalj Compared to the recent project completed
in 1978. The municipal infrastructure will complement this expansion.

ATl of the G.C.0.S. employees at the plant are citizensibf'Fdrt McMurray.
The Municipality therefore, has an interest in the economic viability of the
G.C.0.S. operation. o '

It is for the above reasens that the New Town: of Fort McMurray suhports
G.C.0.S. in it's application before the E.R.C.B.

Lifetime of the Ore Body

One area of major concern is the duration of the operation. The lifetime of
the ore body wiil be reduced by about 25%, from 21 years to 17 years. This
is a significant reduction.

The Municipality has entered into debentyres of 25 years or more to supply
services. The Proposed expansion will add to the need for Yurther debentyres
of equal term. A number of families have assumed mortgages of 25 years or
more and many new families moving to Fort McMurray will 1ikely do the same,

-v.U.5. operation is therefore of concern to the
Municipality. We recognize that ns iron clagd guarantees can be given that
the operation will continue beyond 1997, Wa raise this issue at this time
for two reasons. One, in future hearings of the E.R.C.B. this issue be given
full censideration; two, to urge G.C.0.S5. to keep the Municipality informed
of efforts to extend the ore body that can be mined and/or upgraded at the plant.

The latter is particularly significant since the Municipality intends to attract
ancillary industry rieeded tg diversity it's economic base,




Short Term Fiscail Impact
No estimates have been Prepared by G.C.0.S. to show the impact of it's axpansion
on the population growth of Fort McMurray.

The construction labour force in past projects has largely been Jocated in
acconmodations at the site. Nevertheless, even during the pezk of the Syncrude
construction, with a housing shortage in Fort McMurray, 163 * of the work force
Tived in Town, including 750 families (Syncrude Construction Force November
1977 p.6 Alberta Municipal Affairs).

With For: McMurray providing a much broader range -of services and a more adequate
supply of heusing, it is Tikely that a 1aﬁge Proportion of the construction

work force will elect tc live in Town with their families. The shorter
construction pericd, i.e.- 18 months, could be offset by the, 1ikelihood of
further o0i1 sands development anticipated beyond 1980.

In Table I, we have assumed that 50% of 600 constfuction employees will elect
.to Tive in Town.

The permanent work force addition of 175 peopie will all live in Fort McMurray.
As shown in Table I, this will generate an additional population of say, 1200
permanent residents.

The graph below, which includes induced growth, basad on Table I, shows that
combining the construction and permanent work forces with expansion of the service
sector, the major impact will oceur during 1980 with a smal] decline during 1981.

Populat{ inp ONGR?E;IP’UII.AT O
opu on T 1rst date of
1600 6.C.0.5. EXPANSION éddltfonal Tax
] ransfer under

‘cuﬂ"ent system

-_—-._—,.—-————«-.J




Under the curren:z Tiscal arrangement, Improvement District 18 transfers $50.00
per capita for every resident of Fort McMurray and his dependents employed in
a tax paying industrial plant Tocated outside the Town.

With this revenue system.the first I.D. Tpansfer generated .by the 5.¢.0.S.
expansion will eccur by late 1982 SO that the Municipal services have been
provided for almost 3 Yyears.

This'is similar to what occurred during the period 1876-1979 as shown by

Graph II.
ERAPH 11
: S ESTIMATED IMPROVEMENT DISTRICT fax TRANSFER
Population E " AND POPULATION GROWTH :
ation e «Population 1976 - 1979 - Tax
. 30,000 : . Transfer .
. - .-'-m..mum.l'u Transfer : j
‘,‘/, 500,000
&
25,000 s
F 500,000
&
& .
| s 400,000 .
20,000 i
: &
. & 300,000
I R i
» ey had haad
15,000 _‘ _— | 200,000
1976 I 1977 , 1978 l 1979

Long Term Fiscal Impact
Of greater concern is the long term fiscal impact on Fort McMurray under the
present financial arrangement. During 1978 every employee (inc?uding part-time)

5 ceeiiiil,




working in a tax Paying industry in Town will contribyte I 334C.00 threugh
the 59.3 mills tax Tevied on those comnercial/indusirial projects.

In 1978, the amount received per empioyee of the industry lecated in the
Improvement District was $146.00, @ S50.00 per capita.

Th&'.%a; Tee of $50.00 cer qualified capita has not kept pace with inflation
an. ot : expanded demand for services. If indexed to the Municipal miiT rate
over ‘the last 4 years, the 1978 Per capita transfer should have been over

$100.00.

When the short term impact and the teng term impact are combined, an impossible
situation evalves.

In a conventional setting the initial tax revenue of a plant such as G.C.0.5S.
is substantial]y higher, offsetting the upfront operating deficit accumulated
before new construction is placed on the assessment rol]. As the assessed
value of the plant decreases, revenye deceases over time.

Housing Impact

The magnitude of the impact of the G.C.0.S. expansion on population is
relatively small. The graph below rilustrates the Population impact related
to projection B of PT 110/78.

6/....... ‘e
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GRAPH 111
POPULATION INCREASE
RELATED TO PROJECTION B PT 110/78

Fapulation
40,600 #————s Projaction B plus 6.C.0.5, axpansion
o~ — e Frojection B
’.
35,000 e
' : . // .
/,//
- e = -
30,000 | ] L
O ’_,__'_4.
(X R N
[1] .
1979 1980 l 1981 1982 '

For existing demand we have used Projectfon B.which assumes Syncrude expansign and Alsamds

of

]

g Oﬂétjwith a Mew Tomn. Both of these profects beginnfng to impact cn the Town by 1ap

Of greater concern however, is the impact on housing demand. Tabie III shows
the demand for dwelling units generated by the expansion. It shows that &.¢.0.s.

will need about 120 additional units for it's new employees

- However, at peak

of construction, about 410 new dwelling units will be required for the service
sector and construction employees,

approval of a project 1o re-develop Ptarmigan Park in Waterways. At this time
the number of units involved is not known,
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employees who have fulfilled the conditions of the agreement for sale and
purchase.

Assuming this to be the case - it would appear that Athabasca Realty, for
G.C.0.S. employees, would have an adequate amount of Tand available for
developing dwelling units to allow for this expansion. Over the Ioﬁg term,
of course, Athabasca Realty will require new areas for development.

Housing accommodation for the service sector employees, generated by both
the construction employment and the permanent employment, could be 2 problem.
At the present time there is an adequate suppiy of vacant apartment units
and sites for additiona] milti-family dwellings. However, in the area of
single and two family dwellings, this wil] become a probiem in the very near
future. Using the Impact Assessment previously prepared (PT 110/78), the
following graph shows the effect of the G.C.0.S. expansion on housing demand

‘in single family dwellings.

The graph below shows that the major demand for new single family dwallings
will occur during 1980. That is also the point where we expect to run out
of single famity lots 1in Thickwood. The net effect of the G.C.0.S. expansion
may be to require a fast tracking of the Timberlea development.

GRAPH 1V
IMPACT ON SINGLE FAMILY‘ SUPPLY OF CONSTRUCTION
AND SERVICE SECTOR DEMAND GENERATED BY 6.C.0.5. EXPANSION
Population -
2000 .. « Projection B plus 6.C.0.S. expansion

$e—m — _, Projection B

-lmo /
L] -

EXISTING L —
SUPPLY ,,/’/’f e
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It is virtualiy impossible to predict accurately the increased demand on

single family dwellings because of the many variables and the small number
invelved. The assumptions used to prepare Tabie III and Graph IV take

neither the greatest or tiie Teast impact. It is kased on the recent experience
and reasonable expectation of what will happen.

Suggested Methods for Ameliorating the Impact on Fort McMurray

It is agreed and understood that the expansion of G.C.0.$. in itself =is
relatively small.in terms of the impact on Fort McMurray. However, even this
small impact will have a detrimental effect on the Municipality's fiscal
position. We feel obliged therefore to recommend, at this time, methods for
reducing the impact of the G.C.0.S. expansion on the fiscal stability of the
New Town of Fort McMurray. The following items are submitted :

-a) Muricipal Boundary

It is suggested that G.C.0.S. apply to the Local Authorities Board for annexation

of their plant to the New Town of Fort McMurray. The exact boundaries to be i%
determined in consultation between the Town and G.C.0.S. Taxation from the ©
6.C.0.S. operation would then accrue directly to the Municipality in a manner

similar to the current School Board position. This would zilow the Municipality

a broader tax base and allow it to apply a tax rate on G.C.0.5. as is applied

to commercial operators located within the community.

In the event that annexation does not occur, a formula will have to be devised
which has the same effect without the G.C.0.S. .operation being within the Town
1imits of Fort McMurray.

b) G.C.0.S. Offices

It is also suggested that G.C.0.S. develop and operate a substantial office
facility within the Central Business District in Fort McMurray. The

Provincial and Municipal Governments are showing leadership in this regard by

the development of a 130 thousand sq. ft. office building te be located on

the Civic Centre Site. Similarly, Alberta Power is building a 40 thousand sg. ft.
office Tacility within Fort McMurray's C.B.D. It is entirely appropriate

that G.C.0.S5. operate a similar office in Fort McMurray, perhaps locating it's
Engineering and/or Personnel division there.

The direct benefit to the community would be to broaden the potential for
community leadership within the Municipality. It wili also diversify the




labour force. ici ue of such an office Tacility can assist
the Municipality in Creating a more stabje revenue base. It would strengthen
the commercial infrastructure, thus Providing a wider range of services,

c) Participation in Timberiea

The G.C.0.s. expansion may resyit in the accelerated need for the development
of Timberlea. The initial off-site Costs to bring the needed infrastructure
to Timberlea has been estimated at $16,650,000.00. The Municipa]ity will

be required to debenture these costs over a period of time before revenye from
the sale of thesa lTots would retire this debt. As such, the Municipa]ity
requires participation committment from G.C.0.S. in the deve]opment?of
Timberjea. o -

In examining the Proposed expansion, there is no doubt that this is a very .
positive event for our Province, our Country and one of Fort McMurray's best
regarded corporate citizens. The economin activity and creation of needed
regional employment is most significant. We therefore share in supporting

the application of G.C.0.S. for expansion of thejr Tfacilities.

Our primary interests and dedication is to Fort McMurray's best interest on
a broad scale. While generally the impact wil? be positive, this in no way
should compromise arduous efforts to abate negative effacts.

This submission is Provided to the E.R.C.B. in the full confidence that the
ameliorating conditions recommended above

and implementation.

reasonable cost,

Respectful]y submitted,

G.E. Bussieres
Municipal Secretary

Bruce Otterdzhi
Director of Finance

2eter Van Belle
Senior Planner




POPULATION IMPACT

G.C.0.s. ZXPANSION
JUNE FALL JUNE JUNE
" 1979 . 1980 1981 1982

Construction ' :
Workforce 50 600 50 .00
50% :
Living In Town 25 300 25 00
Multiplied o o L S .
2 x - . e 50»"*- ”;500ﬁ‘ “ - 50 0o
Crude Labour o : '
Participation Rate } ' S
44% . ’;90 1400 . 100 - 00 .
Net Change #1000 . 41300 ~1300 - ~100
Permanent f?
Workforce . .
100% in Town 0 0 160 15
Multiplied . '
3 X 0 0 500 45
Crude Labour
Participation Rate , " :
44% 0 0 1100 100
Total Net . _
Population Change +160 +1300- - 200

00

Although the peak constructi

On work force is estimated at

term construction work force is assumed to be.600 only.

NOTE: ALL FIGURES HAVE BEEN ROUNDED TO THE NEAREST 100.

—

750, the peak longer




TABLE 11

Total Commercia] Industrial Assessment 1978
Municipal Tax Revenue 59.3 mills say 60 mills
Total Revenue

Census 1978

Empioyees in Part- time and Fu]] time
Manufacturing £0
Transportation . 442
Wholesale Trade - f 218
Retail Trade. 916
Finance Insurance etc. 528
Accommodation Food Service 408

Other Commercial '

Business & Personaj .
Service

Revanue per employee

1978 1y Transfer

Total Revenie 550 per capita - $232,250 °
Number of Emp? .oyees 1,588
Revenue per Employee | ' '

~ $ 18,000,000

$ 1,080,000

3195 =
$ 338.16 say $340.00

- $ 146.00




TABLE IIT
6.C.0.S. EXPANSION
IHPACT ON DWELLING DEMAND

H
o

6.C.0.5. EMPLOYEES 50% SF CONSTRUCTION 50% SF
1 NEW DWELLING AND SERVICE .
UNITS

SECTOR NEW
DWELLING UNITS

JUNE 1979 | 30
JUNE 1980 o 380
JUNE 1981 e0 s | -150
JUNE 1982 30 15 ] L
NET CHANGE  +120 +60 4230

Using 3.42 Persons per dwelling unit 1978 Census. , .

Does not include new units normally required by 6.C.0.5. each _yei.'_.:_‘ fo Fep]ace
units Tost to attrition.

Assumes that 6.C.0.S. Will not provide housin

employees. They may elect to do so in part.
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Introduction

Before 1960, Fort MacKay was & relatively isolated settliement having little
contact with the "outside worlid". The building of the Great Canadian Qi1
Sands plant in the 1960s marked the beginning of the encroachment of major
resource development upon the settiement. The plant was construcied on the
site of traditicnal hunting and trapping grounds - an area which also provided
summer residence for many families from Fort MacKay. The construction ot the
plant provided the Tirst major conflict between the traditional lifestyle of
the community and an industrialized way of life.

In such a conflict, the "old way" can not win. A giant Tike GCOS has not
changed its way because of Fort MacKay. But certainly our community has had
to turn "upside down" for GCOS and other specific resource developments.

We can no Tonger Tive as we once did even though some people in our settlement
would still Tike to 1ive the "old way". We have had no choice but to try to
change in order to survive. But to acquire the knowledge, skills and standard
of living needed to participate in an industrialized way of 1ife has been, and
still is, very difficult for people in Fort MacKay.

When the present plant was first proposed, we did not know what to expect.

But now we have had several years of experience living closer to the plant

than has any other community. As GCOS has appeared consistently to ignore

any ongoing liaison with us to help us adapt toc the new way of life, we are
prepared now to initiate this cooperation ourselves. As a result, this inter-
vention briefly outlines a number of our concerns pertaining to the GCOS appiica-
tion for expansion. We request an opportunity at the scheduled hearings to
expand upon these issues in the context of questioning and cross-examination

of the applicant. '

Environmental Issues

The following environmental issues arg 67 concern to the residents of Fort MacKay.

(1) Since the construction of GCOS, the qualiiy of the air in Fort
MacKay appears to have decreased significantly. Ve are cencerned
that:

(a) the expansjcn of the plant will compound the problem of
sulphur dixoide emissions, not in terms of percentages,
but in absolute terms;

{b) The frequency of upset cond:.ions in the past is unclear
to us. What would be the projected frequency if the
proposed expansion takes place?

(¢} There may be a negative cumulative effect upon individuals
whe are exposed to sulphur dixcide and particulate matter
over a long period of time;
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(d) There are a number of people in Fort MacKay who melt
snow fTor drinking water. There riay be a Tong term
health hazard duz o the settling of particulate matter
on the snow;

(e} Emissions from GCOS plant are having a negative effect
upon wildlife and fish;

(f) GCOS has not made any attempt to explain to the residents
of Fort MacKay the results of environmental monitoring by
the company and by the Alberta 0i1 Sands Environmental
Research Program. The people in our community do not have.
the facts concerning the positive qr negative significance
of company emissions into the air and water. ’

(2) e are also concerned that the quality of the water in the Athabasca

.River appears to have detoriated significantly since the construction
of the GCOS pilant. ‘

(a) How much chemical or effluent is released into the river
waler at the present time? We are concerned that the -
proposed expansion will raise these Tevels. We would also
like to know the specific comporents of waste released into
the river.

(b) W®hy were water-tanks installed in Fort MacKay so that water
now has te be hauled into the community if river and snow
weter is safe to drink? :

(c) We believe that GCOS has a responsibility to ensure safe
drinking water for Fort MacKay.

Social and Economic Issues

The fact that the GCOS application does not address social and economic issues
dppears to demonstrate that the company will continue to ignore these points.
Ye suggest that the company has definite‘responsibi]ity to work with Fort
MacKay to ensure that negative social and economic impacts are minimized and
that these problems are resolved.

(1) We are curious concerning the effect which the proposed plant expansion

will have on employment Tevels during the construction period and during
the time of ongoing operation.

(a) How many jobs will be created during the construction period
and during the operational phase?
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(b) To date, neither GCOS nor jts contractors apparently have
" deemed it their responsibility to engage in programs of
recruitment, training and employment for the people of Fort
MacKay. Will the proposed expansion provide more employment
opportunity for the residents of Fort MacKay?

(c} To date, GCOS and its contractors have provided transportation
to and from the job site for emplcyees who live in Fort McMurray,
a round trip of ‘approximately 60 miles. The lack of such trans-
portation for the community of Fort MacKay has greatly limited
the ability of residents to participate in employment opportunities
on the GCOS site. As late as December, 1978, GCOS and its con~
tractors turned down a formal request from Fort MacKay for provision
of transportation for onsite employees. We deem this to be unjust.

(2) GCOS consistently has oriented its community involvement toward Fort McMurray
with no recognition of Fort-MacKay in spite of the fact that Fort MacKay
is closer to the plant, and the impact of the coperation upon the community
is at least of equal significance. We would like to know if this stance
is going to continue if the license for expansion is granted.

_;;\‘1}:' (3) -The necessity of belonging to unions mekes getting jobs at the GCOS site
. very difficult for residents of Fort MacKay.

{4) GCOS has had an immense social and economic impact upon the community of
R Fort MacKay. We are concerned that these impacts will be compounded by
Tgtgy the proposed expansion.

{a) As far as we know, GCOS has never bothered to determine the
s nature of the social and economic impacts which the plant has
e had on Fort MacKay. The application implies that the company
R has no greater concerns about these jissues at the present time
than they did at the time of initial construction of the plant.

(b) Before another phase of the plant is added, we suggest that GCOS
has a responsibility to ensure that residents of Fort MacKay have
a realistic opportunity to participate in an industrialized life-
style.

(c) We do not believe that the compar: :as ever assumed responsibility
for compensating individuals whose traplines have been destoryed
or debilitated by the project. What effect will the proposed
expansion have upon traplines?

Conclusions

The Fort MacKay Community Committee is concerned that in the present application
for sxpansion, GCOS appears to once again adopt the stance that environmental,
social and economic impacts upon the settlement of Fort MacKay are not the
responsibility of the company, and consequently are not relevent to company
interests. Yet this company was the first to change our way of life.
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We can not go back to the 01d way of 1ife which has been destroyed. We are
trying to adapt to the new. We ask only for a realistic and equal opportunity
to participate. We are not asking for “hand outs®. We suggest only that the
company has some responsikility to work with vs to ensure that residents of our
community have a real opportunity to participate in an industrialized Tifestyle.

Accordingly, we are prepared to support the GCOS application if the following
are accepted as formal, written conditions for license approval: :

| (a) That GCOS provide assurance that the proposed expansion will
not lead to increased detrimental effects upon the natural
environment;

(b) That GCOS on its own behalf as well as on behalf of its onsite
contractors be required to initiate a company sponsored program
of recruitment, training and employment of residents of Fort
MacKay;

That GCOS cooperate in serious, ongoing communicavion and liaison
with the Fort MacXay Community Committee regarding all matters of
mutual concern;

That GCOS assume responsibility for providing company emnployees

from Fort MacKay with trensportation to and from the job site at

NG cost to the employees as is the Case with the employees housed
in Fort McMurray, and further to ensure that all contractors working
on the GCOS site do the same.




Fort MacKay Coimunity Committee

c/0 9401A Franklin Avenue

FORT MCMURRAY, Alberta )

TSH 2J5 SUBIAISSION R
875231

February 12, 1979

Mr.. V.E. Bohme -

Board Member =~ = 7 :
Energy Resources Conservation Board
#603, 6 Avenue S.W. - .
CALGARY, Alberta

T2P 0T4

Déar Mr. Bohme:

the Board requested
related to the
pansion in Tight of the commitmenis
_Accordingly, our Committee has discussed

While we feel that to the present time both government and industry have
tended to downplay the problems faced by Fort MacKay in relation to the .
impact of resource development, we have been encouraged by the recent G.C.0.S.
hearings. We deeply appreciate the commitments made by the company and

intend to follow them up carefully and respc sibly. Therefore, in light

of comg *ny assurances and promises, we wish o lend our support to the
proposea expansion.

Yours very tﬁu?y,

Fort MacKay Community Commitiee







LIST OF EXHIBITS
EXHIBIT NO. 1
PROPOSED GREAT CANADIAN OIL SANDS APPLICATION THREE ITEMS: SUPPLEMENTARY SUBMISSION,

LETTER AND COMPUTER PRINT-OUT .
DATED NOVEMBER 8, 1978, NOVEMBER 30,1978 aND DECEMBER 11, 1978

EXHIBIT no. 2

ENERGY RESOURCES CONSERVATION BOARD APPROVALS AND CLEAN AIR LICENCE AND CLEAN WATER
LICENCE |

DATE NOT GIVEN (NOT AVAITABLE)
EXHIBIT NO. 3

SUMMARY QOF COST ESTIMATES FGR THE GAS-FIRED VERSUS COKE—FIRED-BOILER- 
DATE NOT GIVEN (NOT AVAILABLE) : .

EXHIBIT NO. 4

SUBMISSION BY MR. MASON FOR NE2W TOWN OF FORT MdMURRAY
DATED JANUARY 17, 1979 (arso INTERVENTION)

EXHIBIT NO. 5

SUBMISSION BY THE FORT MACKAY COMMUNITY COMMITTEE
DATED JANUARY 19, 1979 (aLso INTERVENTION)







THE PROVINCE OF ALBERTA

THE OIL ANP_GAS CONSERVATION ACT SRR
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"IN THE MATTER of
"Canadian 011} Sand
‘recovery of g
0oil sands

4 scheme of Great
$ Limicted for the
ynthetic crude oil from

APPROVAL NO. 2821

WHEREAS the Ener

BY¥ Resources Conservat
Approval No. 1944

» dated 1¢0 Deceamber 1973,

time to time, approved a4 scheme of Great Ca
Limited for the Yecovery of oil g
products derived therefrom;

fon Board, by
and as amended fronm

nadian 011 Sanpds
ands, crude bitumen or

WHEREAS the Ener
Prepared to grant the Zpplication b:
Limited, subject to the conditions he
Minister of the Environe
: RO Natural Resources have

insofar as the'applicag
environnent, s

£¥ Resources Conservation Board is

Great Canadian 01} Sands
rein contained gand the
inister of Energy and

E«ven their dpproval, hereto attached,
lon affects matters of the

THEREFORE, the Energy Resources Conservation Board,
e Pursuant to The 0{] and Gas Conservation Act, being chapter
267 of the Revised Stacutes of Alberta, 1970, and wi:h the

approval of the Lieutenant Governor {n Council, numbered
0.C, 237/79 and dated 20

Mazch 1979, hereby orders ag
follows:

I. (1) The scheme of Great Canadian 011 Sands Limf{tad
(hereinafter called "Great Canadian") for the recovery of
synthetic crude o]l fronm vil sands takaen from the arwa shown

L]
B



outlined on the attachment hereto, zarked Appendix I to thiz
approval, as such ccheme is described 1in

an application dated 14 March 1980,
together with descriptive material
accompanving or supporting the application,
marked as exhibits at the said hearing,

'an spplication to permit amendment of the
‘scheme, dated 25 September 1963, and ‘
descriptive material accompanying or
supporting such application, marksad as
exhib{ts at the hearing of such
applicacion,

an application to permit amendment of the
scheme, dated 12 May 1967, and descriptive
material accompanying or supporting such
application, marked &s exhibits st the
hearing of such application,

suboissions to the Departz=ent of Health
dat=d 17 Mav 1965, 26 May 1967 and
¢ September 1966,

an application dated 1 September 1972 and
supporting material marked as exhibits and
evidence adduced at the hearing of the ”
aprlication,

an acplication dated 7 Novezber 1975,
tcgether <ith supporting material marked
exhis{ts, and evidence adduced at the
hearing of the application, and

an application dated 8§ Novenber 1978,
together with supporting material marked
exhibdits, and evidence adduced at the

hearing of the applicatlon,

i1s approved, subject to the terms and conditions hereln
contained.

(2) Subelause (1) does not preclude wminor
alteractions in deslpn or equl pment compatible with the
outl’nes of the scheme and made for the better operation of

the schenme.




(3) eal Uana+:ap thall {nform the - aryg vpon |
“completion gof any alterutions referved to [n tubclause (2),

v
~ .

. 1
) 2., This approval applies ¢y the Fecovery of 3 739 Jg0o0
cubic mecresy Per year of synthetic crugde oll, -
3. Great Canadian sha}} me
the Suantity of aitj sands nined,

'-ﬂhitumen recovered, and sSynthetie

'\other'products tneluding coke and
4 manner sa:lsfa(tory to the Board.,

4, freas Canadian Shall furniqh to the 8oard, in'such
detail and 4¢ such times ae m3y be¢ set by the Board i

{a) Montthly reports of the quantity ang as8say of ofl
sands mined, Crude bizymen Fecovered, and the
quanticy zond disposition of all nroductg
produced o¢ SnCoverad :herefrom. and

overzll
the sulphyr fecovery plant and the power

5. There shall be neo flaﬁing Or waste of 1i{quid or
REaseous hvdrocarbons produced, &XZept = cases of emergency,

IR

unless-:u:h:r;:edﬂéﬁwwaiaingﬂ&y-tﬁekBuaéﬁ. '
6. Greag Canadian shaj! €caArry out fes operacions o the
satisfactinn of the Board and in gz [anner that

(a} dces ot preciude or render mece difficult the
Fecovery of other oi} Sands Tecoverable by
Practical and reasonable Cperations,

Fesults [n the Aning of the Practical maximug
of all ot sands withig the area being mined,

Fesults {n the Processing for the T¢covery of
Synthetic crude of] of the Practical maximum of
2ll o1} 5ands that are Rined,

results {n FeCuvery of not less tiian 91,4 weight
Per cent naf the ¢rude b{:tumen tontained in the
0i]l sangs processed by the €Ltraction plant,




solid or
Board for
such Materialg,

(e)

(f)

(g)

(h)

Prior to Commencement cof operations o dispose of
liquid haterials, Greats Canadian shall submit ¢o the
ite dpproval, deta{led Plans for .the disposal of

(1)

i

TR e ap

results in the secovery of the Practical maximunp
‘of synthetie ¢rude oil from tne crude b{tuuen

Processed,

results in the Production of the practical
2ininun azmount of coke in éxcess of the fuel
Tequirements of phe operations, : .

.

Tesults {in the uti{lization of the practical
inimum of natural gas for Steana and power ,
production by Daximiziang eoke boller firing and .

Binimizing auxiliary boiler firing,

results {n the fTecovery in the fornp of elementdl_
sulphur of;

e _zi;;wf—n—_;b@v"z;aﬁjﬁacﬂxsma;-:oval,Qnatﬂiess-**--
. " s 17 [ 4

than 94 per cent of the sulphur contained
in the gas delivered to the sul phur

(i1} from } January 1982, or such other date as
the Board a2y stipulate, pet less than 96
Per cent of the sulphuyr ccntained in the
8as delivered to the sulphyr tecovery
plant during each three-zenth period
beginning | January, 1 April, 1 July . or 1
October, T

Three months after start of construction of the

9
facilities described

and thereafter on a gq
construc:ion, Great ¢
€onetrucs{nn g the B

in the application dated § November 1978,

barterly basyg until completion of
anadian ghai] report the Progress of

oard,
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all obtain the approval of the
o ges in the sgscheme described in
the application dated 8 November 1974, , 3 .
’ 3y e e RN, i e i
(3) Upon completion of the ccnstruction of the .
facilities and prior to 1 June 1982, or such later date gg'
the Board mey Stipulote, Great Canadian 8kit]1l file with the -
Bqard'the_follqwiag,details of the projec; design.and B

operating procedures

s Fandk . -
T e e

(1) Process and fnstrument diagrans fer ali
sections of the pl=nt, e

(11) detaiied raterjal bol}n;esmfnr all
sectfons of the plsqt‘ -t

b

“(111) opera:ing'and'equiﬁuan: schedules, apd ™

(iv) other details ag :L§ Boaxd Day require,

Upon sa:isfac:ury_operation vf the facilities
aud nrior to i June 1983 or such later date as the Board may
stipulate, Great Canadian shall fijle with the Board complete
details of any modificatioans made to the process dasign and
operating conditions in the same detaf] 2s required by
subclause (3),

10. (1) Grear Canadian, by 30 September of each year,
shal) submt: ¢o the Board for itg approval detaileg mining
and cverbyrde he following year's ’
cperetion,

(2) Gre:r- “anadia=~ shal} include with the mfning
Plans cequfred by subclacsa (1) an econonic evalustion of all
mining limics Suprfo~ted, to the satisfaction of the Board, by
unit costs {g sutficlient detall to permit calculazion of the
break-gven Stripoping rario,

(3) Greax Canadian, br 28 February of each year,
shall sukmi: (o the Board plans showing mine statysg as of 31
December of the previgus ¢alendar year,

{4} Great C2nadian shall advise the Board of any
slgnificane wad flcazion of the mining plens and obtain 1tg

approval prigr ry foecfiug such modification.

L1, Should fallure qr “cliapse¢ ocecur .p the slope of
the pit wali 0or discas.d pile, Grea: Canadian shalt Tepore it




expeditiously to the Board and shal} Suboit, as goon as
- Po®sible, a complete geotechnical analysis of the:ftilurc;
-collapsge, fncluding a desc ‘'ption of Any remedial actioq..

taken or planned. BT " SN

- ]

The emission of Sulphur dioxide and the  sulphur

valent of other sulphur compounds to the ey
’atgdlphere from the plant incinere;or{s:ack:shall not exceed
49 tonnes per day or 1.0 tonne in any- half-hour Pertod..t v,

L UL TGy

{2) The incinerator stack flue gag enission
temperature shaill pe 2 minimum of 540°C. K

t exceed 305
tonnes in any half-hour period,

. : >(2) The power Plant stack flue gas emission
temperature shal] be 3 minimum of 29Q°c,

14, (1)
Per year of
year of the power plant stack inlet ducts for the
determination of the volume rate of flow, composition apnd
tenperature of the effluent gases,

1 2)
required

Creat Canadian shall summarize the resultg of
Nt and inclnerator stack surveys angd forward
©ard as soon as they are availabdle,.

15. CGreat Canad{an,
shall comply with ¢he prov
fegulation of the Province

16. This apProval, as {t affects matters of the
¢nvironmenc, i3 subject ro the approval ef the Miniscer of
the EnVSroﬂ:en:, Set aut {n Appendix 11 hereto Attached, and
to the termg and cond{tions theroin contained,

IE Rty




.
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17. This approval, as it affects Batters of the

“@'unvlronuent, i8 subject to the 8Pproval of the Minister of
. Energy and Natural Resources,

set out 4in Appendix III hereto
attacked, and to the ternms and conditions therein ¢entained,

Yy other remedy or-
¥ resot:.‘rgquire the suspension of
Pursuant to the schenme,

19. Tne Opera

attached Clean Alp
A¢t Licence No,

dated 24 September 1973, and The
Ciean Water Act Lj 22 June 1978,

cence No. 73-¥L-080, dated

issued by the Department of the Environnent,

20. Board Approval No, 1944 15 rescinded,.

MADE at the ¢

ity of Calgary,
Alberta, thig 29th da

in the Province of
¥ of March, 1979

ENZRCY RESOURSES CONSERVATION BOARD

V. E. Bohnme
Board Member




APPENDIX B8 TO APPROVAL NO. 2821

Department of the Environmept

NINISTERIAL APPROVAL

No. '75'.:.9' , 'zaca

Edmohtoﬁ.'&lhertaf—
 Harch‘27, 1979

Purauant to Part B of The 011 and Gas conservation Act, I,
ﬁH Solodzuk, Depuny Minister of the ’av1ronment hereby approve Application
No, 780318, from Great Canadian 0il Sands Lizited to the Energy Resources
Con#ervation Board, in respect of the operations of an oil sands processing
plant and related facilities near Tar Island, appropriate permizs to
€eastruct must be obtained under The Clean Air Act and The Clean Water Ac:
1naofar as it affects mat:re cf the env1ronnenc..such applicetion to be

granted by the Board's Approval No. 2821,

DEPUTY MINISIE FITHL ERVIRONMENT




APPENDLY. C To APPROVAL 2821

3

Department of Energy and Natural Resources

MIXIsTE RIAL APPROVA L

No.  Ercs,

Ednonton, Alberta
March R, 1979

Pursuant to Part 8 ¢f The 011 and Gas Conservat
I,  F. “T ¥cDougall + Deputy Miniceer of Rencwable Resources.
representipg the Minister of Energr ang Nafbral Resources. hereby
approve Applicat fon No. 780318 from Great Canadijan 011 Sands Limiteq

Lo the Energy Resourcesg Conservation Board, in Téspect of the Operations

‘Branted by the Board's Approval No. 2823,

s e (. C
DEPITY MINISTER OF RENEWABLE RESOURCES
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ENERQY RISQUNRCES COMSIAVATION BOARD
CALOANY, ALDERTA
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THIS DRAWING OWNED BY

GREAT CANADIAN OIL SANDS LIMITED

1S CONDITIONALLY LOANED TO

d._,,g“a.p.

e Beanbcti . st s e

WHO RY RECEIVING IT HAS AGREED NOT TO REPRODUCE OR COPY
IT IN WHOLE OR IN PART OR TO FURNISH INFORMATION FROM IT
TO OTHERS, O% TO MAKE USE OF IT THAT 15, OR MAY BE INJURIOUS
TO THE GREAT CANADIAN OIL 5ANDS LIMITED AND TO RETURN
IT UPON REQUEST.
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