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ENERGY RESOURCES CONSERVATION BOARD

OIL SANDS
TAR ISLAND AREA

APPLICATION NQ.7S031~

NOTICE 'OF HEARING

TAKE NOTICE that the Energy Resources Conservation
Board will hold a public hearing at the MacDonald Island
Pavilion~ 151 M~cDonald Drive, Fort McMurray, Alberta, on
±uesd~y, 30 J~buary 19?9,' at the hour of 9:00 a.m., for the
ptirp~se of hearing iepresentations respecting an application
by Gr"eat Canadian Oil Sands Limited. to amend Approval No. 1944
for a scheme to recover oil or a crude bitumen hydrocarbonproduct,from oil sands.

The applicant requests permission to expand existing
facilities in order to increase synthetic crude oil production
in 12 321 cubic metres (77 500 barrels) per calendar day from
the authorized maximum 10 334 cubic metres (65 000 barrels)per cal~ndar day.

rhe proposed expansion would include a third mining
t r"ain, ad di t ional bitumen ext rae tion fa cil it ies, expans ior, of
th~ ~del~yed. coking process capacity addition of a gas-fired
boiler and attendant water treatment facilities, addition of
a third stage reactor to the sulphur plant. additional product
storage and water Cooling facilities and purchase "of offsiteelectric power.

Copies of the application and information and
particulars filed in support thereof may be ~btained by
interested persons from the applicant, Great Canadian Oil Sands
Limited, (Attention: Nr. W. L. Oliver, Vice President,
Corporate Affairs), P. O. Box 4001, Fort McMurray, Alberta,
T9H 3E3, or Great Canadian Oil Sands Limited, (Attention: Mr.
W.L. Oliver, Vice President, Corporate Affairs), 2900 Alberta
Telephone Tower, Edmonton, Alberta, T5J IX2, and will be
available for public Viewing at the Records Centre of the Board
.1t 6D3 - 6 Avenue S.W., Calgary, Alberta, T2P OT4. during normaloffice hours.



.. - 2 -

Any person intending to inter~ene with respect to the
applica~ion, either by making a written submission or for the
purpose 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 he required to respond to all.
interventions supported by written submission by f~ling on
or.before 24 January 1979, ten copies of the response with
t~e BOard at its ~bove address and two copies with the~ntervener.

. (

DATED at Calgary, Alberta on 11 December 1978.

. I ENERGY RESOURCES CONSERVATION BOARD
j

. "

A. L. McLarty, Board Solicitor
603 -" 6 Avenue S.w.
Calgary~ Alberta
T2P OTq

... -~
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!{Ct~X~~X&r: Nt1TICE OF :~EARn:G RE: Tar I s land
Area

TH~E ~L!~D llA'rJ~ 01" HE.,1RIN-GTuesc1ay, 30 January 1979,9:00 a.m.
~~X~~·~R~AR~rrXNXXX;

APPLICATIO~ NO.78031B.
---..--_._~ ....._-

RESERVATIONS: EOARD'RdoH .COti.Rr' ROOH--~-- ----
Hacllonald Island

OTU-pPavirion - F6rt'
. r..~'~~~,*U-1.~~~. __ ...._~

BOARD RE,PORTER --- COURT REPORTER XX(Edm)
nATE Z;Ol'ICE, fssmm: 11 December 1978

. . .
---_._--

NOTICE SENT 1'0: Assisb:nlt
Deputy ~inister of Energ'}~ and ~:ntural Resources
Operators in t~e Oil San~s Fields

Great CanadiRnOil Sands Li~ited(SpecifJ' operators
or·(H:h.~:r, inte:=este~
partie.;)

DATE ADVERTISED IN: The Albertan 1', December 1973
The Calga:::-y He:::-.a 1 d I!, Dec.:c.:mber 1978
7he Edw.onton J:auTn:Jl 15 .:)e c (~m!Je r 1973
The Edmonton S1.::3 15 Dec:embeT 1978

. The .~ort l'icHurray Today 15 December 197H
..... ,.

ADV~RTISINGCOSTS
CHARGED 1'0: Great Cana(!ianOil SaDcl~ li~ited

P. O. Box 4}Ol

,\t t£:>t;': ion: :.:;, \L :.. O.;.. t\·-c>r, Vic; l)!"(:s~d!':lt:>
C0~porate AffairsEX~0INERS APPOINTED:

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

OJ-j:.~·jn21
e" ". DEPARTM~~T; OIL SANDS ATTE~TION: B. St~~nyk._--~ ~--H t~ "1 r .t ;; h ~.~:;) ~j j- ( 0 ';:

R l! (:0 :. d C ~. :1t ~r
SoliciL('r"s 1-"i1",
11 c. C 011 ~ t .t l' Z. 11 e pt .

\: () p.,. /.
C.:> :):: :5
Copy ..,

~-------'. - --._-_._---
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ENERGY RESOURCES· CONSERVATION :·BOARD:;:,

OIL SANDS
: , ,~." " . .! I;

I',," .ri::.,J:~;..'; :...:(~~,;i'i~,~'l~·:'~~·'-:' .:J(f:, r:1 ':": ~j.t.(i.:I~! 51:."; .. ' \ L'. ~: "~i:f};'!,;.

",; G (APPL-r:CA>TION'·:NO'.:\:780318!"

AMENDED NOTICE OF HEARING

Cljf;(: S'.·~r;):i I/,'/':::~'::;TAKE; ::'NOTI'ci; ;th'a't'!:"ih'eEnergy Resources" Conserva tion
~oard will hold a public hearing at the MacDonald Island
Pavilion, 151 MacD~nald Drive, Fort McMurray, Alberta, on
Tuesday, 30 January l~79, at the hour of 9:00 a.m., for the
purpose of hearing represen~ations resp~cting an application
by Great Canadian Oil Sands L~mited to amend Approval No. 1944

'!£.o"r;;&IS,.ch.eme,to.!.':~,c,ov,ero,1:,1.l?ra crude bitumen hydrocarbon
product frqm: oiL ~~nds.

. , . '.. ~ . ~~
The applicant requests permission to expand existing

facilities in order to increase the authorized synthetic crude
oilpiodue~ion to 3 772~275 cubic metres (23 725 000 barrels)
of synthetic crude oil 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, addition of
a third stage reactor to the sulphur plant, additional product
storage and water cooling facilities and purchase of offsite
elec tric po'W,er.

Copies of the application and information and
particulars filed in support thereof may be obtained by
interested persons from the applicant, Great Canadian Oil Sands
Limited, (Attention: Mr. W. L. Oliver, Vice President,
Corporate Affairs), P. O. Box 4001, Fort McMurray, Alberta,
T9a 3E3, or Great Canadian Oil Sands Limited, (Attention: Mr.
W. L. Oliver, Vice President, Corporate Affairs), 2900 Alberta
Telephone Tower, Edmonton, Alberta, T5J lX2, and will be
available for public viewing at the Records Centre of the
Board at 603 - 6 Avenue S.W., Calgary, Alberta, T2P OT4, during
normal office hours.
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Any person intending to intervene with respect to
the application, either by making a wr.itten submission Or
for the purpose of questioning the applicant, shall file
on or before 19 January 1979, ten copies of the intervention
wi th the Boar:d',, a.t :.j. ts~' ,aQov:e:.a,:ddT~.~s; 'a~d, two, :,C,?pies of the
in terven tiori.'-'ldfh "i"fie"a:p":!>lic"iiiit' -<it'-its above- 'add:ress.

The applicant w;i-{':~'e-'~~qUired to respond to all
interventions support~'p:;A:Y .:to1~~,t:"tletL~.ubmission by filing on
,or before 24 January r979~;"'~t-en-Cop1e-s of, the response with
the Board at its a·Q"P,v~~)i:a:dd.r:e.sS!;(a;~.d_~,t,~OJ(S?Pieswith thein te rvener -. -""~~'-_n", . "'''"---''.--'''~-i~_", ._.~" . "_.. ~ .

~.)~1J: .~ .~;a1i ~:0 :~{~~~T G .~.; r=:;.; i< ,:r. :.~ /.
DATED ' a-f·~Calgary;·--A:lb·e:Yf-a--· '0'0''''13- December 1978.

. ,

i1. (; [ ,) ~~ e.' ""1' ~;:.It: £1 C :~J

fJ /~ ..

::' ::

·w. 711: McLarty:, :B'oara: ,SCi1ici:t<i"r
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,GREAT CANADIAN OIL SANDS.LIMITED .

E.R.C.B. APPLICATION

MAY 1978
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, 1. rNTROOtJCTI Dli

Great Canadian c·n Sands 'limited is the'holderof E.R.G.B.
Approval No~ 19'44Ai ssued in 1973~ pe:~{tting the production

'"

of 23,725,000 barrels of synthetic crude oil per year
{65,OOO barrels per calendar day).

, :

P~r.mission 'is hereby req!l!:~stedto make the following p'lant
and equipment modifications considered necessary to achieve

'. the incr'eased production rate.

'The new expansion facilities will upgrade the Crude bitumen
to synthetic crude oil by a ryydrovisbreaking process or

, alternately by a delayed COk1~g process.

, 'Prop.osed ex~ansiol1 areas are, highlighted on site plan dr'awillgs
number 55E-A-507, 55E-A..520.

. if
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SITE PLA..~DRAI'1INGS 55E-A-S07 and 5SE-A-520 ARE NOTAWI.ILA'SLE.

.;.L
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2. EXPANSION DETAILS

2.1 MINING OPERATION

A 3-bench mining system will be adopted, requiring
the purchase of a new bucketwheel and supporting conv~YDr
system, similar to those in present use ..

'-,'

The tailings disposal systemwi11.be updated to accorrrnodate
the increase in tailings generation resulting from the

.increased mining rate.

Tailing dyke heights and locations are shown on drawing
number 55D-A-233. Typical mining equipment required ror
the expansion is shown on drawing number 55D-A-207.

2.2 PRI~~RY EXTRACTION OPERATION

A fifth extracti on 1ine wi 11 be added having a nomina 1
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 a five stage tailings
pumping line.



2. EXPANSION DETAILS (continued)

Fifth line expansion details are shown on drawing
numbers 55D-A-308~ 55E-A-321, 55E-A-322.

It is anticipated that the proposed expansion will
, ... improve the extraction plant recovery to Qround 92% over

the present figure of 89%.

2.3 FINAL EXTRACTION OPERATION

The eXisting plant has a maximum capacity equivalent to
78,000 BPSD synthetic crude. This is sufficient to permit
an average production rate of 54,500 SPCD of synthetic
crude ~hich is about 5,000 BPCD Over present plant through-
put. The available space in the existing Final Extraction
bUilding will be utilized to accommodate 2 Bird Centrifuges~
2 Cuno filters and 4 Westfalia Centrifuges. These new
facilities will 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 will be
minimal.

2.4 NEW UPGRADING OPERATION

......
o , The new process facilities will be constructed in a new

area, selected to minimize interference with existing
plant operations.



2. EXPANSION DETAILS (continued)

HYOROVISBREAKER EXPANSION
The new equipment to be installed will have a
processing capacity of 18,000 BPSD and will be capable
of being expanded at some later date to 25,000 BPSD of bitumen.

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

and third stage reactor in sUlphur· plant.

Upgrading details are shown in drawing n~mbers 55E~A-007,
:SE-A-502, 55E-A-S07, 55B-A-523, 55G-A-524, S53-A-525.

HYdro~isbreaker technoloOY wil1 improve the synthetic crUde
yield from tar sand over the present ria)!del~yed coker
operation.

~Table 2-1 shows the percentaae ~y weiqht and ~v Volump.
of synthetic crude recovered from bitumen fed to the
upgrading area.

TABLE 2-1

SYNTHETIC CRUDE YIELDS
PRESENT
FUTURE

65 wt. %
68 "It. %

76.5 vol. %
79.5 vol. %

.. ':, j~~. •

': ,", ".1 ~'"

I .. :". ....~,•. . .•~~



DRAvUNG NO. SSE-A-007, SSE-A-502, 5SE-A-507, SSB-A-523, 55B-A-524 AND 55B-A-52SARE. ~roTAVAILABLE.

. '. <.
, ".",',,: ' . . . ': -
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2~ EXPANSION DETAILS (continued)

. DELAYED COKER EXPANSION

The new equipment to be installed will have a
.processing capacitYOf24~OOO BPSD of bitumen.

The new process tomplex will consist of diluent recovery~
delayed coker unit~ fractionation system~ gas plant~
new gas~oil hydrotreating plant~ amine treating plant~
and third stage reactor in the sulphur plant.

, ','

Upgrading details are shown in drawing numbers 55E-A-027"
55E-A-S10, 55E-A-520.

The delayed coker expansion will give the sam~ synthetic
crude Yield from tar sand as the present day operation.



... ::.
2. EXPAtlSlorr DETAILS (continued)

NATURAL GAS

It is estimated that the average natural gas requirements
will increase from the present figure of approximately
15 W1SCFD to 35-40 MMSCFD at the increased production rate •

.fQg

Approximate quantities of coke stockpiled in the expan~
sioncases are -- Hydrovisbreaking 15% of 2600 STPD pro~
duced --Delayed coking 25% of 3000 STPD produced. Ttle.·it

,of'
Ii

coke consumption by the boilers increases by only 13%
since additional steam ~ill be produced. by the addition
of a gas fired boiler (capable of firing oil on an emer.-
gency basis).

'/.

... ~! •

. /.,-(.I ...

SULPHUR

The recovery efficiency of the sulphur plant will in-
crease from the present figure of 94% to 96% due to the
addition of a third stage reactor. This is in compliance
...lith the E.R.C.B. guidelines on sulphur recovery efficiency
for a favourable feed gas.

SUlphur balances for present and expanded (Hydrovisbreaker
case) are shown on Figures 2~1 and 2-2. The hydrovisbreaker .

. ". . . , .

• case is the worst case since it produces nl0re sUlphur oXides
but still remains within the emission standards .

."" ..

" • ' ........ : ••••• J •



GREAT CANADIAN OIL SANDS LIMITED
SULPHUR BALAUCE
EXPANSION CASE

FIGURE 2-1 ~

~} -( 3.7 (7!4)'-----LiL.,t .- 2.0" (5.6)

-. " .-~. .:~

SUlphur
Recovery

133.1
114.0
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Expansion Case 59400 BPCD Synthetic Crude (1983)
No Expansion Case 43200 OpeD Synthetic Crude (1984)
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..

Sul phur in
Coke to
Stockpile

'.



'.'\
'~

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

.,

. GREAT CANADIAN OIl. SANDS LINITEO--- , -SULPHUR BI\LAUCE
EXPANSION CASE

FIGURE 2~2---

. ,

f.lAXUjUMPRODUCTIOil CASE PER CALEtWAR DAX
Expansion Case 68880 BPCD Synthetic Crude (1982)
iloExpansion Case 53900 BPCD Synthetic Crude (1982)

87,000 OpeD
Feed
70,400 BPCD

::·t~;:~~f'1,;.;~:/,.,~,;''':
, '4It~"

Diluent Retur~ __ B.O I !
6.4

(;4\,L8,.S)-[!&'~"'''J--~---~~OJ
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Recovery

"

~
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Lon Tons/Day Sulphur22 0 Ho ~xpansion Below

'To
Flare
Stack

(36.2) To
(42.2) Stack
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~"
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I ~~r,~
, I

, I
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------........ Coke to~ , Stockpjle



- wc z,.
~'(.' ; >"
t,~:,~~.~~~::-

Jta;, .
2. EXPANSIOnDETAILS (continued)

STEP'-
TABLE 2-2

RECOVERY EFFICIENCIES _ WI. %
(Based on Tota]' llitUI:1en in Place)

... . . The Environmental-Energy Diagram Drawing Number
55B-A-028 shows the stream quantities on a calendar
day basis averaged over a 7 year period for the proposed
hydrovisbreaker expansion.1,1;

. .... . ~~", . " "

/,: .
"

80 80 Plant Feed 80 80
.MINniG

CUf.1ULATIVERECOVERY % OESCRIPTIOli RECOVERY %
1973 19BT/87 1973 198j./87

PRIMARY &
FINAL EXTRACTION 90 92 Crude Bitumen 72 73.6•••••• UPGRADING 65 68 Synthetic 47 50.05(HYDROVISBRfAKHJG) CrUde Oil
UPGRAOIrlG 65 65.7 Synthetic 47 48.36

" .~. (DELAYED COKING) Crude Oil.-

- "--.:



DRAW!NG NO. 55B-A-028 IS NOT AVAILABLE.

,'/ .

'"i,:, "c,:.'" :;r,,:
.::,'

,:.'

".;

.'.'. " ., '

',.'

',;,

":'.-<

. ,
f: '

" .. . - . "', ," :.
" • '41 .,,'.: .:. ~ I'~ -: '.. • ':,;.:. ." '. I :'



TABLE 2-=3

.
2. EXPAllSION DETAILS (continUed)

RECOVERY EFFICIENCIES - VOL. %
{Based on Total PiLumen in Place)

STEP_. CUMULATIVERECOVERY % DESCRIPTION' RECOVERY % .
1973 1981/87 i973 ]981/87

MINING 80 80
92

Plant feed 80 80
73.6

PRIMARY lr. FINAL 90EXTRACTION Crude Bitumen .72

~."."

UPGRADING 78 79.4 Synthetic 56(1) 58.4(2)(HYDROVISBREAKING) Crude Oil
l!PGP.AOIHG 78 77.2 Synthetic 56 56.82(3)(DELAYED COKING) Crude Oil
(1) GraVity of Synthetic Crude Oil
(2) GraVity of Syntheti c Cr'ude Oil
(3) GraVity of Synthetic Crude Oil

340 API.
o32.5 API.
o32.9 API.

2.5 UTILITIES OPERATION

A 750,000 lbs/hr. gas fired steam generator will be reqUired
to satisfy the increased steam demand of the Extraction Plant.
The increased electrical power demand will b~ satisfied by
purchasing additional 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:
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2.0 EXPANSION DETAILS (continued)

a) The current license limits on emissions of 502 to the
atmosphere will not permit continuous operating of all
units on coke. Some fuel oil or natural gas must be
burned in order to maintain emissions below the allow-

"
",

able limit of 348 1TPD S02. As a coke fired unit would
. '. t. ,

result in considerabiy higher emissions than the present
mode of operation it was decided to install a gas fired
boiler to maintain emissions well below the license limit
and as close as Possible to the eXisting emissions level.

b) For the same generating capacity, the capital cost of
a gas/oil fired unit was found to be less than that of
a coke fired unit ($2G1M compared with $45MM).

TABLE 2-4
'STEMi~'WATER AND POWER

STEAM-
820 PSIG Steam Generating Capacity

(MLBS/HR)
425 PSIG Steam Generating Capacity(MLBS/HR)
ELECTRIC P0t'lER-'--'-'---'----..;.. ,~

PRESENT FUTURE

2250
270

3000
270

In House Generating Capacity (MW)
APL-Interruptible Supply Line Capacity
APL-Firm Supply Line Capacity (MW)W..a.TER-
River Water ReqUirements (Acres ft/yr)

68(MW) 17 68
20
14

25,000 30,000
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o. 2. 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 uprating of the eXisting 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 turbine generators.

TABLE 2-5

IMPACT OF POWER GENERATION ON GAS PURCHASE

FUTURE
W/34 MloJ

fLEe. PURCHASE

FUTURE
W/O 34 MW

ElEG. PURHCASf
o

. '," PRESENT
PURCHASED pm/ER
NATURAL GAS

5 MW
15 MMSCFD

34 ~1l4

35·,40 NMSCFD 50-55 MMSCFD

HaVing the faciliW to purchase back-up power is good
insurance against failure of the in-house turbine generators.

2.6 OFFSITES/PIPELINE OPERATION

The cooling water system will require extensive modifications
to the existing pumps in the river water pumphouse and the
installation of :~wsupply and return lines to and from the
new process area.
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2. 'EXPANSION'DETAILS (continued)

. ',~."

To satisfy the requirement of stori~g increased synthetic
crude production, an additional gas oil product storage
tank of 85,000 barrels capacity and an additiona.l off spec-
ification product tank of the same capacity will be in-
stalled. 'of,

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 system "'ill also be necessary •
..... ...~.... ... ... ..~....... ~... .... ' .

."PRODUCTS' PIPELINE

To meet the proposed increase in the current p~oduction
rate the fol1owing modifications and additions to the:

existi.ng products pipeline will be reqUired.
a) Installation of a new pumping station at Mile Post 90.
b} Equipment and layout modifications to the Fort f1cMurray

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



....'.
,.".;.
. i ..;.: 3. ENVIRONMENTAL

'""".,,' .

3.1 ATMOSPHERE

• " .' J •

The principal effects of the operation of the plant on the
atmosphere a~e associated with the discharge of sulphur
dioxide and particulate matter from the power plant stack
and sulphur dioxide from the sulphur plant incinerator

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

stack.

-'.

'·ct

As was pointed out earlier, 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 iTI increased sUlphur dioxide emission rates
of between 10 and 30 long tons per day.

The average sulphur content of the coke used for fuel in
the power plant will be 6.1% and an average consumption
of 2260 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. levels of sulphur dioxide and hydrogen
sulphide measured at the continuous monitoring stations
have consistently met the departmen'tguidelines and this
will continue.



"'.' .~

, ." 3. ENVIRONMENTAL (continued)~

G.C.O.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 •

. 'c·',

The only increase in hot water flo\'1 to the Athahasca River

will result from the installation of a once through cooling
water system for the new upgrading facilities.

3.3' LAND-:"." The land recla~atton plan for the proposed expansion will
be essentially the same as the plan currently being followed
with some updating to proVide for the faster mining rate.
A formulated long term reclamation plan for the lease was

submitted to the Development and Reclamation Committee on
...

. :.: .

April 14, 1978.

'.,~, .

••



, The estimated capital costs for the proposed expansion
a~e broken ou~, ~SfOllo,ws~,

:.1

""e'r' ,. .

--':'t.

4. FINANCIAL DETAILS

4. 1 CAPITAL COSTS
/.,.

TABLE 4-1

CAPITAL COSTS - S x 1000 AS SPENT

4.2 OPERATING COSTS
The estimated operating costs in the Summary Table
represent average as spent dollars over the period
1981-1987. These figures exclude product royalties
and depreciation.



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

,' ..."~-
4. FINANCIAL'DETAILS (continued)

PRESENT FUTURE", '.'.

0/8& MINE $121 $144.1(, .

EXTRACTION $ 25 $ 32.8
UPGRADING . $ 43.6 $ 59.3

TOTAL $189.6 $236.2

4.3 SUHNARY'

", ~.~\. ',', ," .... :~.~ - . .,', . .

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
rIO EXPANS ION

TAR SANDS MINED (MMTPA)
SYNTHETIC CRUDE (BPeD)
(Average 1981-1987)
GAS CONSUMED (MMSCFD)

37.2

FUTURE
EXPANSION

47.9
47.5 62.5-64.0

15 35-40

(continued on next page)
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.:./ 4., FINANCIAL (continued)

TABLE 4-3
(continued)

, .
. . '

FUTURE. NO EXPANSlON
ELECTRIC POWER PURCHASED .3.0(MW)
COKE STOCKPILE {ST)1987 2. 34MM
SULPHUR STOCKPILE (LT) 1987 1.52~1~1

WATER TAKEU FROM RIVER '25,000(Acres ftl yr )

WATER RETURNED TO RIVER 9,200
(Acres ftj yr)
(at 10°C above normal rivertemperature)

.';-':- .'

"eo .
? ' ",

•

FUTURE
EXPANSION

5.6

3.99MH-Z.66MH

1.80MH-l. 77~zM

30,000

14,700
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SYNTHETIC CRUDE YIELDS

,.'•.
, , APPENDIX A

LIST OF TABLES AND FIGURES

',TABLE.
,' ...

:'1.'.

. '. '.. ' "

..
' .. ?:'.'

. ".2-2".,
, .... ' .. , . RECOVERY EFFICIENCIES - WI. %,

RECOVERY EFFICIENCIES - veL. %
2-4 ',' STEAM, WATER AND POWER• IMPACT OF POHER GENERATION ON

.,'GAS PURCHASE

. 4:'1 ' ",
, CAPITAL COSTS

4-2 OPERATING COSTS

SUr~MARY

FIGURE

2-1
SULPHUR BALANCE - MINIMUM PRODUCTION

2-2 SULPHUR BALANCE - HI\XmUM PRODUCTION'.



APPENDIX B

LICENSES
: ~,~','

, ,

1. CLEAN AIR LICENSE (and Amendment)

2. CELAN WATER LICENSE (and Amendment)

3.' CLEAN WATER LICENSE APPLICATION

4. ~LEANAIR LICENSE APPLICATION
~TATUS
Now being prepared.
Deadline far D.D.E. J~ly 1, 1978
Due Date for New License -October 1, 1978

.' c"
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1. CLEAN AIR LICEi~::.::land Amendment)'



•••. .

'.' .

.,...·LICENCE.TO OPERAiE ..OR)JSE.

'. .' 73-Al-114A(75)LICENCE NO •••.••.•.•••••••..•.••.••.•..

PERMIT NO.•••••••.•...••..••••• _ ..

',' FIL':: ~\IO.....•••••.. .??:~~:~.~~:.

.TO .•........ : .:.~.eO·"!.~Y.Ec:.~.~.~tli.~.~ ~!.~~.~.':'.~~!!:1.!.~.~.~; '" ,.. " ..:'" "~" : ~ ~ .. . r •• oox ~;J '. . . .FORT McMURRAY, Alberta

.:<,.- ~ _ - ~ ~ '-., .
;":j':' 0-

,\.' .

.'

.Purs:.Ja·ntto section 4.1 of Th: Clean Air Act. a licence to operate or use .

. the oi 1.·sands recovery plant for the production of synfhetic crude oi r.and assoc:rated
','. by~product5 from the Alberta oil sands subsequent to the above compan-yls sub.mission.. dated December 11, ]974

is hereby issued subject to the terms, conditions and requirements attached .."mra .

. Edmonton : ~.I,J.IJ.e.. .1.2 , 1!J .75 ..

......................Q~011\":....... ..Din.r.r::z::~·:~~~l..1 - 'I' •

I . .
\j

Al " \...,fl
•) , .l••
...
".:' . . --

It



.• (6)

•

Lief i-ler: .'NO,

V:~.t;..~.-:.!.!.~!:.P5}

TERMS. CONDITIONS AND REQUIREMENTS ATTACHED TO LICENCE

(I) Department of the Envirorune.~t licence No. 73-AL-114 ;s hereby amend~d .•
(2) Clause l.lt is amended by sLriking out the num'era) "J.Oll and substitutingthe numera 1 II L 211•

(3) Clause 1.5 is amended

· (a) by striking out the nUiJerall'9.lrOo" andsubstil.IJtingthe'rlumeral· ,"16,000" ·and.. ....

(b) by striking out the ntlJ;.]era]117,50011 and substituting the numeral1113,00011•

(4) Clause T.7 is amended'by striking out the' numera]1I6~3". and substituting,the numera 1 "7.0". '· ~ . .

(5) .Ciause ].8 is acended

(a) by striking Out the ntr...eral"4~IOO" and substituting the numeral"4,700", and

(b) by striking out the n~ral 11:.30011 and substituting the numel'"'Z!"3,80011 •

Clause 1.9 is amended by striking out the numeral 11550" arld sUDstituti:-;gthe numera~ 111;50".

(7) Clausel.J6 is amended
(a) as to sub-clause (a) by striking out the date BOctoher 31, 197411a~d substituting the aate lI~lay31. 1975", and
(b) as to sub-c1 ause (b) by striking out the date "Au~ust ~ 1 , 1978"and substituting the date IIJU]y 3], 1979".

(B) Sub-clause (h) of clause 3.T is struck out and the fo1lqwing is substituted:

(h) The additional monitoring facilities as detailed in sub-clauses (b).
(f) and (9) shall be instalied and operational by

J) Hay 31, 1975 for the hydrocarbon ~onitor,

Ii) June 30, 1976 fo~ the continuous ambient monitors, and

iII) December 31, 1975 for the power plant stack continuous
particulate and sulphur dioxide monitors •



- 2 -

LICENCE. ;-:0.
73-AL-114A( 75).........................

TERMS, CONDITIOrl!S AND REQUIREMENTS ATTIi.CHED TO LICENCE

{9} -Clause 3.4 is struck out~

"-,; ..

....

, ';l
•• I -~ ,

. "

" '. '...... .....
;r: .

" .. '

.,', , " .
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I..: ...

: .- .. . . ....---- .-.. , ._ .... - .... ---...-..._".-._~_ .._- ·-----111
.- ..---It ./ I• I· -. - ..'.... -. ~·I·t •• J' "'.: .• ,_.\! I

"..... 4 . , ... 'U • '... , ......I

...~"":._- .,ro:'--- ,""-r- 'c" ~• ".7 .. :.' "'"'. .... I

-c.-r; :.... ii."r~ J 2... • n.
, . --~.---~..-

LICENCE NO••.. ].3::~·k:.l1.4..._
c L •.• : " . •~ c

'.

FILE NO. ~ ~••13~.sA::13.t..~••• ..
, .

..'. .."..,::"
• TO _ •..•....r;.r.~.9.t..~.~.rF?9.!.~.i;I9.I.l.j.?f).;.'?.J.Lrn!.~.f,!.r! u_ •• ~•••••••• ~~••••••••• ~ _ ••••••• _ ••••• ~~••••••••••• : •• ~•• _

' ,,
P.O. Sox [;50

.. FQP.- ,.. "'J,-::"y '1' .
-_............. .."J .•.. ~';};, .::-..·.:~.. I••!:~••li'.~.r.~.~ ~ :.•..............: __

.• ur~ant to s:ction4.' of The C!c2n Air Ac:. a licence to operate! '~r u~c

·the 011 sands recov~ry pJ~~t for the pro~ucticn of $yn:heti~ cruce oil ane
C1$Sodatcd by-pro:7ucts, frem the Alberta o.ilsands

is hereby issued sub]e::: to the terms. conditions and rec;uirements attache: here~o .

•
Edmonton ~•••••••.._ •••~."'••.••••.•••••••.•..•.••.•••.•• · ~~~Rk~r....l.~ ,9 ..7.3. •.

..

•Al 133 •

.

.Amended by halld as per cover 1et'ter, Jun e 12, 1975.•• •

•

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

.. "

.-



'"ct,

•

•
. TER:\jS~ COj\JDnIO~~S AND REQU:RC::.1ENTS "TT ...\CHED TO LlCE:;CE

/ .
"\.

.' 'III. C
Jv Iy r,/i',""

D:. Pro~rnciatB~~rc of Health Fin~1 Atr Pollution A~~ro~~l ~? 355-P-5C9
·Is hereby c<lncc)]cd c:nd t~c tc.r",s. conditions ar.·::!rcqu';rc:::e=-:ts of this
. licence ta~e precccen~e.

The pl;;lnt ;eFer~ed 'to herein includes those builcPl':I~>,'i::rut:ures.
opcratir;.g ..nJ s::orcS~ fLlcil itics and I~r:d locate::: ',:,;'_he SE ,1/4 of
:Sectlon24" TC"':;1Ship 92" R.];1se la, \.'e.st of the 4t~ r,c.:(i'cian and
'Blt~~ino~s S~rics Lease no. 86.

.
"

f
f... ,

"1.3 The plant r::aybe cperated up to a rnaxir.lt:Gl-precessing capacity of 93,00:)
barrels per stre~~cay of bitu~en feed to upgradi~g.

I.'"The 'emission of sulj:n:.!rdioxide to, the a:iT:)s~here frci.l the s:.:lpnr.:roh:'lt
Indncr~tor 5t2;::::1< sh.'11 not exceed 1;8 ]ongtons Fer day07' 1:"0 long ton
.In any half !lour' pedc::. . - '-,; ,t.a r ....

.~
I~S"The concenti,Jtic:'i of sulphur dicxi::~ in the n,:.;e ;'~scs ~eir.;: ex~at!:;:ed ....:.t:..:~"to th - os ~ -=""' -~~' 1"""'" pI'" - - '" -- I. 'O:",.,l! "f"\.C a ....-:: jj..e~~. r_::l...1- su ,.-".)1 _n, InCII"l",ro= • .,:.r s~ __ ..... ~ ...... -_. ".1". ' ..

J "--'. • J_ ..exceed a cne-ha J;: h=;Jr averaS2 1;ve t of <:. IO'l ~'cr::5' p,zi':::i I; iC:1 ~'I _ " .....
volume or a 24 hc~r ,average lavel of 7~5qo.jj~rts ;cr mil ~io~ ~y volu~e.

1.6 The sul;~u~ pla~: :~cinera!o~ st:ck shall be 2 ml~lmum cf ~;J feet in
--height 2~~ :~c :::i~i:::~~ fi~e gas e~i5sion :~~?~r~::~i'e s~~l] :~ IC~o

degrees Fahran~e:~. St~c~ s~~?iing f~cilities ir.:iuding ac:ess lc:::ers
to sampling pla:f=i~5. sa~=le ~o.ts and 110 volt electrical cutle:s ~:the platfcr~s sh~]} ~e provided.

.,,'

The emission of s~]phur dioxide
stack .sh~11 no: exceed 300 tong
hatf-hour pericc.

:0 the atwosph~re-from :he ~=wer pl~~t. ......"
tens per coy or" 1::.3 Jor.g tc::s In any
. . ~

1.8 The concentraticn ef sulphur dioxide in the flue ;ases ~ei~; exhau~:c~
to the at~s~here rrC:ii t;,e ~cw~r ~t<;n: stud: sr.all no: exc~.::::: a c:-:~-.-:.JJf
hour aver.:sc level of 4;-]CO ~crt's ~er r.'jillion ::y ''':Jlu;::~or = 24 r:ot.::- :~::'-:'.~'~J~average level of 3;500 parts per ~i]]ion =y vol~=:.

1.9 The po~er pla~t stack s~al1 be a =ini~u~ of 3SQ feet in hei~_-htand :~e
- .~(;, .... 1.D)tni~~m flue sas e~jssio~ te:::j;::ratl,rc sh:.lt ~e ::: cesr~!::s F'ahl"~r.~eit. '__ .

Sar.li'ling f.::;cili::ics ir.cl:.;cif':g ~cc~ss lac~~rs t~s;:';Jlir:= ;:;la:;;for;::s, -r ..·••• 1~.

sample po:-:s .en:; lIe \'01: electric< I Cutlets at t::~ platrvr:::s s:-:all be "
provided en the ~rcechjng frc~ cac~ of the three toilers •

•

•
•



1.15 The e~issicn of par:ic~l~;e~ tq the at~vs~here frc~ the PC~er ~lun:
sta~k....-.slutL-"'·' ....x~......-1 :J i1~ "'Ol,;-"'S "'~r IC--:O -c:u-...Is 0': -~5"'C effl" ....~~L..----- - .w '~'''''-''-- ... ,~., I- "-,.,- w,. '>ow > '='" ~ us ...__e·,,( adjusted to ';0 ;:er~e"t ex;:iss air for pro:u~t" of CC~~ustic~. .";',; .'

1'," ,.-:". I,

•

/
.'

. .
TEH;\1S. CO;o..::JIr:O~~S A~D r\E:OUIR~i.l::NTS i\TT ~'\CH'ED TO LICENCE

•• I •...~..

J.IO The sour sas (I~re stack sh~tt be a ~rnimu~ of 150 feet in height ~~J
shan'be e~uip~Cd ,·..ith a ccn:inuously burning pilot .an_dan c,ur;o'j"-:c1ti~
flame ig" itor.. '. IJIfY 1,1t •• ·".....1 'l;)

1.lr In the cvc~t of en c~erSency neGessitating the flaring of sour gJS. ~
. sufficient ~~~n:ity of residue ;as shall be added to the sour gas u;J~
stream of th~ fJare to maintain

,
~ ,l /". ,.•:'~ :a. J

.' ,
/,J,l\

P, __

(a) .- " - - " ';1· // i~.~. .
.... t' Ithe grOlis heati,ng value of the ccr.:bincd rcs.rcue gas and sour sas ,,/.~~.~.!

streaQ to the flare e!'~ual to (:)1" gre.Her than 2SQ STU's per c:;t-i~ ~"';"'If.t ....."•

.foot (at, I!". 65 Founc-s per ,squarc,incn absclute and iG,a dcgret::s .:' ~'J/ ....

:)/' ~fahrcnhc' it}, end .J, ,_ /.-..17

tI
•.

(bJ the ct.'T.:uJative ltaxir.::J::1 calculated ground level cQncetltl"Cltion of
• $Ulphur dioxide belcw O.ZO.parts per million by volu~e •

1.12 The hydroc3r=cn'ftcre stack shall be a minir.:um of
and shall be equip~ed with a contincously burning
matic f]a~e isnitcr.

, .... ."...
J~5 feet in hei!::~: -':
pilot and an auto-

A/~:~/j ~I~~.!ir,·t:..:, $'_
r" 1.+ ....

..... /' J,.,,-"'o-1.13 The cperation cF t~~ przn~ shall ce such t~~t the' release of 5ulphu.
dIoxide to t~e at~cS;"t:cre ~ces no: result in ar. ambient C:"Ie hour <: ....~!"'_
age conce~:r~:icn exceeding ~50 r.:icrcsrc~s p~r ccbic ~e:re (~~?rcxi-
rnately 0 17 pa~ts ?~r ~iJJion ~y volc~~) Cr ~n an~ient c~~-~~lf hour
average ccnc~n~~ation exc~~ding 525 GrC~0~ra~5 ~er c~bi= ~~tre
(ap?roxi~~:~]y 0.:0 parts ~~r mi!!icn ~y.vcJ~~~) or S~!~~~~~io~ic~
at ground LeveE or at any other poin:: of. ir.:piii;er.:er1t. ".".:,

,,.

1.14 Th~ operatio~ of the plant shall be such th2t the re1e2se of nitroge~
O~ldes to tha cic~os~here Gees not result in an a~bient one hour avera~e
concen'ti.3 t 'ion exce~Cins 4co ii/i crogr';:1s per cub ic ::;e~re (.;lp;::rcxir::<l:e! y- ~':
0.20 parts poer million by voTu;;:e) cxpress~d .::snitrogen cioxic:!e at
gtound level or at any ot~er point of impinge:ent.. .

1.16 With rcs~cct :Q cC=?1 i~nce with a ~articuJa:e e~issicn concentraticn
fro'TI the Po....er plant steck not to ex-:eecl 0.20 P0ur.cis"pei lC~C pounC5
of effluent acjus:ed to 50 percent excess air, the Cc~~any s~al'

}f1:-:/ ; I /1'={

Ca) on or befolre ~~-::'~;-!-;-~9-,i~, sC::7:ir an ini~jQl ;rc~os ..l Ot:t-
lining :h~:P,)r::i,ula~e centro; :e::hniG~~ to be iI:!pler.:~nted,and

-, I-.! U: ~I '): ,,,,~

~0-'s" 3~r::-J-9;3, ccs;g,"l, Construct and ·Cc~M-::enCc. thi!t~e p~rticula:e cor-trot f~ciJitjcs.
(b) on or ce.rare

opera t ion oJ
..

•

j-_._------------------------------------ ..._,-------
'.~-_ , ~' _ .. -. ...... '.
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TEr:r,iS. CO:':OiTIOnS :.r.!D rU:CUIRE:.1ENTS I\TT':"::HED TO LIC~NCC:::

\
Prior to the ex~iry c~tc of thi~ licence, a ~~~pos~l s~uY' be 5ub-
tnlticd :;0 :~c Dc~~r:~~n: d~:,'J i1 in; the s :e~5 ""~ich t~t! C::::tp;:;ny 1=' o!r.s
to Im;::dc::-c:n to cO;';Jly ~Ii:h ~ r:1,J:d~ut:lcaJcL:I'::~dgrc:..:nd !evel ::iu[;:~t.:r
dIoxide c~n~~n:ration of 0.06 ~~r:s ~cr milJi=n by volu~e with rcs~~ct
to emissio~s fro~ the pl,'Jr.tunder all op~ratjr; con~iticr.s•
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TEFU•.1S. COr:OITIO:\:5 J.\i~D nCQUI P.~:.~=iJT$ '~TT ACHED TO lIC:;:-~C~

I ~ .. ..

." ..
2.1.
I.. The oit s~nds reco~cry pl~nt shall ee operated in a~corc~r.cc with t~~

co~p~ny's sut~jssjc~s of ~~y 17. J~iY'3. and Au~ust J. 1573 relacjr.~
'to Ai'pt lc.Jticr: tro. 73-$";-191 L:;1Cer t;-'c CIc~n.Air Act for an (J~cnc!::-~nt

'of a Jrce~cc to ~cr~it ?rc~ucticn to be ir.crcased to 23.725.000 b~rtelsof synthetic cruce oil per year.
2.2

All ~aterjals causing ceors are to ~e conFined at the Source of potential
emIssion. Spills of oeorous ~.Jterial ~USt, be c]e~nedup in a manner

'satisfactory to" the Direct'or of Pofiu:ic., ~ontrol.
2~.',~Should strong or offensive oeors be cetected fre~l!entry ot;!'.;sidc,the plant •

..the DIrector of Standards and Ap~rc~~Js ~~y re~uire the Cc~~any to ccrry
out an OCor survey, detcr:::ine the ?csSibie Sources of the oeor L2r.d re::ort

'. the findinss to the Director for as!iess:::ent. Such a Survey r.:~st b~' i .. i:';'
la~ed by the coc~any and c~rried O~t in a ~ynr.er satisfactory to t~e
Director at the cor.:pany's Own exper.se.

2." .Smoke e~issjon fro~ flarins a~d ott~~ ~rC=eS5 oper~ticn~ ~~s~ ~~ ~c~~~~~e!y
controlled to r.:eetthe reCjuirer.:enc5c;;rtlir:ecin The Clean Air (Hax;;;:..:::::Levels) ReS~}~ticns.

..": ..
. 2.5 The operation of the plant shan be s~"h thot 0 minimum of un~urned hYcro-

. carbons are reIezs~d to the atj::Ospr.en~ •

i.?Mr future oxpons ion of the· plant or chan,e in the mode of Ope,'e< ion "".ist
'bereported to the Director of St~nc~~~s and Approv~ls and wil1 nec=~szta=ca review ~f this licence •

.--. -
, .

_ ..

" .,

•

_ ..... - ,

- .. ~---_.-_._------=-----------------------------------
... • ...... _ 'P' _ _ • _ •• • • ._.__ .._------- ....... - -_ .......... . . '. .
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'., .

."-------

•

"

I
•

,TERf.1S. C(,j;DlTIOj·:S Ai\D REQUIP.~:"iENTS A7T ACHED TO lICEt':CE

I
SEen cu TR~~£" : .'."

~on i tori roc
'Approval s

"-
In a ~nncr s~tisf~ctory .to the Director of Sta~carcs and

Ca) The flu~ gases in th~ sulphur p~~r.t incinera=or stack sh~ll be:
•
J) Autv~atical1y ~cnit~red o~' a continuous basis for sulphur

dioxide, volur.:c f1c~'I.rate and exit,ccl':1~erature •.
•~j. .

'it) Stack surveyed four tir.tes per year and the foJ lo\·,ing deter-
mlnat ions r::.3de:

- the rate of flo· ....of suh::hurdioxic~~ ether sulphur gases •
~~.rbon,.~io~ice.~i~t:~.scnt~~SEn and \o;atcr vapor;.,

..._ ..... - ... ,.
..- .' ":,

.. the flue gas volume f10N rate and :e::::erature• /
(b) The flue sases in th~ pc~er plant stack sha!l be:

Ii)

Autc~~trcal1y ~onitored O~ a ccntin~=~s ~asis for sulphur dicxice
Jparticulates. voll,;:::e ficlrl rate end_ex;: t~2.g_~a:9rc.

4.!"o ~"y !"';t c. ";, /-:~"

Sta:k surveyed ei9ht ti~~s per year =~C :he fcilcwir.g deter~in-atlons l':"..3de:

..,- the rate of flcw of sul~hur ~ioxi~e. oxides of.nitrcsen,'
partrculate~. carOvn cioxide~nitrcgenJ oxysenandwatervapor;

• the flue gas volu:::e flc''''rate and te::-;:erature•
(e)

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

A minj~um net\"cr~ of forty st:=.tic cx=os:.::"'!;!::ylir.~~r s:Zl:ic:ls
the detection of ~ydro;en s~l:~ice znd ~~:a! sul~~~ticn shall :~
~Intair.ed at suitable IC~zLi~ns arcunc :~e plant •

~--. "",
• 1

(d) A minir.:u:nnet~"ork of eight suI;:»hurdust:f~n S::.3'ticnsshall !:er.:ain-
talncd at suitz:lc locatjc~s ~rou~c t~c ~~l;h~r s:orzse area •.

(e) Repr~sc~tatjve s~~~les of cotl coke used fc~ firing ~~d purticul~c~
·r=att·.!r bcinS exhausted frc::'lti':e pO'r:er plen: stClck s~ai ~ ~e an,Jiy::'cd
for total he.)'.'y :::~:.11s c:::-::c:-:: at .a:=;:J~cxi~:~ly t:-::"~~ r.::;nth ;n::~:"'luls
for ~ one yc~r pericd a"d in su~sequen~ ye~~s at a freG~e~cy to tedetermined ty the Director •..

•
•
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TERi.~S. CO:':OlTIOi';S ~:~D REQUJn ~;\~Ei\:TS ,\ TTACHED TO UC~~~Cr:

\

(9)

A fivc-stiJ:ion ar.oie:lt air ~uillity r.:o:litorir:g. system for the
pur~csc cf c~~crr.inin9 th~ c=r.c~r.tr~:ic~s cf sul~h~r cioxicc
~nd hydrcs~~ sulc~i~c.-wi~~ s~ccd a~d wir:d dircction.snJll be
ma~ntai~~j Q~d o~cratcd on ~ ccntin~o~s basis.
A~ a~bient ~ir quality ~~ni~oring su~vcy for the purpose of
aetcrmir:i~S t~e cc~~entr~:icr.s of total hydrocartons shali te
maintair.cd ar.c c~eratcj cn a contin~ous :asis.

(hrn,'c Clddii:l0~~J rr:~r;itorin9 facilities as detafled h s:Jb::l:!uses
Ca) 'to (9) shall ce installed and C?eratior.al :::.,.At.:;us:31. 1~74 .

. 3.2 P.eturn~ - The monitoring infcr;:::J:icn rcferred to in clause 3.1 shall
be tatlulated and st:::-_'i!:.;ri~ed in t:,e fo ....of a r.::nthly re;:on and
for ....arccd to ::~e 0 i rec:o:-or ?o ll:.Jtion Co;;=.o I b~' th~ e~d of t~e r::.::n-::'

•fOlloWing the r.:o~th fer ...-;,ic~ t~e c~ser\.'ations were rr.a·cT the r::c:"lr;hly
report shall ccr.~ain a~y si;~ific~~~ in:or~ation related to the e~is~ic~

: of Conta~in<;r.ts ir:c1cding th.e folle ..ling i::e::l~:

Ca) The daily ~axi~~~ ~alf hour avera;e and the daily av~~a~e Yalu~s
for the CC~ce:"l:r~:;cn of sul=h~r·dio~i~e in :~e pc~er p!~nt s:a=k
and. the incir.cra:o. stack. .

.. (b) Th d• 1 • h .J. 1 •• r.-----J . J::e a I y aver<!se ar':o t ..e ~::! I Y ml n 1~.!.JJ:1va l!es ,,,r
emission te=.perctt.:rcfer the po~er ?J~nt stack andstack.

flue S2S

incir.erJ::r
.........

:-. : (c) The daily ~axi~um.~~~ the daily average bolc~2ter re~djncs ~ d ~~
_ -1': ... ecorrespondins estj~:~c ccnce~t~3tic~ of particulates in the flue

~ gases bein.s exh.:.us~ed rrci.l t::e ;:C~·Jer plant Stack.

Cd) The daily aver2~e a~d th~ ~2X·~~~ haif heu. aver~c~ of ~~e n~~~~~
of long tons of sul~~ur dioxiie e~i::ed to the a~~o5~~cre f.~~ :~~power plant s~ack an~ the incinerate. stack •

.OCe) The daily a~C~nt. Tn tcns~ of tar sar.ds prccesse~.

(f) The daily ~~cu~t. in-barrels. of bit~=.~n feed to u~;racing.
(g) The dajJy a;::our.:. in tons. of coke ;:~C~uce=t the c!aily Qr.:eu~t .in'

tons of co~e ~ur ..cd in t~e ;:C~cr pIar.t and t~e Sulph~r con~c~tof the c.c~e.

(h) The daily amount. in barreJs. of liquid hydrocarbon procucts.

r--------- ~ _
'. .". '. ~. ";. ... ," .

•

;

Sc!~.1t:,t~r·..
~l~ ,:l••,..;~ ...

;
I
1
j
r.
~



3.3 -All uncontrollcJ .eleases cf air cc.ntc:ninants from the 'plant and .;~y
,occurrences of ;-.cn-c::;;:::diance \·,it:' i:'U': ccr:ci:ic:1 of this lice:-:::e sh.J:ll

'-be-repol-tee ;~,7.cc:! ia:e Iy to -ti:~Din:=:~r of Poll u,dOii-Cc~~trc;'(-~r.dccn"
firmed (0 writing within 72 hcurs~

- ,--- -, - - -. "---"\'l3~~WIth resp~ct to t~e ccnta~in~nt cc~ccr.tra:icn and c~issicn rzte rc~~ire-! '
'.. ,n-rents outl ired in clauses 1.4. 1.5. 1.7, 1.8 and 1.15, the cc;.~any ::1":21 l, '-'. of

.. b- report to the Direc:or of ?olluticn Con~rc: '\·;ithin Z!; 1':-:::1r5 <311 ::.=il,y ~:'~7',-':
, '- • Co

. A;' A.....'·., variat ions sre~tcr t~an 10 ;::erce:1t ,O::=:.J:-:- in; ~·Ji::hin the ranse of 50 pcr- :~:J ;"':1' .
(t~~',,~ce!!~to 100 rercen: of the lZ'.a~ili&t.:a.=1loy;a::le1imits. .- J i

~.,... --------
3.S A rnaterl.:Jls balar;::~ s~atei;:e~t shall be prepared and subr.1itted to t~,e

DIrector of Po.1u:ic:1 Ccnt~ol en z ~~nthly basis. This rc;or: snail
IndIcate the ~~~nti:y and chcroc:e~ of inco~ir.9 process cr.e~icals and
raw materials to the plan: and the:r disposition uS related to air, ~

. "water or 1and. .,! -' .;.
;-;r': T.·"J' ''l....,,' lit

•

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

•

..
.. J, I

, 'i

'.', .

\
J
(.I) The d;:)ily sulphur procu:tlon, Tn tons,' '-:lndthe sulphur recovery'

efficiencies. "c

,...~.__ .....

I n:Rr.IS. CONDITI;)NS AW) n <'QU:;; =:.lEi~T S A~T ,,"crrED TO LICEi~CE

'0) The results of the st~ck surveys carried out during the ~onth.
(k) . The sulph<:!tion levels as ceter::tcd by fhe cxpcsurc cyt ineer ,

stat ions.
(I). Th~ a=bicnt sulphur l~veis ~scotlected b~ the dustfal1 sta:icns., "

(m) The results of the continuous a~~ient ~onitori~g surveys for
sulphur.~ioxjGe, hydra;en sulphide ~r.d hydrocarbons., './

'"_ .. -
en) Rcr.:arks relative to t~eperfo'r..:3nce of the ·afr pollution centrol·

p'rogra~ inclucing an interpre:2tion of si9nific~r.: variQ~ions4
I •

3.6' An annual s~r~ary and ev~lcation re~ort of the pcrfor~~r;ce ef the air
pollution cOI1:rol faciliti;5 and s:·ster.:s. t:cse~~,,:er with the !"el"Hr~c'
quality and ~~~ntity of air conta~i~2n::z relcuscd to :~c ct~=s~hci~c
shall be pre~~r~~ ~~d fer~~rcec tv tr.c Direc~or of PcI luticn C~ntrol
by febru~ry I~ of t~e yeur follcwi~; the year in c~cs:ion. This ar.r.ual
report s~~11 ir.clu=~ rc~;:)rks~crtainir.g to ~ir.or extensions ar.c dlter-
~tions, and phc:c;r~~hs or 3S ~ilti~etcr slides of the 3ir poilu~icn
'ccntr\:ll fucil i:ies •

. "

• •

I,.

:::::=::-::-------- •• -IJBi'-.- .-_- .-!i-'B'
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. TER~1S~CO:\:DITJO;~S ,.~r-:OREQUI~E;;1Ei\:TS ATTACHED TO LJC~i~Cc
."

..... .

..',"

'.1 Ca) .
Pursu~~t to ~nd in ~c~or~~ncc Wtth the provisIons of The Clean Air
Act. the Minist~r of ~~c £nvi~cr.~ent ~~y iss~c ~ step or~er :0 t~c
comp~ny or a~y perSOn ~hcrc the previsiens of the Ac:. r.egul~~ions
~nd oiders t~erc~~ccr. or th~ conditicns or this Iicc~ce hav~t~~n
contravened. or .,;r.cre'the Hinist.cr ccnsicers any ;:>I.::!r:t.stru;:;'i:t.:i~
or thing to cc a Source ~f air pollutien represen:ir.;an i~~~ci~:edanser to ~u:..;:!o) i fe·.or 'pre;:Jcny or t::oth •..

In a step orcer~ the ftinistcr r.~y require that the person to whomIt Is directed
.'~.: : "

.il

... ' '

'.' ....... ,,~ . '
.. I)

'IJ)
cease the contravention' specified in the orcer, end

step cny o~cra~ions or shu: dC~1n or sto~ the c~eration of 2~y
pla':1t, ec;uip0~:;.t. 5<:rUctt.:.c or thing ei~her pc·i;;;.J~ently c. f:;ra S~ecifjed peri6d~_

4.2 .This J icence is granted on the bas is of current knc",Ied;., 'echno 1"eY,
and c} rCL;t'::stcilces dr.;:. if de~cd ne-::CSS2 ry by the J j re=':O;" cf 5 :a::-::=:,,~s
aod Appro.al., the te~s. cc6ditions ~nd r.~alr.c.n:s cay ~. revised,
omencled or ""oked at eny t ;=e. I" ariy event. thl s licence sha J I oxpl roOctOber I, 1~7a.·

""1

Octo~er IS, )573
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•
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.ENVIRONfy·;ENT

..;;',LICENCE TO 'OPERA·TE.'O'R,.~\USE:,';::'.i.:'.··
• 'C',I \. .. 'l'" '., ," ", •

:. . '" .

LICENCE NO. :.J3:-.WL,:,.O.~JA...••

PE RMIT NO .•••• _ ••••••...••••_•••••.•~.

FILE NO.' _.?~:-.~.~.:"}?a.~.
. 73-SA-19J .

TO ···············.· .._~!.~~~..~~~T~.i.~n..R.i..L~i'!~~?..~.~~.L~~~~ : .
' P.O. Box &.:00J. , , .'

','": . .' .FORT "lcMURRAY, A! berta - ',. . .
i.,a '. T9H 3E3. . . ..:
", .,. ~ .." ', ' , '.

PurSl!Jnt to section 4.1 of7h: Crean Water Act, a licence to operate or U5~
" . . , ,

th~.·tar sands recovery pla~t for the production of synthetic crude oil <ndassociated by-prQducts' from the Athabasca tar sands

is hereby iss.Jed subject to 1r.: :<::r:i:S, conditions and r~qLlir;:;llCrHS ,it l'Jcht;:U ",)rcto.

Edmonton : ~ ~.l!n.~~.~ :~.,75 .

Wl:e 377 1.!ilt/2,...............~a:~ .i: [,. ".i i," J~:~·t iU~ (,: ~~ 1!1I: ••1.:: :~.

,,';,.

'o"
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L1CEfI':CI NO.
l'-\.lL-041A•• J , ..• TERMS. CONDITIONS AND REQUIREMENTS ATTACHED TO LICENCE

(1)1 Wa ter U cence 73-WL -04 lis he reby amended.

(2) Clause 1.4 is deleted and the faJ lowing ne~1 clause J.4 is substituted:
•

1~4 The COmp3ny shall with respect to th~ disposal af tar sands
extraction tailings from the extraction p=~nt

(a) direct these tailings only to
(n
(.i ; )

Tar Island tailings po~d, and
, . ,

the worked-out Mine;.'

(b): SUbmi t a report to' the D';rector of ·Standa rds and App.rC'vais
by.January 1, 1976 and by each January 1st thereafter.
The report shall contain:

CO an outl ine of the tar sands extraction tai' ings
management proSicm for tre c?~i~g Year,

(;i) an identification of propose: new dispo5al sites
or alterations to existing Sites,

(iii) description'of the alteratic~5 Or additions
referred to in subcleuse (i i) above as ~'!ellas
resultant revised 1iquid and .sol id waste r.;ateria~
balances for the overall cis;=sal system,

Civ) a sumnary revie\·/ and asseSSlTe"t of the previoes
year's tail ings \.,:aste malic:ge~ent progr2i.1,

(,~;'ldany other information as may' frc:1 time to time be
requested in writing by the Director of Standards and
Approva 15; and

(c)
noti fy the Oi rector of Standards' anc APPl"'ovaJs in
writing 60 days in adva~ce of ~ny SL~scqucnt proposed
modifications to the yearly prog~am referred to in
~uhclause (b) (i) and forward supporting dccume~tution
to aJiow revIew prior to any poss ible ir.:plementati,,-..

I Date of Issue: June 5, 1975

to)'·J. OEF J R, 0 I RECTOR
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TEm.;S. CO~~DIT:O;';:i ,,\NO i\t': CJ~I RE:~lr..'\JTS ,., rTACHE n 1 ~~LlC:: .':r. L:
'., ..

.'.
1.1 Thl)t'lant r~f/'!rred to h~rcrn j:lc!IJ.!~$ those hui1din,s. strlJc::ur~').

op~r,)tjng ~nd stori3qe fad I I :::r..!s <1:-:c! rand foc.:rtf.:J in 5.E. 1/;, of S~.:~jon 2~.
Township 31, R~nse la, West of t:-t-: ~:h ."'!eritililn CJnJ bit~l':'lIr.OllS sane,
lease E5.

. .. "

'. ,

1.2 Th~ urefe.rencD blttJeen c;,ar'J~ r;)t~H Is ccfjn~d CJs. t;,~ proj~c.:cd r.':.,);d~um.
dcs.lgn':a;;-.o:irit of ~ltuj".cnfeed s::cck in ~ilrr~b per s·tr~ar.1 c!.!y' tha~ cJn
be.charged to the d~]ayed coking unl:~

•• 1.. c.!· .....".: ....

1.3 The plant may be oper~ted ~? to a process rate of ten percent Over the
reference bltu;.~n charge r~te of ~3,coa barrels p~r stream ,clay of bItumen
feed.

1.11 Tar sands extraction waste water fret:! :h~ ext'rrIcti".n p1ant $~1 be J
'dlrcc,tcdcnly t:l tne e~jsting tat1ing5 pend.

. ~...~,.. ..· .· .--'ow""
... :..~'.".--..... -....
~.'......~
".'

." ':- "." ,' .,.. .. ", t". •• :'
, ,

·-;: -
~~ste wa~er originating fr:~ su,ruce iun-o:r .~nd pr:ci~rt~~ron frc~
the plant pr.:::ce~s ar~a <Jne fre"":) t~e ~:or:-dr;~;:lica of t"::. .":llne pi t s::i111
be adequa:ely con~rolled ror ~he pur~os~~ ? prccr~lt~:Jng ~e::le~~l~
solids nnd rccov~rJ of flo2t3~lc and e~uiSi (~~d Ii~~iJ hydr~~iJ,~c~$ •

." ,

.'

.. -:.

The dls;:os;:J1 of ;)~y he:~ro9~neou5 soi ld h"~;:~ .' .n,:;:ri.::d :;haU ~e con,:u::t~d
1n ~ ~anncr t~~t ~lnl~l:cs potenclcl gro~oJ Wdter c~n~~~[n~~ion. .. -:,~... "__ 01

1.] Th.e,c::;;;,pany shall at all tfmes cc~duct ,:md control their o;:l~r'a::lons in
such a ~~r.ner uS not to create a ha=~rd to :h¢ pu~lic u~d s~ail tu~e all
rcascl':abl~ preC,Jutions to protect and saresuZlrd the I r ...C5 and property
of the publIc ~nd adjacent p'Operty c~ners.

· .....
. ~...
:. p.:.

I.S The t~r S2n':s reco"<lery :::dJ"Ot ~hcl1 ;;.~ 0f.-=,...<;te::i in .:;=c:-:-.::.:::-'=~ 'dl:-: ::~~
cC,"':'!;;Jny1s S:Jb::li:;:;;cn of ,;~ri! :? lS73. r~L.:::n9 ::0 ':::;='~~.:J:::==1 ~-::::c:-
The Cl~~n ~3:~r ~~: for a jjc~~c~ to c;e.~:~ f~ci I i~!~~ tn ~~r~i:
p~oductlo~ to ~e in~reused t~ 23,7:5.~C~ tdTrels of ~:i::~e::;~cr~=~
oJl ~r year.

;.. ".

:. ..·.~.
"

."

.. .•."

.. ..- , .. '00 _.- - -- ' ~ _ .- r "'.; "". " ..
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TERMS r:;OND~TION~ ~I'JD i-lEQUIRfMc:NTS AT1ACH::D TO UCEI'JCE.
DESIGN fo.l:') EP..ISSI(lt! STANDA;\OS

f·
i

I
r
I
f
I
I
I
I

~2.J· Sanitary 5C·....ClgC ccntaine:o in tne se\'/agc lagoons sha: I be r~tair:~J for
a minimum I=eriod or 12 "-oC'ntns. The controlled :,cICi.1Se of efflu~;;t from
the sanitary lasoons ~o the surrounding watershed drca shall be ~ermitted
during the perioo of spring ren-off. However, the ccmpanv $hall notify
the Director of the D.iv;~;en of Pollution Control in \'Jri::ing Ci~ ;eiJ~t
three weeks prior to rhe expected commencement or discharge and 5hall
pr()vide}nformation relating to section 3..2 (f).

(a) For thepurpl'ses cf the cC:lcentrCition standards specified in
Column 3 in ~~ections 2.3 and 2.4, the nominal average design flo\'1
rC'te of tiq~:;d efn~ent released from the waste\.,r.:ter storc:~.:!

'~~~ld to th& ~thabasca ~iver is considered :0 be 7.5 mrllicn Ca~3dr~n
. g. non~ per day.2i1d ~quiv21ent to 56 Canadian 9,a110n5 o~r mint.:te
.~~r on~ thou~and barrels of bitumen reed basec on the r~fer~nce
hitumer. 'charge rate. Since the nominal ~verag~ flow rat~ represents
s-:2tisticd cata ~':hich reflects the 1972 operating perforl':l~nce
of the \'/aste water rnanaser.:ent prog-r<3::l. variance of the concer::tratioi1
standards :r.:::~' be ~ermitted "(a allo'll for future .re-routing of
C"Jntaminated streams to the tai 1 irogs .pond ana ne-eycl ing c.f dean
~treams for- re-use as coo} ing or process water •. .

I·
f
j
I
). I.~
f
f

.j
f
'--- -----_.__ .~..-_..._-_ ..------- .... "

.' .••·e;·,

:
,.t,
r
1.
f
1
j
j
1

(lJ) Yhe extent of ;"ariance from the concentration standards
~a~ed upon the application of a nU~2rical facto. to t~e
sp~cified in Colur.~ 3 and eS determined in sub-sections

shall be
1~v·;i::
(c) ':f'C (d) •

(c:) ~huuld the ~ctuaj flow r2t~ of liquid effluent be less ~h~~ ene
·.noillinal average cesign flO\-J rate specifiec in suo-!j£ction (a)
and occwrs es a direct res~lt of process adjustments or ~odificatiGn5
tv the operation of the waste water management system r~latir.g to
recyc1!ng of waste waters; then the standards \./i It be multipl ied by
a numerical factor gre~ter :h~n one to obtain the effcctive
cancentration st.:lndard t;'3t prevails. The nt!merical factor shall
b~ equal to the nUi.lber obtained by dividing the "naminal averase
flow rate by the actu~l flow rate occurring over one 24-hour period.

Should the actual flow rate of liquid effluent be more than tr.e
nominal average design flew rate specified in sub-section (a)
and occurs as a direct result of process adjustments or the necessity
to ~elease treated storm water or spring run-off water from the
extraction and process area of tl'e plant; then the concentration
standards will be multiplied by ~ numerical factor less than one
to obtuin the effective concentri:!tion standard that prevails.
The numerical facter shall be equal to the n'umber obtained by
dividing the nominal averagc flOl ... rate by the actual flO\'I r'ltc'
occurring OVer One 24-hour period .

-. + .~ ....... -~.- --,.--- ......... , ..... __ .... _ •• _.---
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TERr.IS, CO~JDITlOi\!S ,.\:\10 nr:aUIREI'.7ENT$ A rTACHEO TO L1C~i'JC[i

(e)· The ~ethoJ of det~rmln~tJon of t~e cxt~n: of pcr~i5~iblc v~rJ~nc~
described In s~~-s~ctioi1$ (e) cJnd (~) r...:ly be revill,HI or r~;:Jic)cc:.I
upon "wrItten no:lflc~:ic~ fr=~ t~~ Dlr~c:or of StcJ~d~r~s ~nd ~r~rov~l~
to the cor.:pany shaul:! the Djr~ctor of t;,c Division of :ic'lnd.3rds
Dnd f\pprovals c!eer.l It ne'cc5sary.

"2.3 Effective July TI !9:5. the enbsicn r~tcs of rcl~ase i:lnJ cO:1ccntrnion
o.f ..water "cCJJ:!~.:!.":lln;;,n:scontuin~d.in tr~a:ed IJquiJ ~:r:fh:cr:t \ot:"dc;, is
dischar!:icd frcm the ~...ast!l h'at~r storac;cpond" to the ..\th,J~')SCil :Uv~r
shaJ1ba controlled so th;)t" the folJ.o;dng ;]bsolu:elev~ls of wiltcr
contamInants are not exceeded:

~ater Co~t~winant
or Constituent Ern;5S ion :t.ne Conccntr:::lon

(l bs/l'!6Cn) (rng/J)
[rrtrL' .'.... .~

Col~r.:n 1 Cal L:r.:n ., C~lur.:n 3

. 150 JOO 15;:)

50 35 50
25 10 25(100) (~5) ( )00)

·O ..J "0.2 0.3
10 5 10

15 1:) 15

0·3 C.2 0·3
lOCO unit:; 10J uni ts 1')::::) L::d ::s

6.5 - 9.5 6.5 - ~.5 £.; - 9.5

• Chernlcal Oxy~~n De~and

BiochemIcal OXY9~n ~e~nd

Total ~usp=nded Solids

Total SuI fj des

A~nrJ Ni:rosen'

0; I" and Grease

Pher.o1ics

Thres3,ol d O~or ~lui.1ber

pH

... .

'.
... • - .., y' /:.~ ••,.. c .. ~".. : ~.. • ~. •• "- • • " • ~". ...,.. ~ /' - ....

• ~:.~ ••• 'o ~.f: .:... '\ . ~.. ~.

..-o.
, .
'."....
..
."e_:
~.

°1-",....,
,.
t:-
~:.....~
\.:.-......~
.",

i-.

".



n ,n •
l II;r;·;cr: Ll l

.7JA,'L - 0~li..

. ~:..",

- 1, - .':,.,..

Eff"ct]v" J..)v t t·"l-/~ ton''•.. ·.,:'.~.::""I·on r.'· ..~~ of r~)·~Oi..~ .1nJ ~oticcntr,,~ton.. _.. , I:. .,. t ' ',. , - - -

c.f.watrii CO:l=~r.tll!!antS ':':In::3:nc::l f:l ~r~·.l::~,J 1 irj'JI:I -::fflIJ~·,t ·....;,1 -:h I:;
disdl~l""~~d f:"C':r.t ::-:~ •...'as:~ ..:.H~:- -;t~r.,::;·~ ~onJ' !~O t~:C' ,\:;.,.:t:.1S:'.1 l\Tv~r
Sh2it" b~ cc;,::roE )~d S:J t::<:.t ::he fo! l':;.;ir.; <J:=sr:J!:.::e ;~v": I .. ;:)f WJt~r
contc:mln;)nts &Ire root C)(cc.!~r.icJ:

\ta ter. COtlt~r:l Tn~nt
',' or Con:;t; tu~nt

2.4

.
" .. '.

....

.'. ,.,'
..... '

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

-.
'. troll S5 ro~,?~ t,,~
(IbslttSCD)

Coracen t ii! t Tcn
(mB/t)

.'.
'. Co J u:;;rt 1

"

Colu·nn 2, ....
" .

Column 3
_....:

" ~ .

the:;,t ca 1 1xY!J20' uer.:a"d

Tot~J Suspend~d ~olids

• loti'll Su 1fI de's,

A.-:con ia, Hi tro~an'

Oi 1. and Gr~,J:;e .

PhenolIcs.

,. ,150

t;'\- ~
"r::...
(35)

'0.3

10

::) .
O~3
5~~ units

G.:; - 9.5

150

SO
25
(35)

0.3

to

10

0.3

500 t.;r; i~~

5.5 - ~.5

10J

"'I'"J:J

10
(20)

0.2
5

5

0.2

}.OO un] ts

6.:; - ") -•• :;I

~.

. :'

2.5' For the ~~rposcs of s~ct10rs :.3 ~nd 2.~. cxpl~n~t~ry no:cs ~r~ ~s fol1~"'5:

Hates ,1. (l=3/~JCJ)· j1ou~js ::11 ~...a:~r -:::;''1~1nl:~:J:'1: :'0:':( !~:'i.~ :~::LSJ:," •.j
bi)rr::ls of ~i tl;r.t~n f.~~:l :"·~r c;:d~;,-:!)r l~.:l'" ~,iSf':~ 0;, t~~ r~f~rcnc~
bl [u::'".en Ch3rne r.:1te. .

2. '(r.;g/l) - r.1111lgr,:>;::~ of ~",):e~ cO"Or.1inOln:.:. rcr 11 :~r of Uquid
off't:~nt Cr5C~.:!rr;~::l frl)"71 ::,1: wa:.:~ \"'''':':::- ~t.::r,1;'e. ~o.,d t::> tha
Athab~5C~ ~Tv~r •

.. ~ :-.-~- -~ - - ~...-_.. +:-: IIIt-, ".¥"' J•• " ~J'~ ••• t;.',. t t';c '1""": ~ ••• -' I••
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. TEI1MS. CO:'JDIT. :O~.,jS ;":.,;0 fL:CUr ;·n:i.1Fi\Il$ /\ I T;~Ci! En 10 Llei 1".:~:~

".. 3. Coh:r.ln I - cf;l;s-;lon $~:'!nc.,)..d<; r:n to ~.. ·::<c-~t··.~·~dI',"s~d on :111:'
one 2~-hour ccr.:~osjt:'! ~.:l/.l?J~ ~wJ't~e r·~f~r~I'c(~ bit·.::;;~n charsc
r'H:.

.,"

4~ CO'u~n 2 - 't~ti~tlc.,)l ~~issicn c~sr~n I~yc]s b~5Cd en tne
monthly Cl'/er.'.lgcof ~,)ily ::?:!\-ho:Jr conpoe,I::~ s,:i'-;i'I.~'$ ::!nc the
reference ~It~~en ~~~rs~ .:ste.

,....
.. .

c -/, •

. ·~.CoJu~n 3 - ccn~critraticn ~~3nd~rd3 not t6'b~ p~~e~d~d 6n ~~y
one·24-hour co~~o~l:e sampI~ and su~Ject to v~ri~nce as
permitt~d unc~r ~~ction 2.2. ..·...~

6. Those v~lues in ~ar~n~h~~c5 shalt b~ rr~scrib~~ ti~r~~tjons
for tOt<Jl 5I1St'!:'r1,!c;1!:olic;s in COIUfuO I, 2.

p
<lnll 3 curir.gth~

period of :iarc.h I to Sep:er':b~r ]0 in c:Jch year.

.' ...·- ..... .. -:.
"

· ~."'.
.. .......

7. The cr.,rs~iC'!: !>t:'Jn~:)rc!~ pr~s,,:rT!::~d fa:- Sll~""~~ri~r1 'i'Jl!ds In
CO}t:nn I ..... ,,; C·...' .. -n· ., f"'r .:..'" OJ'I"'-~r n·~~-ro.· i·)~to:"·"'r i ~o.UI'U Vl .... o .. ' .... " ~.~ .... -, •• \.._ ; .. 1 ... \-l... _~.. _

FcbrrJ:Jr:" Z::} r.a,/ c:'Il'l :.~ c~=~!:!·~·~d !:y t;";"c in,=r.·r'I~r::.:::lj ~70Uot

of St:5;JCr:=:::-:l :;01 !d:5 con:,jined 1:1 ~h~ r<l'.... H<lt-::r int<:!~e sup;,l,!
that is obt~jn~~ iro~ the AthabascCl ~iv=r.

...... -...--
.':.
·~t

Should t~2 ccr:~~:-:"I unc~rt~',e rr--::o~a]5 [7' i~~r-e'"!~~ t~'? tt,ral.~~~~~t 0.;."
th ... exi~"ii"'''' :..,:-··-· ...rt """r"~i"',- ~-ciii-iH ~'.' +_.,-: •• '·;-'11't~-.:'....~_·!"'-. :"s+,.,\\l':>'-I-n,.,. ~.::J _. ".-:J -- '"- J.... ~ ~.- _ _ _ _ \J •• __ l ._L '1

. ili\d o,er~1L:ron of .3c~i tion<lJ l.:i1i t:; ~....hit:h ~-I;II ::;iJ:::;<'(i:.;~"tjy :-l.'~~;: j", t~e
bieuwen f'C~d r.:ltt"! t=ir::; incr~:~5~~ b'l ~orC' ~~:'!~ :-:!n :'~rcent o'J~r :he
'r'r-"r'" C·" br~·4-~ r'!....:a--,. ~,:, -~.:a. • .-:- ....... ,.. - -110- t-- _"'1 ..... .,,-.:e ~ r,;n.. ~_·.c;-a _"_';;"_ r.::l~_, 1:>.31,.:'1 .il:.'_~ C ,<.;, • .:l.>_ '.tater
contaninaots (~'/J::;, ::l":e ,::xcc.J::io:1 :;'If ~:..:;) ~"'.J: il"~ ·";;C!ci~t""·: wi t:-: t~~
ex~anslon ;:Ind c.:J:1::;:Ilntd in t~~ treL:l:::J liqui': cf~j'·.!=!1:::~::..!t i:i ~n5.:::a":::ed
to the At~acas~a ~i~er shjll ~e cnn~rc]l~d ~c ::~,:: f~f~y ~~r~~;-at of the
ab30Iuta lcv~ls ~=ecifi3j in Coi~~n L ~rd Colc~~ 2 of ~~c:lon ~.~ ~re
r.ot cxccec~c.

',0

1.7 A~brent t~'1~1.s :cf 5r.:5~~~c~d ::'.3::,;::r ::::'i1::.Ji ...~; h t:'::! :\~"',1C"jC2: ?:'1~r
f.J'-'I h~~~r su!):",lo/ o;hi'=:1 i~ ;":·3 ..~d ~·.,r ~=-:~ O·"~~.-.1::"j~1~~~ -:....~ -,I ~..,: __:j'./ ~:!
d i rec t J '/ rC:::J r;,'eJ f f:J:1 :;,!: ;"'1" ~- ~ j'~ n"':-::1:: ;l:lei i i ~i :~s ::0 ~:1~ r i...-:;r J:..:d r.~
the period of ~arch I to Se?:~x~~r 30.

~ :"~- -.-. --:' , - ~ •• ~- •• ~. "": ,#~ ,. •• # "_- .. ' .~" , •• 0' ' ..~... ,,' . . . .. • + •• :-.lrJ-i- .. .. ,
_I....
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,.ERMS C:ONDITIO:-J$ ......i':O nEQUlfH:i\:E:\!TS ,\ TT,\CIfEO TO lIC[;'IJC[. . . . .

3.1 Co;:,,;')li.Jnce ....hh t~c nl!r..crjr:~l :::::lnc.!~;"Js o~ h"lt~r cont3r:'lln.1nts shall b~
c!ctcmlnt:':! 01] tnt! ~<)srs of a Zil-h,:)ur c::::::cosl:t: ~":;"ll)!'~ of 1lcluid effl~-:tH:'
as folIO'~5:

Cal A CCt:1jJ;:)srt~ s,J::;Dl~ consbtTn3 of /lot 1"'5$ t:...an t·....elve Dortlon.s
prcr."~c;:J in voiui';'lt! Llc:::ordin~ to t:-:e: fk"" r:tt~ sn.JTt ~c collect~J
-at cqual tir:~ 'i:Herv.11~ o"'~r .3 ZI'-hour pcr;~d. ......

(b) The cr.lls:slon r<ltes, v.Jlues and c:rncentratTo::s :::;h.Jll be based on
the analy:ica'J results of ~l)i! "C1'7lj'l .. ~lte sLlr..olc and d~tcl7.1in~d from
the flow volui.!~ ror thot 2!,-h;)ur i'~:-iod c.::~d::g \"Ihk~ th~ c=r.-::;csite
sClrnpl-e ~clS col1~ctcd.

, :,.
~, .. :..'

(e) In accordanc:.! Hi th ::>ec:ion :!.~, n~ h'a::e-r r.ol'!::.cmjn~nt .u<; ~.tcr~hed
by an an<11ys1:; of., (eprcs~ntutj\"'e sr..:~ ~..~.;'i.~ CCtiT~ct~~ <.It a:-'f
tir.:-e sh<Jll e~c~ed 1.5 tio;:cs -:~~--nu;:".,;;:ifc·.)r~ffec:ive Stilnddrd:::f
eoncent:-atbn ;.lro:15cr-;h",rl In this llcer:i::"~. T:1-! rar~:::.e of pH ~ j:-1j :::i!:ion
is not subj~'c:;;t to v.;ri ,:jnc~:l,nc r,ust be ;:;.::i.: ..!t ::lll tl ..:~::;.

." • 'O'"
~"": .,,::

I) In th~ ;:':3iln~;" ces:::-1:,t-:! in the ~:.:~ljc~ti('ln ":':..!, ..','.r:J ~:,",:::-:::>~5

for tho:: EX.:!r.lination ::Jf ~:u:t::r and :;d5tC....~,':..~lI) ;:::11 edt;:::;;;
(1971) or" the ".cst rc:::~r;:: cclitic:l. r:u=-H:;::-:J j:>int1y by t;,e
A.r:lerican Pu:,]Ic Hedlth .";s::;(JC:.:l:io~, ;\r.~.jc.:::n ~:a:,::r '.Jork5
,\s5oclatioil and the ::a:.er Poi lurie'.,· '::C'n:::roI ra~~r.1troii; or .....

" ..,'..'"''

Cd) Analysis of the co~~n5Itc s~~ple shall be cc~~ucted;

rt) a', any o::,h-,;r ~~ujvaler.i- l;~e::hoci, .1pryrove::l" i~ 'rid tin>] by t~e
Director of the Llivisiun ?: ::i::.:mJ ......::; .::J1".j ;'''t>j'"o',r~l:i, ~h~
results of ~,hic:l C;j., :;.= c.::n"fir-:--::.: 01 tr:::." r::-:?t:'lO~15 r~ferj".:,.':
to in su~-scc:j~n (;} ~tov~.

~ " ..

'".

3.2 In a r'-3nner $.:ltis~.1ct::ry t~ t"te ~ir?C:,:H" o~ t;~e Eri'vislon of :;;~~nJ.:;,r~c;
and A~~rcva15 c~d ~ffcc:jy~ J~ly 1, i37J:

(a) T~~ecffl i.:e~:: .it sc;'r.r~·d f:",:~ ::~~ \.;as:c ~-I.'3;:C t"' ::; tOI"~<;e pond to t11c
AthacascJ River shall ~~:

J) !~o:d:o:",=J for \'O!u::-e .1:;.:·/ rnte: b tcr."'::> of C~n":drat'l g<lnor.:3
per dJiy ..

I •

21) 'SubJect :0 analysl'!1 of ;) :!!'-hcur' cCl':1posjt~ sa~l"l!e and .:Inalyzec
for wa:er con:~~in~nts ~cccrdl,q tQ :~e fQl!~~ln3 s~hc~u)e:

-e

:--.- .. - ."ot; ..... • .... ...... ~ .1"' . I-
••• 1 ....• \ ~. : .... . ."

. ,. .. " .
'0", ,"" ~':~ •.:. .. :' .:;:! \, I • '..... ;1 . • .

. .
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. TERi'.lS~ CONOITIO:\:S ~""XD :1~QUIREi\'i::;'cJ7S ATTACH::D TO UCEi\~C::.,,' 1 , .

" '

• O~JJy - pH. ::0:,:11 :;usp~nd~~ '";D1T:!s. p!l.~nol1·:s, :hrp'~;"~::f
odor :1u::I=:cr. n......~'Ol"1i.:l n1: r03~n. c;,cnl c.ll r)x,/,:;c~ d~::':..::lOd,
and oIl ~nd grease.

" .,.'
;..
"

~cckly tota 1 sur ~r :cs I bloc~::r.rlcal oxygen c~m3nd J ~o:':!'1
org<Jnlc car~on.

,
'.

-:,":;l1onthly', totiJl:l~a"y r:1.:!::~ls InducIng ;Jrsenk, c.:l~::'li_:::.
chrcIilJur.l. co~al::. c:>~::,~r. l~nd, i.',.:m!iancs~."":et'c;~ry.
nickel, selcniuo. tin, zlric.

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

" ,

"

IIi) Subject to ~ rQnthly fi~h t~xicity bioassay procedure Tn
the t:tc:mner 'c~scri~~::: in :he publ ica::loi'l I\S~~;"ld.)rd ,'1~':::-:~=s
for ,th'~ E;.c.:!~ination of 1,la:t::r and :J:i:itc,.-i<Jt~r" • .; 2;j-r.':l:Jr
con~o$ite sa~~i~ of one hun~r~d cerccn: liq~id ~ffTuen:
shall be subject~d ro ~ 9o-hour contin0ous ~io~s;~f. :ilu:ic~
of.i'hc liquid ~ffI!:~nt bioi:i<;sC!i' ~~mplc ~rior ::Q i:c<;t;i=-:-; ~,dth
t...at.::rusc: for hi)J.iinj fis~ 5'0C:<:; ~c1Y be :;,~:mjt~.~J ',)";;'{ ,f
t:l~ actt.;aJ r<:lce,cf'di:i.:!1.Jrs~ of 1 icuid cff:r:~;l: -=~ri:"'~ :~!!
perio,J ~'/hc~ the b!o-ass.::y s,;;;..:-:"l~ \'/~S ~.:::lk~n fr;' l~~s t:-:.:!."" ::,c
nomInal average c~si~n flo~ r~t~ specifi~0 in ~:c~jc~ :.2.
and provided ::~.n ::;,~vo]\,;r~ of diluan: !11u~ tit~ :,ioiL::JY
sLlr::~l'~ do~s nct c;~c'C-=,~the ~~:.Jlv.:d~:): of t~e i!~r;ji;:31 ",' ~r::!!]e

desiGn flm·J r<ltey "i:'~ Ti:'1t:a.d efflu!:::l! s:1a!1 ::<! -::tsi::-.':.:!::l
as ~cutcly toxic if th~ ::-ort.:llity 0: fi$:' i!;(::'O::;c'~ t:J :.~
test sOlution is ;~c~ter :h~n 20 ~ercent. ~~~uJ~ t~~ ~io~5sav
test show toxicity, th~ t~s~ 3~~1: ~~ rc?eat~d, I f t-~
toxfclty J:; ccnf'irr-:e':!.th:a cc:"'~any 'i~)::Jllinitj.J:~ st:..::::~::sto
d~tcr~ine t~e tc~ic CC~~o~ent3 ~nj :~ke ~~~r~,r:~::~~~Js~r~s
to eliminate the toxic ~~t~ri~i freo tne li~~iJ ~fflue~~
whIch is clsc~Jr~eJ to t~e ;:habasc3 ~iverw

,":..~~;
.~ 110 •

.'
a .....

;" - ..
'.

'.
(b) Four rcor~s~:":t3:i'.'e f.n~ s.::!:""':'le'5 t)f ~...a5t~ ·....3c"~r frol! t~e s~=--:e:ric

cent~r of t~~ t.)i!in~s ~o~= shdll ~e col 1~=:eJ at fo~r sa~~;i~3
poInts ra~ging frc~ t~~ ;~nd 3uri1ce to t~~ toctr.~, T~~ s2~~fcs
shall be collec:~d 1~d ~~~)Y=~J f:>r th~ S~~e Water cnn:~ml~J~:s
speclfi!'d 1'1 5!J~-s~c::IC',:'l 3.2 (.J) ~ll) durIng ::"1-.: :-'~nth of ,.':,:,riland Sc~:~--:~~rof ~~:~ y~ar,

'..

:" .

...•.: ~

'..
I) F ~. c '- ~. ,., .J (,., • _. ••v or ..:,,:c p:.;r::OSeS o. :;O;~-"~=_lO' \!J .,J~h.. IIi. If ;:.,~~ .~_<ljl:',"

of the li~~id cffru~n: ~i5c~~r~~~ :0 :~2~:~~~as~~ ~:~._
has t-~en d~:-:c:;3tr~:~": ::;, c~~:i:,,·.:::.:sl,!r-~~t :~~ :"!'-:llip":- •• ,ts
of s.:!ctic",; 1.3 .:!~:::: 2./· J 5i-.,1 i ~'i..:o:J :ch~;!:ii "·~r s,:;(,;:: i "':-i.
testing. recor~1nry ~~d r~~~r:in~ ~ay ~c ~~C~t~~. ~roV;~!j
~h~: :~c rev:~~~ ~=~~~~!2 i~ ~~,ro~e~ in ~rf:ing ~y ~_~
DIrector of S:~~=ar:~ ~nd A~~rov~Is.
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•
(e)' Tho CO~Ccntj'Hlcn of :l:::hr~n:: l::\;'dsof oil .:!nd C]r~H~ i'Hld !:O::iJr

• SU.5ponJ~~ :)()] ids cOllt.Jinc..l In t:'le J\t~a~ ..ls~:J !U ...':.~r ~~h!ch 1:; 1I5..;J
~s ~ r~w W~t~r sucnlv for th.! o=cr~tr~n of th~ plant ~~~1! ~a
IXln'tor~d 'bl ry •. A ~~-:lOur Ct'~:--oJltc $.lO:::.?'c ~~<lJ1 C,:, col kct~ri
and thn ~n.J!ytic~] d~t~ ~h~I' ~~ SU~~riz~J dnd rc'~t~u to t~~
obsolt.;co JU'I·.::is of :Jc:uillc:;-.i~3io.,s of oil und ~p·c••~c ;,1nd to:.:"1
Susp~nd~d soJr~s ~~Ich 3rc con:~i~cd ~n the liquid ~fflucn:. rclcQsedto tho /\tn.lbclsca iUvcr. " The r,:;<t::e:1t of. pr!:-tr~at;;i~~t of r.)'../ ,Ivei-
'watcrdud:l9 ·t:;~pcrlod·6f hl!i':; :}z,!ur~1 rl"~r. tltrblc:i ty (,LJ."H'''::~ ",
'. to'SC;)tc:;:;b~r 3Q) \o-.,j th rcs;:~c:t tor-er'l';)vaiof .::n~lent IC'IC]s of SL:Spcnded
.. sot r ds and oi 1 and grease in riVeT Hiltcr sh~ I] ~~ noted.

, .-
, -.
..

Cd) The do iIy ·rocycl c ra Ms a"d so Ii~s CO"tc.t 00'"00<I t ron 0 f t. i II ngs
;. pond wa ter th3:; is returned to t~"":ecx:r.:tctloil P l2;"lt :;halI betr.onhored.

" .
-...
: ~:~

J)
review th~ natur~ cf~ce'~;e cn:arlng the A~h~b~,c~ RIverfrom th~ taTT1n3s ~cn~;

II} revrew the ~ot~ntl~l for ccc~rr~nces of ~eep~;e FiO~ th?t
~rea of th?cfnlng pi: whi~~ shall ~~ util £zcd for t~lllngsdisPOSd); una

..

r rr} su~mlt a reeOit rcl~tlnn to t~e na~ters s~ecified In
~ub-~~ctio~~ (I) ~~d (II) to the Director jf ~t~nd~rds
and A~Piovals b',A?iil It 197~~

ef) A rCl'resen!:il:tlve '9,<10 sa~::>re of t'~ated s~ni~..:Jry H.1'5!:!:!Scon;;aincd
in any scwa~e lu;;;oon n;for to rC!~dse to t~e 5UI"'~C'l1ildir:~1 ~'I'l::cr'::;,ed
area s!1..:Jl] ~e analyz~J for ='."':~:-'of·ic: .• t~::,J] •.~sTt!e.~. t';::.): ~l;~:;''::1(;;'::

solles
t

oil J.:'ld gr~4se, c~,:~i~"l OXY:?!!n <ie:=-a:I.,! • .::!:-.--:..,jJ ;;i!:;-':::~~:l.
tote>l p~oS:::::i1~~3. ::~i~:I":::l1J ')·:or :t:.:::-,:::~r, t~~3: :.ulfj.;::s, ,1:'; ;:l::.
The VO)u=e of liquid c~fl~n~t .~l~~sed 'rca J~y ;=wasc J~~C0~
Shall b~ r.~nitvrcd In t~r:-g of C~~~~i~n saJl~'5 ~~r ~~y.

.... ~.-

.... :. .
,..
'.'

. (9) Tho 0 r"~O ~r t"~-'n food 5 tee < ,:-, t h cho rcd ,., to. "oyead; n.] ~i,.t
shall ce .J:;,:li~·.zed for {leaY'! ~et.:l]s (toru]j on .:l r...:>;;:.hly !:,Jsis.

(h) ThR tecoeril~ur~ of th~ efflu~n: ~is~h<1rs~d fr~~ t~~ ~a~tc ~~t~r
stora!J~ s:cnd to t;,~ A~h'"!=.35:.:J ~D-.r~r ~!lilll be r..onltor¢J on..J diliry
ba5/~ In tcr:-:: of dCr,i!:!!S F"mrc:1hci::.

3.3
AJ1 uncontrol],~d r~leir5e!> of I"'.:!ter CO:1t~:::'lji1an~:i frc;, th"e p]an~, ucci~lJr:t.:lT
s;>flJ5 of ~"'::::~r C~:"l:.2-::i;-;:;;'l:::; :.::l t~~ ,)~;.::>.;.-cnt ~'.:J~~r~.I~J .):-~"l 0nJ 5i(:.ljfic.)~,:-
t'cc:Jrrl..r.c::o;. of r:::;:'-:-':;··.-,li.,~=~ :'!::I .l:"....L·::,il:-:~a ~':: :,j.; )i.~...,-:," ":'1/1 ~'"•
:;:, ;·:-.::\I:.i: :....::. :-;,:J,'~:";l (,,' ~.;:~ ....;,:;~t :::1·,'j:-"':-::;,(,-:1 ('.:;:.'r..: ,l'; ::,~.::;~~~ t~ rr~c:ic~lli :-~~~i;21Q.

r.· >- :-~- -: :.-. :.: ~ .:-i r.~:: : -'" .;' :'., ::: . ; ...: ;. --: , :' ;' .. ::.:';.., .~, .:. .; ; :: .:. I ~;
~.:; ',;;-'; c:- .:;:..:;..: i • :;.,: : -';';.... ~.~'j j ~ : :: : : .. :. ~. .: •• _. : i ..; .~:.. ;-r ~, "... .
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'-'-3~5 - A monthly repcr~ :haJ! be sub::Ji t~::~ \oJ) thf:l tw~nty ~dY~ Clf t:'t! cond of th~

""~nth for whJchth~ obser·/.l';on.; \..~rer::aC~ to t:~e ::iir' ..n'Jr of PoJbtion
C_dn~rol ~.nd sn.:JlI- cont4Jl." , i!'lfcr;;-~::ion rcl~::.~d to ~~~ fol ka ...i:-:;. effc::ti':z_: -J\ur;uih21J.: 1973:"

•
":r·

I i
! ..1J.-: ,Il.: ).'t :.

" '.
I

TERi'.iS; CO:\:DrTIO:"!S J\;\JD nEf]UIHc,\,!Ei\n S,\ TTi\.:Et:::f.i :-':) U\~::'~C[
..

3.!j The- CC':1~C2ny :;!l.J!t r,~",ortC',. c:C)~fi!'~l ~~ t~~ !)ir~c,:o:- (,f P~l h.Jthn Control
• any ,Otw~ren.~'S>of thl~ cc:clIrl'"l":1':~ .,r nCl'l-C::;~..,I i,.)n::·~ ··Ii~., ':mv ::"':)n11 :i",Jn
of. thIs JJc~nc~ in wdt!:-:~ :.,.ithb i'? hnurs of t:odr t:~':""nrn9;:.......lreof Such contr~venticn.

.-.
~'..."

~'

" ..
'"

the results of the 4Jnalyttc~J d~terminat!oni. volume flcw rat~s.
and ~~nJtorr~g fnfor~4J:ion~~cclfl~c 30 p~r~~:-4Jphs 3.1 and 3.2; ....
, "

(b)"the dilily prccuctlon of :::Y:1:~O::~!c cr-:::;!~ oiL in ~':ms of i::3rr~!s
-,per calcnd~r d~y ~s well ~s ~~sOC'~:cd bY-;,r-~~~::~ in ~~prcpri~t~
u'n J ts 0 f p rodu c t ion;

"

{e}

"

the d~iiy r-~:c of bJ~u~cr. f~eJ sto:~ =~~r?:~c :~ :~~ ~~~ing u~jt
of the u,:,:r:::::r':3 S=:~=~;'l ~f ::.;~ :-:a.,: i., !::!r-~ ,:.~ :-3-'~;; ::-~r c:de~c~"
day a~d th3 ~i~~est a¥~r3~~ ~~ii? ~a:~ o~ ~i:~~~~ f~~j S:C:k c~3rsci
to the coki:t; un i:: based cn f'; 'ole co:-:s2~!.::i·,,~ ;; : r:::J'1 :i3"/'5;

...
'.

the .dai Jy rate 'of disc:Br::7~ r:;f \"aS~e ;.J<lt~rsf"ro:':!~h..~ ~x::r.:1cti~~
pl~nt to t~~ taiiin~s ~ond in [~r~s of C3n~di~~ ~11J0rs ~~r ~5t;

ee) the dili1y r~=ycle" rate of ::::iijjn~s rc;";d ltH=r" rC:~·Jr:"l!:!:.! :'J ~~~
cxtri)ctfon ,1cH1t i" tCri:1j of C",n::db~ :;:111('.,.,. ~=r (!~1~!;

(f). t~c dafly ~vern~esolidi con:cnt cc~~cii:i0fi'~f :~~ r~cycJ~ water
returned fro::) the tailings ~;;~~ ::0 t:-;~ ~:<tr~c:i:;:,,: :!l<l(l: ,:j;"lCthe
9'enera}' QU-3! i ty 0 f the ~"'as:~ ~:3::e r !:' t:,~ t::li I i ;-O'~S :"\:::_;:;

(g) t!,e daily ra:e of fc"':~i ~f :·"""r s11lds ='l"!r,":,:,:,~ °Cl ::.~.: C;~::-::::::~'::ln
plant j~ t~~s of ton~ r~r ~~:;

(11) r~!:"~r~s r~b::i'J.~ to t:-:,~ l=:cLlI :;;:~:1,;i::: .j:'!:! ,:;..::-..):i.:n'c:'" :::.c::i;"i~.::ti-;.'"':;

(I) r~r.i!r;';s ~~I:,::ive to t~~ c~~;-li;":'!cc Q: tJ~.!~.·~3:~ ••.l~~r-~":~';~-C!"l~~nd co~trol ~r~sr~m;

0) 'the q:.!r,'1o:i:.....of h·.3St~ :.at·~r cn":.Jj:1~J ;0 ".;'1'1 '.i:i:~~','::~r tre,Jt~~~::
pon:! iilCl~iir.::; '::::Y' SC·.'.1~= j,J:::::'::.:1:i, :-~:c~:::h:-: ~::'"::'" 'J, ::li! ;r.-;:
pond curln~ ::l~' fir:;: CJ,/ of ~c1C~rr:!;,::-J :1:lIJ ~."::Jr;~$:;~.j il"\ :cr~; of
CanadIan g~llo;"ls ~nd in t~r~s of t~~ ~~rc~n:~~e :a~~CI:'l ,oCC~~1eJ
to the tot~1 Y01~~e of ~c~~ r~s~ectiv~ ~c:1d; ..

."

".,. -- •• :'9 ...• *'01 •• . - ..
, .... ' .. , J.:' ..>. }:'
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·.7.J::~'!..:-:n:·11..,
'0

.-...

, "j6' An annual su"",... ,.y ond eV'!ua,;on re,o., of th~ """O'ounee ofal; ,••sto
l:,:J;/ ," ". tor i:'oa ''''en t foeII 1, ios , nj eOn,ro1.s"S<.p. .h~";.~rec,.~,.0d

'

..

.:.'~·~:':':.~,i-.,·~·~~:· .. .-~~.,'.,.'~ .. :·'·.i:...,.,''ue;~:",:",.,.;;",.. ~;... ::, .. :.. ,;: :fo""i'~;d,', to', the '01 ro'o'or of ~on;;~ ;6";Cc~,,01 ~y Fc:"""ry' I!;. !:7!;.
;%' ' ,'Tllo an,u, I re~oiT ".'11 Inel"'e .enar"" 0., eX'en. lon' ond a1tor", I'ms.

' ";~ndpi.oto~r'Ph'S. or 35 <n•• ,,~.s of ,11",,;. "ater tre.'oon, f,elll,l.s.
' 'Ther •• ftor. on annu.l ',po., sr.." b. su;,,;, ted by Fe' ru. ry 14 OTe.ehsubseCjuent. year.

(k)' a no,err a Is b, 1,,"c. S ta '>'1en' "n <c'-, ;lla11 i~;!i"". the q,not i 'y
~nc Chil"',J.::t~r of I:-:CCJ:'lirl] l",:)';.{ n.li:~.i,l):;. ch'::r.'ic,:.! uJ.ii~i\·":s. r:'(."CC':5~
&lnd \'·,ater treat:::~.,~ chcmi=.:lb ::0 t:'~ ;l!.)OIt .::l:h1 ~!lerr" tJrS!'losiClcn
als rol"tod to tllr. '.....n~r. or r'1I1d_
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"11.2 . ihe c::onTtoring rcquh"c~cn::s ':!",;:')c:"";t·~.-! und!!r t::l.:lU~':s ;. II, 5. 6, 7 • .J'ld
eof n·cvlnci.:JJ SO.'3rd of ti'~<lJ:" A",.,r'Jv~l ;:0. 4:j-S-jnS7 ::'ldl! r!:'l'"'.,in j,
'~:effect~ un:: f },:,Jcne 3Q. 1973. Tr:~ ~,~i"s ion ~:.:l!:~,Jr:!s" [':-es=:ri b~~ ur:c~r
'::'ClauscS'J und 2 of ?r-~vin::j,J: :j"..n; of ~J~.::Jlt~ ..\p;"ro\Ji51 ,';0. 1;0-5-1967

"---- shall T~~ain in effect until July]. !.975. ih~l"cdf'ter. ?rovlndzd CoarJ
of Health Approved ~lo. l;O-S-i557 is rC5cind~d.

:.1

•
_ .... '
- ..' ,}

"', . ..
I ,~_

•
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•
~1(~ I qy Q·'\'';"E OF '-' CE':~:::. ~ -

"4 .. 1 ~.otwlth:St<lndi:'l~· chr:: t-::f':";"r\ "ll1d C'Jr:::!Jtjc:~s
. $hall cor.:ply",·i::h <l"ny o:hcr !"~.~ ..Ji i"::::ents
. waste water trcat:i:~nt f.,d lit i::!:s.

of this licence, thn ~c~pany
by or.j i1';jI"lC!~ rl! 1.., ~iVc to a I I

...

Pursc~n"t,to Clnd in ac;:ordallc~ ·.....ir::!) the provisicns of The Clean ~:atcr
Act~'~; pcrso~ shall alter, ~~d ;0 or in 3ny o~her r~nn~r chang~ ~
p)ant~'s:ructu.~ or t~i~g :hat is ~he subJec~ of ~ D~r~jt or licence
unJc5s a per;;:-;,': to niter, add to or othen ....iSe c:~.:r·~e :'-!~ p1':Olt, structL:rc
or thing is Issued by the Dir~c:or of' 5:~ncarJs ~r.~ h~?rovJls.

f'urst!cm:: to ar.= in i3Cc~rcZflce Wltil t~:e prOVI$IC~S of Th'-e Clean .....iHer
Act, the Minis::er of O::-:eEtwircn;::~nt G,Jy iS3u~ .:I stop (\r~~. to ~;lC

c(\r.:i'any or .:lny person ..h~re t~e- ;1ro'-ilsicns of -tt:~ :'Ct, n:~<:ubtion:5 and
ord~rs thercu~cc!"" or' t~c. cOIiGi:i.::ns ()~ t:,is }ic~;;c.~ h<Jv,~ lJ'~~i1 cO:1::r':l'/t'::1-;:d.
or \-there th~ ~~.i-:lstc!" ccnsic~t'": ':;:'l~' s::-:.:~:::.:re 0:- ;:;:inc; ~~ ~e <J s:Jurcc
of W:Jl:;cr poi It.::, ~i1 r~preser.tir:s oJn lr::1r:diate JC::'-:S·l:::rto :;:';:-:<1:1 ] i re orprop~rty or ~C~t., •

In a stop order, t!le :-Holster j:':ay require t~J!:,::~e per;;on, t'J \',nom it
Is dIrected:

"\' .
- ,1u ....

. '..

II) s:op &ny c~cr~tlcns Or sh~: d=~n ~r 5:C~ t~~ o"~r~:in" of ~'YpIJ~~.
s::ruc::urc. c.~ui~;-O:::l:: or t'1ii1? ~i:~~!" ;"!~r:::a;;~:'ltr1 v:" :-c. J s; ..~clf;,~!
period.

"·.5 The re:;ulre;~;':5st:ecrffd ,,~ ,;:-:i:; lk~;"l:c. 5:1,Jn .:~ crf:!c:l'Je :::-:~ ~:l~~
of t!1h liccnc,: or as otncr. ...i~.~ 'i):,~~i., :'1c:: relev,~!"l: ::;.~::.::iOi1::; r~~i.1:1~,:
to C"[S:siCl,' st.J:Hiilr=s. r<.'=cr'i:1:: ::,f .-,,:~jtcr!:'l:; i-':for;-,1~;;:"", 3rd -::~:':r:r';tl
pJOJnc o;;~ration or sue;' o:n~r ,':<3:25 as i3o;.oro'l~ci in ~"'ri::;;"l~ tly :,":.~:Jir,'c:orof S:~:lc!,Jl"~S iJO:.j ..;~provc!l5 •
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TEl1!\1S. CO:\!DITlO:\:$,\ND I\£QUlrH::.iEN'S ATT:'CliED TO I.lC(,"~Cr::

.' ..-
"

.._..

..
:...
"

1,..6 ThIs 11c:en=e 1<; gr:ln:cJ C:"l t:--~ b.3:;l" of cur~C:l1: ~:r:::\JJ(~(:~t:r ~~d1001o!JYr
c, rcuns ::,'n.:~~ .1:ld :il!! cond j t j .::n~ ;'In.:! r~qu I r~r.:~:'H" c r Arty ~ j :h~ra 1::"1,/ h~
r.:!·dscd. ~.~:...:nt:cJor rcvc;';cd j': ~':~:-:.:.; :'1CC:';::i~.l:' .. 1:'1 t.il.: rJi'".::ct'H- of
S:~:lc~r.is un..! i;:::::>ro,/uis. In .:I.. y cv~n:. thIs licence si:.:lll c.<pirc on
or beforo Jun::: J, i973.. '

'.

.: .

.....

.' ,
, :

..:~

..~ ..
·w .

"

'....... .

4 :.-:.
... 0- ...- .

Oath: 'May31~ )973 '" ......

'.
'..'.

+." .

',8 l .

.......
"

.'
~..

...... .

'.
: .

, ,



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

, :
. .~

.' l' '. ~ :.,:

, > .

':'.

" "

3 •. CLEAN WATER" LICENSE APPLICATION
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!HE CLEAN WATER ACT, 1972

APPLICATION FOR A PERMIT OR LICENCE

Application No.
Date Received
Reviewed by
Approval No.
Date ApprovedI For Office Use Only

Section One: General Inforoation

1.0 Date of Application:

1.1', Name. of Applicant:
".:,.-"

Great Canadian Oil Sands Limited
(Company or Corporation)

(O'Wlleror Age:tt)

1.2 Name of Plant or Facility: Fort Hcl:{urray

~,e' 1.3 Address of Applicant:
-""- ...

.
a) Box 4001, l-~ORTMCHilRRAY, Alberta T9B 3E3

Street, Avenue, Road, R.R., Box etc. City, Town, Village Postal Code

1.4 Telephone Number: 143 - 6411

1..5 Location of Facility:

Street, Avenue, Road, R.R., Box etc.

or b) 1/4, SE 1/4, Sec.~, Twp. g, ~ge. 10, "14 Meridian.

1.6 Application Fer:

(1) A Permit D (2) Permit Amendment 0
(3) A license [L] (4) License AmmenclmentD

1.7 Summary of Project Mining of oil sands, extraction of bitumen and upgr~diD£

to synthetic crude oil. Production of steam and pover from coke burning
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1.8.0 Duration of the Project: ~AD~~2~O~O~O~ _
Construction, Cornmencem~nt Date: ~1~9~6~4 _

Construction Completion Date: ~C~o~m~p~1~e~t~e~1~9~6~7 _

1.8.1 Project Costs

'~.~";...
~~.:!r·~",

~j2:::'

. Capital Cost Annual Operacing
Construction & Equipment ($) Cost ($)

Water Pollution
Abatement $5,500,000 (estimated) 2,823,000*

,Equipment "

Air Pollution
:Abatement
Equipment $12,000,000 (estimated) . 2,682,000*

Expansion ~later $4,000,000
.Air $28,000,000 .

TOTAL $49,500,000 $5,505,000

* From W.L. Cary to W.L. Oliver, April 25/77 re: 1976 Environmental
Expenditures.

1.9.0 Previous approvals issued for the applied project:

.1 Department: of the Environment, Water Approval No.

.2 Department: of the Environment, Water Permit No •

•3 Department of the Environment, Water License No • 73-hTL-041A

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

•5 Other approvals _..::E;,:.o.:,:R::..;:::C.:..oB=.:..• ..:i~i\pt.:Jpr..:r.:..::. o:..:v:.;:a:.:::l~1.::.9..:.4..:.4:.:A_

•
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SECTION TWO: DESIGN AND EMISSION INFORMATION

2.1.0 Scale designs of the plans and the surrounding area is submittedas follo~s:

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

2.1.3

Land use of the area is wildlife habitat. The projected land use
of the reclaimed plant and mine area is wildlife habitat.
Location and types of buildings - See Appendix No. 2

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

2;1·.5 Location·aad name of all equipment used in control, treatment and
disposal of waste water - See Appendix No.2.

2.1.6 Location of all sewer lines - See Appendices No. JO .
.2.1.7 Location of all discharge points - See Appendix No.2.

See 1973 License Application
~ 2.1.8 Location of the plantsite - See Appendix No.1

Legal description - SE ~ Sec. 24 TWP 92 Rge 10 W4

2.2.0 Flow diagrao of the operations involVed - See 1973 License Application.

Flow diagrac of waste water treatment facilities - ~ee Appe~dL' No. 4
Narrative description of operations involved - See 1973 LicenseApplication.

Narrative description of waste water treatment facilities _ SeeAppendix No. 5

2.2.1 Water contaminants concentrations and emission ~ates - See Section 2.7.0
2.2.2 Water contaminants chemical compositio~ - 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
and colored materials - See Section 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 - Units of Products per Ave. Operating Day-

Naphtha 14,707 BPCD. Kerosene 12.500 BPCD
Gas Oil 38.192 BPCD
Coke 3,500 STPCD
Sulphur .. 388 LTPCD

1- '.

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

"2.4.0 List the raw materials required for the manufacturing process
or oper:ation.

1/

.Type o'fRaw Materials Average Quantity per Day (tons/.day)

138,000 STPCD -Tar Sand
Bitumen 83,300 BPCD
Natural Gas 19.05 MrfSCFD

;..,,-
..

5.29 STCD
134 IGCD
0.07 STcn
0.10 STCD
0.14 STCD

2.5.0 List the chemi~als required for production, the manufacturing
process or operation.

r-----..'""'='-:::-~__=----r:----""::'""""-_:_.;...---_=_-------__:_Type ~f Chemicals Average Quantity per Day
(tons/dav)(~allons/dav)

NOTE: Material nal~ncc in rct~rd to Sections 2.3.0, 2~4.0 and
2.5.0 - See 1973 Lic~nse Application

Caustic
Alchem 0197 Demulsifier
Catacarb Inhibitor
Silicone
Potassium Carbonate
Corrosion Inhibitor
(EST-SOO)
Sodium Nitrite
DEA
~Iethanol
Petromeen
Soda Ash
Disodium Phosphate
Sodium Chloride
Lime
Alum
Filming Amine
Sodium Sulphite
Chlorine
Alpha Floc

j.
i
I

I 0.01 STCD
'0.07 STCD
1.00 STcn
0.06 STCD
0.04 STCD
0.03 STCD
0.07 STcn
6.42 STCD
4.00 STeD
0.77 STcn
0.38 STCD
0.22 SIcn
0.01 STcn
0.04 STCD
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2.6.0 Water Supply: List the source of gater supply. it's purpose and
quantities.

'J'Ype of Sour-ee of Total Consumption Amount Consumed Amount
Oper41tion Wa~er (Gal/day) into Products· Discharged

(Gal/clay) (GOllIday)
.,

Process and' Athabasca R" 28.1 !tM 8.1 MM 20.0 MM
cooling ... . .

.
. .

.
J . .

. ~ater Flow Balance - See Appendix No. 6

.2.6~1 Water Treatment Eefore Consumed

All intake water passes through the fr.esh ~ater pend where initial
settling of river mud takes place. Following this, trea~ent is
approxim~tely as shown bel~w.

Travelling Screen
28.1 MMIGPD'.r----.·.....:.-1 ._. ~. I

Cooling Water for Process
~keup Water for Extraction

Sedimentation
and Flocculation
5.0 MHIGPD

II---··--r---J
Hot Lime and Zeolite Liquid e12 Injection Utility Water
Resin 0.3 11MIGPD 2.7 MMIGPD
3.0 MHIGPD

Boiler leOd Water Potable 1l.Jter
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2.7.0 Wacte Effluents: Identification of Water contaminants

Process Waste Water

Water Concentration F.mission Ra te Continuous Frequency
Contaminant (mg/l) lbs/day lbs/unit Discharge 0:' (if inter-

production* Intermittent, mittent)

COD ' ISO 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
NII3 Ni tr~gen , 10 930 10 Continuous
011'& Grease 10 930 10 Continuous
Phenolics '0.3 27.9 0.3 Continuous
TON 500 Units 500 Units Continuous
pH 6.5-9.5 6M5-9.5 Continuous
Cadmium 10 p.pb 1 0.01 C;:ontilluouS
Chromium 15 " 1.5 0.02 Continuous
Cobalt 20 " 2.0 0.02 Continuous
Copper 500 " 50 0.54 Continuous
Lead 40 " 4.0 0.04 Continuous
Manganese 90 If 9~O "0.09 Continuous
Nickel 50 " 5.0 '',0.05. Continuous
Tin 50 '" 5.0 0.05 Continuous
Zinc 80 " .8.0 0.08 Continuous

.Selenium 120 II 12.0 0.13 Continuous
Mercury 0.2 II 0.2 0.0002 Continuous
Arsenic Nil Nil Nil Continuous
Vanadium 1000 11 100 1.0 Continuous

'. :.'

* lbs/MBCD bitumen feed to plant
Muskeg Drainage

See Section 3.1)

Not sampled or measured
&.----------------------------------------~-,-'-;

!otincDrainage
(Sec Section 3.1)

COD 20-160 Flow rates are extremely vari~ble and are not
TSS Nil-700 measured. Flow depends on rainfa~l intensity
Total Sulphides Nil and duratjon plus pumping capacities. No flow
Nil) Nl trogim Nil during winter months.
Oil ("Grease Nil-·6.9 Annlyscs shown nre 1976 .:lnd1977 ranges on
Phenolics Nil-l.8 monthly snmples tnkcn during sucmer months.
pI! 7.18-8.64
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..• Auxiliary Area Drain~ge
(See Section 3.1) Same comments as per Mine Drainage

Water Concentration
Con t:m:::,inant (mg/l) .

- .
.

COD 30-740 -~ -TSS 2-1438
Total Sulphides Nil .
:'"r-nI3 Ni.trogen ' Nil . .

.
'011'& Crease 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
plant and the Utilities p~ant are handled in conjunction ~ith the
cooling water from the upgrading plane and discharged through th~
outfall from the vaste ~ater pond (see Appendix No.4). The anilysp.s
of the combined stre~s is given in Section.2.7.0 and the flovs are
given in Section 2.7.2,

'. 2.7~2 Cooling Water

Flot.1Rate
MmGPD

Water Tp~perature
Intake Discharge

,~ce-through 28.1 22
1

27
"5

No conditioninb agents are added to the cooling water.

2.7.3 Water Treating Waste Water:

(a) Filter BacN3sh
(b) Boiler Blowdovn
(c) Ion Exchange Resin Regineration
(d) Removal'of sludge, deposition.

corr~sive materi3~S

I x J
1 x )

1:iOJ
I x I
G:J(e) Ochert please give details:

Clarifier Blo~down •..;;.;;;;.::.:;.;;:;.:;::..:;.;;=-...:;:.::~~--:.;~---_._---------,---------

•
(f) Volume of yater required for the above-stated operation

2.2 HMTGPD gal/day (m3/d in t;It:~tricsystem)
." Ct) Source of vater At'haha ..~n River",

(h) Method of disposal ~Wnfitc Water Pond
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,2.7.4 Sanitary S~age Effluent

(a) Number of personnel: _.;;;1 .....:.6..:.0..:.0__ , _
(b) Volume ,of water discharged: 45,0'00 gals/day (estimated)
(c) Method of Disposal of sanitary s~age

Anaerobic Q~composition followed by aerobic decc~position
in five lagoons. Winter sewage is accumulated and after. .
treat:Inent,is 'discharged 'toriver" durfrig.the sUmmer .follo-~ng
permission from Alberta Environment. .

·2.8.0 Surface Drainage

A diagram for surface water drainage system from the plant area
.is required plus the following information: See Appendix No.9.

2.8.1 Storm run-off can be estimated by the Rational Formula:
Q = CIA, where
Q is the fl~ in cfs (m3/s)
C is the run-off coefficient {see attached sheet)
1 is the rainfall intensity in inches/hour (m/hr,)
A is the con~ributing area in acres (02)

2.8.2 The process and mine area' (A) 2000 acres (m2)--------
2.8.3 The run~off vD1ume from a 3-iuch rainfall (per day) (or 0.1 m rain/day)

(A 1) i35~ Imperial Gallons (m3): 250 cfs
2.8.4 Estimate the run-off coefficient (C) 0.65

2.8.5 Calculate the maxim~ storm run-off (Q) 163 cfs (m3/s)---'---~
2.8.6 Spring Run-off

(a) Average snowfall in the locality 140 cm per year-----(1961 - 71 Average)
(b) Average number of centimeters of snow on the ground on ~brch 22

130 em (Avera~e of 1975. 76. and 77.)
(c) Is there any possibility of spilling any raw materials and/or

any final p~oducl:s which m::lYcause pollution? '
Yes No c=J
If yes. ~hat are the raw materials and/or final products?

Hydrocarbons Tnngi~&-fTom bitumen to nnphtha.
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"'e
(d) Frequency of spilling ,_~Ra;.;:;·~r~e . _
(e) Is there any pollution control if the above-stated spill

may occur1 ..

Yes GLJ No CJ
If yes, how? All discharge streams to the river pass

through sed~eRtation basins ~ith decant ,overflo~s so
that oil is contained. (See Section 3.1) The process
waste ~aters~ ~here the possibility of spills is the
greatest, has a comprehensive series of contai~ent basins
as shown in Anpendix No.4. Continuous monitoring of this
system (See Section 3.2) plus the abilitv to close off
discharge to the river ensur~s that final control can be
implemented using standard oil spill techniques.

:'.., (f) When does the spring run-off occur?
From A.pril 1 to April 15.

(g) If the PQllutants are carried away by spring run-off, is it
collected and treated before discharge1

Yes ~ No CJ
If yesA how? Ditches lead to waste water Dond ~here

sedimentation and skimming take place.

2.9.0 Waste Water Treatment Facilities - See Appendix No. 5

2.9.6 Solid Waste Disposal

1. Slag and ash collected from the flue gas of the powerhouse
boilers is discharged to the ~sh pond using a hydraulic
system. The ash is accumulat~d in the pond. The lOater
overflaus to the ~aste ~ater pond. In 1977 part of the
accumulated ash ~as pumped to the tailings pond to provide
more space in the ash pond.

2. Spent catalyst - See Appendix No.7

•
3. Refuse - At present beinr, dumped into a modified land fill

site on the South side of ponu lAo Plans are to start "j new
site on t<bstc DU::lpNo. 8 at the North East corner of tlle!lease •
An application for a permit: h,lS been submitted to the Provincial
Board of Health.

2.9.7 Water Uptake and Discharge P~jnts - See 1973 License Applic~tion
Structur~ of the Outfall - Sec 1973 License Application
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•• ~;mN THREE: STATEM~

3.1 Desc:J:'ibet:he different processes. or operations that t'lmy caUSE! diffetcnt
races ·of (.:..,ntamination.Describe and ShO~f hoY they \lUI be diffe.rent.

Possible c:ont3mination of the water environment can only occur from
four sources in the G.C.D.S. Operation. All other source.s are recycled
or contained in the tailings pond. The four sources ~re:

(a) Muskeg Drainage •
... (b) .. Overburden c3nd ~:J.neDrainage.
(c) Upgrading Plant Waste Water and

(d) hixil iary Area Drnitlagc.

.. '..•..

(<,t) Muskeg nrai~"tP.(" - Aftl"r tn:~c renlov:tl. the muskeg is p<~rlLli Iy
drained by C'lIltin~ tr(,llch~1" during Hinter so that Wo'1tC'r ~C'l'PS

out during summer. Over appru:dm:1tcJ y twn year~ the Watl'r j ~

drained off to a ditch ill the NClrth section of the lensC'. ,t
c~llection ditch leacls the water through a sedimentation i;.:t~in
vith a deca.nt overfJ 0....so that any sediment "and oi 1 is cLlnra ined
before depositing to the river.

• (b) Overburden and ~ine Drainage - The water collected from r.:linfall
on Ove~~urden and rline Areas is coll~~ted in sumps in low areas
and then pumped to ditches and handled in the same manner ,,~ed

.for muskeg drainage. The sedime"ltation b<izln is cleaned out period-
ically of solids and oil accumuh:,tion as Tt.'.qu:\>::-ed•

(c) Upgrading Plant Waste Water

See Appendix No. 2
See AppendiJc No. 4
See Appendix No. 5

(d) Auxiliarv Area Drainage

The Top Shop Maintenance area, the tt'ailcr housing area and the
conveyor areas close to the pl.mt are drained to a ditch which
sk:lrt:s the North boundary of the plant aroa. The water is passed
through a sedimentation basin with a decant overflow for oil
removal before p~ssing to the river.

3.2 Describe the potential for accidents and emergencies and the contingency
procedures to minimize the potential dam~gc •• The potential for accidents <lnd emergencies in the muskeg dndnagc .and
Ovcrburdenhline drainage syst('ms 1s neglir.iblc. Small amounts of oil
v1.11 be collectcd by the decant overflow. There is no potentiCll for
large oil spills in these arCas. No chemiculs nrc used 1n these arens.
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~.2 ~ontinued ••••
The potential for ac~idents and emergencies le~ding to oil and
chemical ehtry into the upgrading plant waste water system is
pr~sent but is relatively low. Numerous ~easures arc taken to
m~nimizp the pQt~ntial for emergencies and reduce the impact if
-an emergency occurs. Among these are:

(a} Alarms for critical operating conditions such as level,
tempeT:a.-ture,pressure etc. on pressure equiprn~nt.

_/~ (0) Dykes around each storage tank capable of holding the entire
contents of the tank in accordance with API specifications.

(c) The gate at tbe outfall can be closed to allow conditions in
this large pond to normalize.

(d) The retention pond and flare ponds are routinely monitored
and sampl~d zeven days per week so that any abnormal contamination
~nter±ng th~ waste yater ~ond can be detected ea~ly.

(e) The API's and retention pond syst~ are treated as operating
e~uipment and receive the same actention.

• 3.3 Propose~ method and frequency for monitoring waste ~ater, VOlume
flow rates, and concentrations of ~~te~ cont~inants.

The eurrtnt method for monitoring the ~~ste water is by a Pro-Tech
24 hour composite sampler that takes a sample every five minutes.

,:'The flow is split:proportionately; the smallest portion going into
a 1 qt. bottle with CuS04 to preserve the phenols, and the larger
portion going into a 2 gallon plastic container. Phenols are ~un
on the I qt. sample and total analysis on the 1 gallon sample, once
e--.rery24 hours. Flo~ is taken b:,~means of a 24 hour flow recot'der
opc-..:atingon an overflow weir.

3." A statement assessing the impact of the operation or manufacturing
prQcess on the surrounding environment. This statement should not be
limited. It should be dra~ up in such a manner as to indicntQ to the
Department the company's awareness of it's interaction with the ecosy$tem
and indicate all the measures that have or vill be taken to minimize
this interaction.

•
G.C.O~S.policy for Protection and Conservation of Air; Water; and Land
Resources requires the company to comply wit.h all environmental
eonservation laws and regulations and to adopt reasonnble measures for
the protection and conservation of these resources. This policy has been
implemented and will continue to be implemented every day by G.C.O.S.
personnel using eqnipment and procedures designed to control or to
mini~i2c air; vater or other emissions.

In addition to the direct involvement in every d.:lYenvironmental
conserv;ltion actlvitics by operatin~ personnel there is sub!it.:ll1tial
cupport staff devoted in whole or in par~ to environmental cons~rvation.
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3.4 continued •••••

These include the following:

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

(b) A five man Environmental Affairs Department reporting directly
to tb: 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
environmental concerns to G.C.O.S. personnel and management.

(c) A substantial committment of Engineering Department manpower
on environmental capital projects. In particular, the Process
Engineering section which is also responsible for research com-
mits a major portion of it's time to environmental problems.

G.C.O.S. awareness of it's impact on the environment has resulted in
numerous programs and projects during the last license period which
had as their aim better measurement of or improvement of environmental
impact. Those which refer specifically to wate~· are:

(a) Reduction 'of oil-free water load cin the API r~tention pond system
in 1975. This resulted in a noticeable improv~ent in performance
of this system.

(b) An imp~edwaste water control procedure initiated in 1977. These
1~ternal procedures provided for improved analyses, communication~

~ and action in ~ater management.

(c) Coll~ction of dyke filter drainage from the Tar Island Dyke in
1977 and return of this flow to the tailings pond.

(d) 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.

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

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

(g) A cons~ltant has been
management system and
further requirements.

retained to examine the C.C.O.S. watcr
to recommend the changes needed to meet
A report is a~pectcd in 1978 •

.e



(c) BactE.~·iologicalstudies by Dr. Costerton of the University of "
Calgary on the tailings pond water Yiih the objective o.fdeveloping- .,~
means of cleaning up this water prior to final abandonment of the
lease. Dr. Costerton's work also includes waste water. dyke drainage
water. and sour water biological trea~ent.

- 13-

continued •••••
G.C.O.S. awareness of it's impact on the environment has also resulted
in large committments to environm~ntal research. The water research
projects include:
(a) A survey study done by Chemical and Geological Laboratories Ltd.

in 1976 which included a benthic study of the area downstream
of the vaste 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 Qork and associated studies cost G.·:~.O.S.in
the.range of $5007000 per year.. -

•••••"'. ~,;

G.C.C.S. has also provided assistance to the Alberta Oil Sands Environmental
Research Program (AOSERP) in itts aquati~ and hydrology based research
by providing information7 samples etc. The results of this research to
date have indicated that G.C.O.S. has had no impact on the water
environcent in it's ten years of operations.

(1) 'The AOSERP report 1tSurvey of Baseline Levels of Contaminants in
the Aquatic Biota of the AOSERP Stud.y Area" by Dr. A. Lutz and
~. Hendzel7 June 7 1977 concludes that the baseline levels of
'heavy metals in the AOSERP area are similar t.othe levels in
other unpolluted areas.

(2) The draft AOSERP report "HeaV".iMetals Dynamics ir. the Athabasca River:
Sedimentation Concentrations Prior to Major Alberta Oil Sands·'
Devclopmentrt by R. T. Allan and T.A. Jackson, September, 1977' .,
concludes that there is no evidence of cultural contamination
of drainage sediments by hea~~ met.als.

Research done oy Syncrude Canada Limited on the Athabasca River has
also corroborated the AOSERP studies. In their Honograph 1977-2
"Baseline Studies of Aquatic Environments in the Athabasca""River
near Lease 17" the researchers found that::

(a) Total Carbon in the river rose sharply in the west side of the
river just downstrc3Illof the G.C.O.S. pumphouse but it was just
a local concentration and did not persist downtstream.

(b) The pcriphyton (attached Algae) community in the r,iver is a function
of river disch~rge .....elocity and relat:ed par<1meters rather than any
presently occuring industrial activity.
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,.- 3.4 continued ••••

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

In conclusion therefore, it can be stated that G.C.O.S. has lived up
to 1t

l

s environmental responsibilities as stated in it's Own policy
and also to those responsibilities required by Alberta laws and
regulations. Furthermore, G.e.o.s. intends to continue carrying
out these responsibilities and improve on them in those areas deemed
necess;tty.for protectiun of the,environment •

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

." .... ' .
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Section Four

~~~.O This upplication is
submitted in accordance with The Clean Water Act, 1972,

and th~t it ;s understood that the Director of the Division of Standards

"and ApprovalS may require the .1ppl icant to submit any additional information

that the Director of the Division of Standards and Approvals considers

.necessary regarding the proposed water facility.
'/" "

. l ~ .'

AnappJication for aPerlnlt or licence shaJJ not be "deemed .to be filed.

until the Division has.received, at th~ designated address, all the

In(ormation, "documents, and authorization in the appl ic·ation form or

additional info~ct~on requested by the. Director of the Division of

Standards and Approvals •.

... ,-..

. .-
"..

..

(Date)

(Signature)

eri: I~ ~r Sjf.natur~}• .. .....: ,... _ ........ . .
d;.:.: ':!lCt:t .

I
I

,

t,
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APPENDIX C

LIST OF DRAIHNGS

55E-A-007 BLOCK FLOl~ DIAGRAM
"55B-A-028 ENVIRONMENTAL-ENERGY DIAGRAM
55E-A-"207 FlOWSHEET MINING EQUIPMENT "
55E-A-233 MINING PLAN - 1985
55D-A-308 PROCESS'P & I DIAGRM1
55E-A-321 GENERAL ARRANGEMENT - PLAN
55E-A-322 GENERAL ARRANGEMENT - SECTIONS

""""55E-:-A-502" " PROCESS FLOW DIAGRAM
"55E-A-507 SITE PLAN
558-A-523 P.F.D. - AMINE PLANT
558-A-524 P.F.D. - COLD BOX
55B-A-525 P.F.D. - GAS PLANT
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'~I",
I

SUPPLEMENTAL REPORT
~, +
-I

..

;·1',', THE APPLICATION OF
'. ';1
':I~'

GREAT CANADIAN OIL SANDS,LIMITED
:::,;, ~::JC ~:'i;; 1: .( :'; ~J :' :,' ,;' j"; ,: :J :i c' :; " .~f~1,:' '";' ') :: ;. CJ 0 J :.\;' ,~',:;. & ," ,,' ;: :: ;:, ::) l .J. '; ,:; n

UNDER PART VIA OF
b t: IJ ,',~ ~ j .f t .; ~,';".:: :; 1: ", ': :. ';) ~i ", l ','::.t ,~~ ::." ,: t, :, :

THE OIL AND GAS CONSERVATION ACT
:,1 :l ''-':i 1 c,; z;.J j: !:- :',' ; i c'_:": ":' ~::' ~c :,;:; :~- ::,' j' C' '.:.;'::'~' .. ~ .:. ::; c'

.~.'~5.;

:-1'.,

~I

1., Initial Aeplica.tion, "'.
" \.. ~ ." '" ,\,.1 .,/ '::·,.::L '-J;',,, ;.i v .... .0V -: ,S< e,.:;; (1 :) c' :J ;:; ~H.· q " :J:: ".(1i ,n~~ (G )

~he i~~ti~l ~pplic~tioriof Great Canadian Oil Sand~
~~Oj~~~Blja8 B nJ j!U.57 51uo~ JSDO~O~~ 9~:

Limi~ed was 4eard by_the Board in Calgary on June 8" 9 and
.acD~a~D~b~D 9bU7~ 10 X~970~9~ bes ~~tJB~!~~nc~_

10 and July 7t 8.~alld9, 1~60. The applicant 'asked approval
,- SJBsw ~o nDl~~aoq~la ~j j~&ga~7 d11W Cd)

of a sche~e; to, produ«;e 11.,,500,090 barrels per' ,year of
9d1 .29~j~u~~111b ls~lnrt~uj nLBJ~s~ o~ ~O&Ldc2 '

synthetic crude oil from the oil sands in Bituminous Sande
il :;> .'1 .~ S.~. .b .tup 1. j. b n s h: ,r c ;: } \) r: () 1:,j 1: ~ 0 t; £J 1b ::G i;. c) if; ~,.~-:

Leas~ No.4 .. SUbs,quent~l to the h~aring,the Board issued
sril .b9v~5~no~ ~~S~ \)G~OOD£~~ SG O~ ~~:D~q~5'

I

its report entitl~d '''Report to the Lieutenant Governor in. 8S1as~ aucsesg 10 n0131ao~e~~ ~~~ ~O~ I~acqo3g
Council with Respect to.t~e App1ic~tion of Great Canadian

. - • \: ".r '" J :.)~J.:i 3] ..;: : ;" cD!:; '":r :;~ .:: .: t c' :~:;. J l"l!1 l1:i .~'

Oil Sands· Limite4:und!r part .VIA of, The Oil and Gas
' - .~::: 1 .0: (; ~ ;1 ;} ~ '1 I jJ ;) .: .'~ d :;, ::' 1. '/ ::: ,j :)'} '-;:::.~;; ,::~!.;c -:.:',)

Conservation Act" and dated November, 1960.
" ' ' IT!.\ ~I '.! ;; ,g 0 j l} j' :.''; ::l ~, [; 2 ~ '::; :t ::.'::.~.: '; " .-:. "i: ':,: ;:;::

In the report the Board concluded that it would not
' 'C1

J .r .;:G ,r ;"~,"• .;:. .!;\ ,J .r n :-,~);:.j 0:.;, c· Ii Ii ::"",,',r I.' :: ~':;~. ':' ':; ct :~
be iri,the best ,interests, of Alberta to grant approval of
rI ,,"'" (; .::.:S fl '( :J .:: ..: ,; (:' l '--1, !:.I:r :7. '" 'I:i ::' .~,'::: " " , . c", :.:' :: ',.,' ': L:' ':.

the scheme atth~i time and decided, subject to the approval,<!~, ~ r: =- :'::"',::: ..- ::!,;-,'.~ .' .' -: :-~J.' ':< ~ :;, :::., ~.: ' c ";: .. ,,' ::. ". _,.'.:

of the Lieutenant Governor in Council, to defer its final
' :; {;:7 J:; OJ ::' _. (,:C' i:' '.:" .. :; ,: ,'.: .: '.. ' ..': "'. ,_ ""', ':. "

disposition of the application and,continue the application
; ~::.:.:;..:.~:., ";' :~ i:; .! :, -; '.J '_.-. ~ r ••• - .. ", ~ ~ •• ~.: ,:: .' .• ~' .. ;,

to June 30, 1962.~t.wa~,stip?lated that the Board would....7.S =-.!:-:. -; -: .. : "', .. ' I

-I
I
I be rP~~Il~red to e.lltnrtain,a req,uest made by the applicant

," ,",. '-I' ....., ~ •• •

I st any time after January 1, 1962, and before June 30,.... ,'" t.:: ~,', .. . • . '. .

I
1962, for the reconsideration of the application. if the

I



I
.0' .,

'; '" r .. _ • ~2- :' ..,.,,-
:.:~); .:

c;::. _. ,~. <\::~,;:'." ,-,.' ,: ~~.\:'''(:{.,>:.:'~.;).~l'.t,;I!:~1
applicant was able to offer substantial' new 'evidence of
the technical feas ibil ity t ~~on~'~i~'JfeaSibil ity t 8ncl

I
, .'J~~'
.. :.-:..,~:.

I,
\'~','-::~:fl';

./ .', .;",): :.,: •• ,:; ..: :.: '.. . _.' :~ +'~ ,: -:~ " :'" ..... ,; '........... ::--

financibility of the pDoposal and its effect On 'the market
for conventiona~ly pr~J~c~d';~~J~~~ii.

The findings of:;~~~BQar~~~s !!t forth in its report--~'I--._"..'"_.'.~..-......-""'L .. _ ... _ .a.~,....._' ....
of November, 1960, are summarized as follows': '

,.
" .....

i ,~() n!,;,' ,(~'" ;!""~; :::; ,:":::~:; 2l" 'r~,)J:: :~ ~; :: r J "~', ".: ,c ,:, J i !! )' :,.'i T
The proposal would result ina,satisfactory

- ,

f::'iHJ ;2 .8 'lr:::t ;:;:; '.:"~',~c~,: f3) ;') ,i. 1)-:; ,'c ~~ t; ,~:' ,,>' J:'':';, ':.-; ;'£"" O,j 'J l;ni J
conservation and recovery of crude hydrocarbon.

r ....~1"" 'r. ~ ,f. ,./"';'.1"':"_~ ... ~"':""' ('.,.\,_ •. _. _ .....- ,"' "'::I -:r qq ", ., b ~f;!:i J f1 ;.;l "'.:: ., c ,,>~ ~, " -'- • '.) (! ': 1, ~) ,~,.;:; \ ',r r l: '1: :~ "''' ",
" ,,"(0), With ,respect to Disposition of·'W8.ste ';" . ""'<-' .,_
- , , .... - ...., , 'c, "" .: c' !'" , c' ~ .. ~ .... ~ '\ _" ,. r '"'

,7. 0 y I:l .J X :J: ,'J 17 C· S ":I' 2 Z. C '..' !,.J u!/," I' :," ' , ,,' P~" - ,,_ .,. 'n rJ ,'> •. _ " -l._

Subje~t ~o certain·t~~~~ic~i·aiifi~~l£~i~:~t~e~-
c .b n r,a ~',.; J.:' Ii .1nr [J :: J:s: r: J ' :, ,~1r: .:> ,S ,f ~ {) ~,c!:: '-':"", ',' i,,' " ::1 .;.~:; ,_, ~1,",' ,fJ f! OJ ;c

method of dtspoaition of ~olid and liquid wastej
Ii 01 ~;:~ 0.1: b;.SG~p~~~~r~~f'ti:c b~ ~'~~s~~abi~.'well~()~~~cei ~ed ~ rtit.: I

:,1 ';';I::lt;-;: !i',,'';'',O ;Ii': 2.t::Ci ,1 ;:~,;:.I !:,;' _' G:- ':: ':t::> ': ,; ,':" ';" ';..; :: ,:'~. ,";~) ':"':'::",,,, "",:-
o proposal for the disposition of gaseoui ~aite~'-

t' ;1 l.b ,3 (' .'~ ~;:. 0; :r;::r ~ ,: ' ;; ',:',' : ::., :; ~. , ~:';; ,', ;':: i; .; ~ ;::,::~,,', ;.;,.:: r: j' ,(',,' ,:~ ::J;; if G :,~was not considered satisfactory:
;i, oS;) L'n f'i ~ .n} :,:: :: c :. :.. , ~',' .;;' '. ,', ' " ':;.:": c.b;'. (-,.: ,l ',r(c) With respect to Technical Feasinility

It; wasCd~~f1~~i:~':'f'~~ih~;'BO~~d ~o::ii~~.:,~I(" '! oJ ~~~'-'~>

I
I
I
I

10 n 1:'0 Li,: (, :,7 :J l' :;;:,;;3 i: ,:.,i· :..; i :' ,~':,.) .','J' ,:: '" :.: :.' :', :' -, ') ,"': 'J:, :.,r{,~ r,'

.absolute ruling on the technical fc&sibility
:<~\ ':;!"~·~"1:.,~" "'~,"", ':_ '-:·:~,r.,~ '.'" ",,--,;'):," ""'.f .,,"'~ ;.,,;, ',,;:

c:f the process. "Proof'" of feasibility",llad"been. '

,L~:·.r,;·:, ..)(!~ ",,";:: :'0, ,,' ,:,'" .',", ',:",: ""';:':' :',[:' :'" r,:;,:,.;'''i'' ''<,'"

based on a combination of 7stablished proce8ses~
; £: r; 1. ':1 ", " -. ' , ," ~,' :" :: '", ";",,"" ': ,", '''''' '" 0: 'i; c;' \ '-'.-i r' ,which have been successful in similar btii ri~t ., I

i1C1:.;iF,,; it:,: identic'al 'appl{cations', laboi:ato~y te~ti;,~::'D:';c,~;~

~',~ JJ'0:;' :'., ,,, i'imt"tedf fel d~'es:ts> 'and/~r cont ~~c tor!'~ gJ~f- I
.' ,

Iantp-ea.
, ,

difficulties which in its opinion ~ere'n6t ~de~
I
I

quately :resolved.

I



.. b::; j ~;::-~~.,: :-~::J 1: :-..-7: (; ;!.:~):J ....~ ':1 J:~',\' .:. b :"::.t:. :~ ~'J' L ':.;.t f:; (~ ,,) f. ~.(; ([ ~: ~
(e). With respect to the Impacs on the Market for

.. :.: !:.

,.

-.3.-

\," '0I:
'.

,I;'
"1

··The.:Board took the po B,ition,,,that .whil e..,the pro-
0.1 ,..I. w ..... ,. .- ~~ ... , ,~ ~ _ '0, -"~".~ , ~'" J>.'. • ~ ~~ .•' ..... "". , '. '" .' ••• J ....

bSi:; .:,,,";'. 9!~s.;..J:t:,ay~:,we~L.be:::f~~s.~..bl~: i.~ .a,gen~.r-~L ,s.e.nse,
.1 ;'.:: '0..';) n~ t.~;:#~ea.s.i.bi.lity~:in.:a,;,c:Ie ..ta.il,~d,.t.ec~~ic.a.1',B.,ense.. . , , ..

:!!.J l!:t~ •. !J~~" no.t ~,t:!..t,;.ful~y~.pro;Y,e_n:..;~y~h~.le.i ~ ,d.i..~;;..n.ot
~::,";i ~o)..d.:t,J:l,at" ,onl.y.:,.a:~p;ro.c;~,as~~,hJ.ch~oJ t ~con.8ip..e.red .

.compl e~ e.+y::-pr~~e!l~c.o~IS5;b"e..:.app.i.~y,~d,,:,~,~j l~di- .

j !Jl.').~!l,t~~.f!·t;!t!l~ql!?-e;';)!g,~gr.~eb,-t,~.l!'.!?-,;'s.!l i~9,~:PJ:'1~,-~~.S,8':1WP.~B;.f.. -
. . ,': ~ , .. '": ',.,"..", .:"., ; .r;' ~" .... _.' ",', .' , . . .'.' ,.

t (c:) .... Cdp r?Y~~"~.s.~~.~c!i!LiE.~!iYjJ~a.:sip~~,~~~ 8<~bJ~~2; g.1.y\.en;ir.l"b·,~{;'.~J .
. .' . " '., ,

I
.'

- .'·~"sw~j.gh!:1:"~~ .!g~~j.~JP'g.,S'Pti S.~£._% ~n" ."l!Ppr?¥~J(!!-; (~i).h;r i~ (b)
. • • .1 '. '. • 1

gn.( ~i)s q'W~~hiJ:?sP~~!=~ ,~9~.<;9Ii9~::lS;'~?i~!ijJ?:~J.J~Y"i-;-.,;-dj r;r;'~"'~;:;lrw b
' • '.' ~ :"., I. " " ~ , • :,' . .

- . '.

·.Based ~n.itsesti~~t:ed six to' eight yearpa'yout
. .:H

of debt ~apital,~h~ B~a~d;had serious doubts
....... <;JJOlj'::~:1:iqqk.- 36:t· bl:i::;:)i;~:JU(~Qi',,' ",i'i'

as to· the f i nalfc--:'iO:iTi:t-y-of-th-e.--p-r-oTe'c't-s:ndT---
'" -:.; ..' <." r " = - ~ l,; ., "'~. . '''~~-';;,-.:- - " - ... - .• ,:. _..... .. ~1 '., • .. •• J ~ . ", ,. r' ",
_-' .. ,oJ nJ: I,.-...J-_ . .--J ...,.... ~__~J [L ....~.w~.,. ...~.:~t...f ..... !)..1.f:) .l,u 'O.! ..JO'l,~ ............F,I..J .} .. l.!.

. therefore, as toi~s economiczfeasibility •...
;;. 0 :rQ .!J (;~ : :'.s;''j 0 :~ :.::;: 1,:,~ .-2' fl:.-; n.d .:.l!, .(} (~Q .i _ :1'"=' d :;:,:' 'I ,,):1 1c' . ,'J -.: ->:; co :r

(In the Board's assessment, it had been assumed .
~~OJC 8 io 8UB~i9~JG~sd_~~d'~S~J 1~i; D~Gln va~a~n~ ·srlJ.

that the'proposa1.~ould be consid~red techni6ally
Dill? b,,;j tm~ ';". ,:.i~i} bc-:::~' 'J.. tei ,::-,;;.:~';~-:~:1 ;. ".:. htr:::,::;- 0;; ;::;, t:; r.'.,) ;:'2..r,';~";;;:J~r

. fea.ibleand .co8tincreases .consistent wiih . .
. - ~J3 ,4iJ r~:..::).~ ;:,';-7., '3 :.J·~.t.:12" • ;;: -;:-.. J q n ,1.i ,:,~ ~ ('J j i;;' ~r '),', '.. :;;1:.,:: '" ~':'~\ ::::;-\J

certaintechnicaldeficienc~es had oeen esti- .
'b9j~~lJ,3~~ ~rr~. ,r.tc :)j'},;;:~~

mated.)

Conventionally Produced Crude Oil _
.~-'""!;~~~~:;k~t pr~;O~'~d \)ir:~h~~~~li~~~t:'··'·~h~:':·:r!:; i·j~'.';:·6·1

c~ "J~, ..::': '.' :. '2 .:{ '; c' ;.: :' ;-: ~. : .? .i (: i; [f. ::':) .::' .. l:·. ;~ ;', ;:' ;~ .~:!~ !.~ '"1 .i r., ~, (, ~; (,:0' ,!
Sarnia refineries of Sun Oil Company and Canadian

.' f.\ '"~ :::- '~ :.: ..:.. :-J ~ ~: :.' ~ ~ 0': ~": :". ,: ~ : .;~ i',~: i....oJ ~ ,',.1;', ~ ~ :.. .~' ~~:_ U :1 <J ~.~ t{ ..J.' ,; :) ~': ::d~.r :;. ~,~,

Oil Companies Li~ited. would otherwise be supplied
:",; ;'.1: ,'j ,".':: .... , . ; .• ;:.,' -.: ,.:" ,5 ': C,;;.;:' !,::l '; ;;. (j " .~:"L,'''., ~

largely by conventionally produced Alberta crude
ot'l. ., ;: : : .' .'.. ~:t ~': '.: ,Although the scale of the operation was

I· probably as small for its type as could be,~ ; ,,",, , . j.; r,

" '. ;:'



I,
4'~"- -

'C;~; 'C'~ns'1deted; e'co~'o'inicalTYf:e'asib1'e)~]'the:: e'ff"ect
. . I

.'.,

"'<:, ;r:r'oIl1£ :tit:e"J 'lis thkl 'f' 'of;; 19'63, to': i9 65'.: '('a S,4 'e's't ima ted

$:~,:: 'liyth'~~'Bb'a'r<dY:) 1;y-6\,d'd,'have"be'en" a: decrea s'e:- in 'total

:!i(.fenia~d :f'~r:; conv.'en t:i'on.al'ly·~ produceCi A1.b e'rt'a c'rude '..

i:~:~'c{ifll. :ofG ~5 'p e r'i 'c:en:'t;',:'en'do 'a:1 dec'rea:s e:."in,! the(- pro-

:~..tb fra t:Qb1 eS 'd'enis n(d~o'fd 20t 't~o~30C;'pe:~~:c"entl':' x -:~..' (,';; I

I·..

rf',' <:' .: ..<:::~<~~'e~·f(re:nc·e:W~'S'.'S~b~i.:~17~d,:";b'y~~~e":appl'ic,an'tfp Grea t .

I : :;~:"C~,n.li·,d:f~'~a·O'~.i.~~s~lid'S~L;;im~it'~d;~.j~.rel~ fi~~{t,o:'·i.t.ems ;(~)~): (b) ~. (c),

;, (~')' ':~'rid":.ce}·abover~::;i The'1'Bo'ar'd':'"h:a~.':r'e~iew~dthi S !ine~veVi';'
'F: ; :", , . <. • • ." • .' ", • _ ,

): ,<:.:," r ,'. " ,~.: ' •• .' '., • _ • I, .' ,. " • _ , • •• • .....~, • '. :: , '. • •

'.;:'~:d'~~~~::an'dthe :repre B~nta ~l'o~'Sl:Qfn:the' iiit er/ib\ier 8"! r~spef t ing
. -··.·1·, .. · -. .' , . '. . . ,. '. " .. '. ,

"j:,:;' :{i:~~:::;JL.lO\' is q -:.:£",9 ',: ,:u~zJ. '::) .:) j ;(,1' () b ~:l,j,'1m J.::r ~ ;;:l . ;j~,r t~~\ t S- to i,;', ..... '
/;:; •• " • i' 1 . .
i ,-::';~",! ·:'Ejd~IJOJ:., f;l.'O,:'S:.I: I~rd b,.r~,:rjB;:·=,fr;:l,,'~n:'lq~~ ;':hb lCI
2';/":.,,;:,The Applicantand~.the. :Applicatio'na ,.' ... , .
,.':~.':~;~:'~":.... t ;"~j J,;"t·.. .,) . ....,:~ t. ..........i.~ ,,;; Lj.J • :.\ r..-:.' i.:: ~;;;., ;:. ....~.: \.t..~ ~;;.c; ;;:i;:;.-t:r.: .9 r! ::;.' ~).1 ;~.1"',-

~h~ba~kg~~~~d~o~G~eat C~nad~an was'~eta~led in t~~
'." ~ ~ _c: ".!• .r th':· ,:So •• 6·S':t .. ~;1.·!::';':)!l':'1.:J ~~ :?'~.£ (~:; r~:-"~ ;0 .;:.' -::" :~": ~ ~.', ";: ~~ Ji j

,:..,repor,t of Novem'bE;r ; .:,~969 •. " A cha:~ge' in the' organ·ization of,
-,", < .·:'·n s-:rr..t.: () ~~.;i;; 'r.~ ~,:.f:) {:"i .t: ~z Ji " :: :. t. j r.: D r.:s~~:; ~!:f~({ lj _: J ;j.'1'2; :~i [£ :'1r.: ~ ;-1 J ; .
:::tlle~·:co'uip'any, since thattim.e has, been the iSEue of a stock

" ~ .:"< r··~'s,~.J,:Ilrf::J.9 j- '.b:~"! -;:;:b 1:- ·r~I:" r;::. ';', s-\;j' b -.i. ,L~iJ ~t J ~.":.\; ':. :; O:I::: :~':~:.;. :J F, r: :: .
,:.:Pti~,c:h~~e,:9P~ {o·n· .~oCanadian, Pa~if ~c Oilan~ Ga,s.. Limf t.ed and

.. ~Co;-,-:._: 1·1·'/"·~·:'.":" .· ..'"~.~!.~·~T:,:)jJ,-"jj~.~f:_1.;,n.~i..~, P~.r.1;-:t:;~;-~~1·:,.I: :':~~'C:~'; b;.")":~~6:':'~~":~~~n.~., .'

;~':<·':h~"~~erc'i.9 e, of part :0£ thi s opt,ion. ' -ghar'es' were subse-':i,>: .<..~,':~.f.js.St tI?$ C ,tUM!: s ~ :h :i~",_~.:I :. :, ~1;) ~.1:, ~L~!:d~' -;i ~ ,,; 1:;,:7 '-: :=; ';:

~~~~ntlj purchasedf~o~ Canadian Pacific Oil and Gas, Limit~d
. ,~. .,.. . (:S~Jt~ .

I
I
I
I·
I
I
I" by' SUn·O'il,Company., and Canadian Oil Companie's, Limited. ,

'. ' " :, •• ·0 '. "r c,,:,:' :i .:> ;) ~ .'5 f~ ~,rJj r::j ;~ ,~, ;, '-.' .!' . ~);;.: ': J .":) ,:,~'.;':~."~ ':'i L', :.; ( ..' >
The' new appl ica t ion. was, made On April 23",. 1962. Al-

.. . ..~ ~~D t.'~)U·r~: -:j·:.·;:l:b(;,·.::~ ~:J..:Sr-:l .. i~'·1':~~vr!:q~·i
::thou'gh .the~e 'a're numerous change·s. 'in detail,. the' overall
'.. '. ' . '!'l r.::J' " ~ :,:; '::, 'j,l .::~,'c;;; '" ,'.i" ." ,:: ::;:.'," ;,' 'i.~)'; q :,:~':: ;' :.:.::' ;'! ::' ..:'
pr~p6~~1 is unchanged. The applicant asks a~proval .of a
.' f;.r.,.tb~[~r:~:) i.).rJ-:~. -:/:r~.:~:.~;L:IC.~~·' (.;.j:".~ ~....;;;: 10 \,~·-:;;_:~:,::",:I~_~:::-,,-_~:'::..-:J.:.l:"J'xr .. :?·

I
I

sch~me ~o produce'll,500,OOO barrels per year of synthetic
• T b '~1.r .I q q!J j:"~ ' ,~'I .;1" :-. ;: . .1 •. " ..~: ~I ~.{ ~. ;-;: 7.:.~:~; ::.. : .:, .~.. ~j .r. ~;. ~.. _', ~~~. ,;, ~~.~.. ':,' ,'~ ~.' ;"; eo~. ,_', Ic~rride, oil and othe~ by~produc~s. d~rived f~om oil 8~nds to

.• :} !,~:)~;;':I .C,~~-:;' .~, i:' ... ' ,:) ". ~~J:"< ..~ '>. '''': '. _I : .• '" ,:; .~" • .1,_; J~- ":~ .. ; : '.. '.' • ~;. -: .• :, f

tie taken from Bituminous Sands Lease No.4. The synthetic Icrude 011 would be delivered by pipe line to Edmonton.
(": , • '.1 -I " ". :i \J , "'!'

I·
I
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"

. ,J.' ,;1.'1.~"d·Ii·.· :< v .:":::,,rr I.' fi::; fi~)":, ;:'.0.;. ,1 (J 51 ·s:':' to ,: .}, ,.~; .', ~f;,),"):J .L.: () !J J'.;.. ~T
The ap~li~a~io~ was heari in: Calgary on June 6, 7 and

.• 'r~:ll~ ;,::,n .~.1""," 0:1· .:.:~,.: .,';','". :.'',':: ~".:':. :~::(, ..', '; c. .', :'; ':; ,)" ',I ;', :1 T' .;~ ~;:
Sand on July 3 and 5, 1962.

" :;.'r :: .~!nO:J ~.(; !: :"d 1'1" ;'; ;jJ ? j';; :~:;: ,:' "(.0.:';: ': ~ :: ,', .": ~ G ." ',; ':' 'r, '} ,< .;
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I

,~. .

,~~}1d '1:.£1.',(nlt/.l":< '{', ~ $n ;'\~.-?{!~:~ s·s~ :fJ ..~::ilfe:p:r~ s·e.n.t!i.·n:gls~, iH)~c.G.

,"rioJ~; 0>.0 7Cha\dJ;er"';"Q:. C,.l 'oti ,<';i;~~e~~,~i-~""'~;e1"Af!i~h"'8~"'"•:i,,~i."
'. ,'.., '~',!cilperi'al"O{l L1mited

j I .11o.!< bWI:': b 0 ~ 1J b c:i.q . \: l.;R;~'c1i:fji'-e"lrdr·tOi.l:rCCorl:for:a1t7i ciyf!j. t; 0 ,.

.·:',R9Yal'{te.,'Oi,l .. Co~pany ,::Limi'ted
" .., abJ~s·B.'.flo, jsnj .8b1JL!O~21.·. kl:i::t '~o·)H:::.:.;.rii~lJ{zqD srl.j'})Sar:;.qqo.

' .' ' .. !. '.' " .. ' '... .. ... ..'J. E •. Prothroe. ' " .'..Can-:Amera"Oi1SandsLimited
i.\r;;i:ranl- .:!ttf':: :r.o·' w91',r' nJ~.e:rrl.~.l,1ii!::;-i:; 's'l' '!3·!1!J::i··a.l:Jlj jSjn:~.:i.lqt:19v,'3b

':"J. 'R"Lacey '.T.riad 'Oil Cdmpany_" ,.'
" .erb··XQ . (lCrlar!l:md'ua, SJ': rd. 5:-·~.:::roq(jv~ zx.w .ilmoa .ric.lj;~:Jj.L'1

The Rev.~ Peter' Harris The Town of MC~lurray.,and.its
II $1 nov.=:,(l . ri z.1 b.ll" c::J . "•• b j J fIfe .'Cha:mb·e'r'''.'oi·i~Comnre'r:Ce)iI:> ,,:r i!.;;;:.r.n'~
. . '. . \. .}.

", .

", .:.
(,.... '."

"<,
,heari'ng:.

.... \",

'~', .

·w. E. Richards Dome Pe.troleum.Limited
F.D. Milne Dome Petroleum. Limited

., : The Cities Service group boldbitu:cinous sands. leases

in the' McMurray-Ells· Lake area and .is engaged in an exten-

sive research program. on.'Lease No. 17. immediately north of

I

the app1 icant ,I. s·L ease 'No.4 •. The group "Was highly critical'

~f an~mb~r of' the technical aspects.of the applicant's
·proposal.

'.

I Can~Amer,a Oil ,S,a.udsLimited· o....'ns.:a process for .the

separation of the oil from the sands by the use of centri-

~fugal force •. This.company p~esented no Witnesses, but in

I
its concluding-statement supported the application by Great
Canadian Oil Sands.

I
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Triad'Oil Company'snd th~··Research Council of Alberta I

b1iC:~ ".~ ~r~"; ;... " ) \'.-::';,-:.< t ;:,'._ .;,: (- ; .. ' ::. , . 1 c'r - .. r:~:'
mad~ no s~bmissionB'and presented no witnesses.. .. . ; I'~- .: t (.' ; i •.~

The ~owu·O~'McMu~ray,and its Chamber of Commerce

~suppo~,ted .theGr~at Canadian Oil Sand t S app~,.~.,c.~.~~~~~:.L~.?int~ .

. in g:~'out; t,h.e,:.b:e.J:l~~~.it;s.. t 0, :,b"e,.de r i:ve,d ,by ...,th e T.own. jf rom ':o:i~
I
I·

:. '.

: ..... D,ome'.P et:r:Ol~e·.ur-n:~L,imi\te(f·)"a8 'concernecl' primar fly: ,wi th .'. "..': "',',":-::"';':~~7'·~''"~'~:'-~·~:-:~,:.'~.':., .' ..'.. . . ..' ,.'. " ,
.t_h.e: i,mp"a,c::tjJo£;·}.th,~l ;p.~,"oP.o8,e.-J"':;Jsy.nthet i.e .C;Jr~(i,e:'011...rpro.d.u ct.fon

, .' '",. p!of..: l:~· ;.:1. s ~.0: :'1~:LfJ: i'~q ::L:. ~':'. " ~' . . .
on. th.e;:m:.a,r.ke,t.;,.~.f:orjJc:on""e.nt;i.o.na:1ly, produced .el"ude oil.' It
.i:~:;jim£J··~·.{IT;·S:;J:(;O· "j:i~l ':Sj i"h-l{'o.,;,-(, . ',.' . '.... .
opp·'osed,·the··spplic,ation·,on>th·e, grou1ids, ~hat oil sande
,"' r' .',:".~:.,.1'::' :..>::..:.~;~;" r'!,::,,: ,-":":.','.1,;;,,;.;, • ;".,..., "1 .,\J. ~. l'
.~S~ .....:::l: .--.J, .""--t~,j ........~,c.', ~~..,i) ,J.!>..1S!JrA -:.... "J", '." ~ ,...... I,... _J1":'"1J~, .. ,,,:'}" I. Y

de·velopment.: a:~.thistimei·s prema.t~re in. view of the market
, .:.....-; .. "t:'~£q'irici::":(J(jb;> r:'.I' . .. . . '{o,") rd' .;f. i.. -

, sit.u8.tioil;· , Dome. wa·s·.!supported '.in its. 8ubmis s10n, by, ,the
:,lj.~ b:-.:::Svr;:,:x'.'z",.M:;M.':lI!)' m;-o1' ~<;,-:':' ··'J.:'~:~~f ~;.~.::1'1 .':<:.,:uIT

.'Calg8rya:ndJ~E.dmon:t.on~lCorpo~ation Ltd·~. Canadian Devonian. ,'".- - ". " '. , -'. . .

I
I'"

I
I

. ,'.'

I','

... ;'i:!·;?;iJi.; .1"['·:-H:;" ..
"');~\. :(>,'.;
":~~··~~.:1~:~'n J:,,' t"t.,~ I
., .

J .G ::d: j .r.':; '::
• oJ.,

_ .......' ... '

I• ;",.1 '{:.j '.1 I~! :1:'

~.! -:::.~:'0,1 ::. .; (. .. '" '.-' , :: I
1";,

. "'.

; :,3 I~. ',~ _,.'
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:; -.~'; j~V it·; ~:D'ET:A:iLS:: bF'~ TnE INEW':' PR'op'b'siL': . ,",',' .. ...".
:.:.,.1 :0 Th'i? m~~~i'f;ic~'~i;~~:S::'b'~'h1ai~;~:c'(r;'; 'th'~/n;~~":p~~:opo'-s;~l,c; '·~:sq·';:

. '.\' '"..~l' 01 }:: 1'. ~ , • '. ~ .~. ~ ,0 " ,'., .f "", hI':' _ '. '... .. ~,' ,

compa red1O'i th the ·or i ginal",de's'cribed in" ~th'ejBoa-r'd"s" r'epor't'

';.'

..'.

'. <.~ :O.::i E!a~,~e'~of;J Wi~~~~J ,C:!l?:.f~:gv~~,~p,~[ _p~ ~~\~};~,~P~!s:!f?.s",~h~~1.?'(8

,sepa r:-~~19~~:?til,:~13~e-:=~ If f1~ h~ ~~~..~. :2FHe:~:;jt!t ~tJ:;,t,~!;.;ii? pI }r~aE-it! 0 ,,;-
i smon~l~~i-~~Ees,()9- p'~·.~nl~:""~~,~ ,s.~J.,7::E·ioH{J~£.~~~~E,!l~,~,~,~.~2and

discard~ p.g,., of 1~a1;1.,'" ,The, appl.i c:a~i!=. prop 5' sea'r ,to" p ro c,e,~.S all'. ,'- t!l ,• ..L.: ,." .... ...: ... ,.. <II: ~ , .. ~ ..... - '-;, ~.... "~ _l ." ,.:. , ..10 _ • ~ __ .... '0: .~ # 1 _, ., _.. .... co .~' ,oJ •• _ '_":' _.' \._ "'j h j,. ~~, ::;;

. ~ateril7,!~' c:smt ~!Hf.:'-~v·~~n ;:!,e~,~~~,~p ~~~:t C;7?t~,R,~}:.'~?-d,~p ..! g!t:7?: ;;n r-::
" •~uid~:to .r~j ect., a t' ,the ,miIling" s,it~. 1 ean'i sand.s,,; con,ta in_ing,. I ~s8

~,-r rl. ..........p :.t ... ~ •.,. \.of J _" ':J- " ....... 10" ... _.. ..... _"',. i..... ,_'.J. ......... ~~ -J.-._ ...., t..;. ..... ~ • ...,-. ~.; .' 1,.0' -' -# __ .. f ..... ~ .",! ..... ~. o~

"',.,.,than ~:B~.::~~=tgh ~'t1P~r ~s,~n~, ?q.~~,(;,~,8,:,'£ ,,' ~ fl:' ,,0:;,' ~;;::'!:,:,1 :.:.;:::
: .' .

, ' ,'. ~'..' ..
',Z',l,-

2. s~p~~i~i~~l ~~l th~!bi.i;'i'~~m~i~e,-,bi1c··~a~~~:{'': ~,';.".l ,J i~ ;~ j' J.J(; ',~

":-J'd' ·r.l'lJe~;,·r.!~;;-:)A~.~~':~j ~(:':~' It!·:-;>·~·~~ :l:3.:~1.:;~Ti ~d11.~ :~:""·r:t::~ ~.o \'-·.··,.~ul;:;.
. The "Hot Water Separa.tion Pro c eSB • or,i gina1Iy de;": ,

:.. ; >

. ' . . .
,._N{),] ""':[~'--:j:-·Af :l,ct-V -~i~'·';:"".;"·· L "";;.'J'; rf~ ~,·r·.~ ;l.·,·.:';·~-r"~f 1"'1"'; ";'. c··t" j-, •• G~~'i'-

veloped bY~br. "K':' A:''''blark' of t'ne-R'ea'earcli~ CounCi,l 'of""' .j, ,I',

,.~":?-' :.::~ .~"o:::;:(}'~:,~~·.~C.f~ '7-:t~:;C~"_t ~)d~' .i::!o·:~}the oil sand, separation of the oil, and in conditioning

of. the :oLl£roth.for,pre1iminary refining. The pro~e8~ing:.
-.J , OJ , _ ~ n' •• I , '" " , c '.' • \.. ...... '._ •• ..'

, ,-,.. , .~- ~
and "the 'method "'of ....tran·sportingwater· and" sand'~'from:·,tli e

s~paration cell has been revised.
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1962) shoWing<;,;fj"Il~,~:fe;7.:~,~i;,:~,.al~,~cc!~ ,P!~:L:~'lle ~~F wa ter
. _",~"_"""",,-,,,_~ __ ,,,,,,,,,,.~'.01,_... ,-. .. _, _oi ...__ ...._,... _ ..·" ••_ ......_~ .. · ...._i_ .. ,.,',." ......~

I~'ep/Sfa ,ttE~)~~'t?,.fe\~£~,,;:~,ft.: ¥ rce~e.~,~,tr~,~r~.~0 ¥:e:~,?r:~f~.~~.:c~~~di an
'~f:1:..f,ff-f91,U;~,?~~;~~n:~\f.::sh~~~"},f\ t~,,~;U~7e,:},)~ I "' ':.: :,; ::"j 1::.1 'H. ,';::"(~:)

, ',': :Clav )__sand) water an:d - traces of oil from" the bottom
f~ :: 1 \; ':J ..L -: ',., ".: - ;-;~; :.1 ;.. ~.. -'- ;. ~7'J"J ~:: > J,: :", G .'..~:"<,;: ~:.:. ':. 1: :.. : ;;'!'"~.., ,: ';. '";.:J C .~/ :.l \,. <. ",'. :-::-:'

1-
of the ',:separa tion, cell ,would be ,pumped to rotary ho ri 2:~n";

,,' • ' •• ' \ .' c' ,'. :. ' • ~ 't~ n':_.i. .~ :::.~:' ;~~

',>:t a\~:!JJ,ferf!.u ~~~:f~e!fi':j hI~P F:~,jr7Fa:~,~i,t~:~r,~,::,~:!g~i~~f~~.~~:~:)pro-
,: ·P'Os~d·.~,;',['p-_efi l,t.e.r,~"Y.?~.~9~'r,~ciu,ce",tb!! ..~~,~.~,~c9~t~~~~~,'ot-:'~,l.i~':

",: "·t,;9.~-,:t,,::.,,.,-> .. -.::::iq:z·[,t;j.;,-l,'J ...... _., .• , ..( !J, .. , (",;,1,." ,.-"'. ":$,,./ ,,-,L .•. ::J:V~) ."~,Jd'."
::'~'and'~'t;~:r:lin'~s . to '6' per 'e'ene .80' tha t' th~: tailings 'co~l d b'e'
,::"':'" ",.: ..:.,:.:., . '," - ·Efj~~,,;'.:::;,~ri

:~'::;mo~~d:'t:othe .d:ispose).: are'~ by means' of conveyor belts'
:.:.:'~~i- " : ...:: :.' ...",'. ~ . . '. '.. . .. ' .
'::,>:~''''-:''.' .. ;.~". ',,' ' .. : ,.', ';.,r"l~~,~~ ~'~('I' ·;:'4t!--~ ';' , .• "';{"t}~,~t"-·',~:1 (~.,'''''''''~,-i-(~\~If'. 'i

",~~'rather :~than; by .a ..ve't,~slu:ic,ing":.-s,y.'s,tem·;,,~'..:,,'.rhe.';:..f.il.t.r,a,te..:.or re -'

,','~,:::?~;~:-~:itd~~lt:1~~~ii~m'<:i'kej:'i1{ee~'s~v ca~,r'~ing~~0~4,;.perO~enF' ~g 1ids; '."
'_::"w~:~:1~~b:~li-'etu~~~d.J_,tiltb'ei} h'o'i:~a:teri c'ii: cUla tii1g;:: 'sySt~~~;·J·~,:;s';;
." . ' .. ,/'-, . . . ..' .

I
I
I
I,,;' ..~.

~irGExrciesa:s ~at~er,1anli0:1' fin~8'11 d'r~wn": off :tbei> 8ep~~a 1:10n0;:~ ;" [
• ,I- .~' " ',' ,. _ • • •. ., .

/ , 1 r:. ~~..::::.:.,,,,('.~,.,. . -rI \'" I~ .-.. • ~'. -- ft. ~...'" f- ~ n .. ,.. .~OJ"- r:......., .:..., """ • t".'"c~1:1 'w"oiJld".'enter" the' thick~ner· which'" re~lace8 the'e Burge ,: = -:-

:i:a~~;:,i.;ia~~'t'~tb~YcLo'ne:;J.n:':. th~e'}ori'gin·al~·: propo ~~i";~.,Cl e~n'; ::,:.: i~,!7;
:'. • ,- e _ " '

I
I" .', t;" :,"" r '"re·;"'· r ;.: : {~.......~,-.~, .....i' •.,""J r" ~e· .. -..··~t~· .•. "1'" ~- •.". ~ . ' ,,~.. ... -.' 1:1' • '., '·r ~. ....

, 'filtra't'e"" from" th'e'" disc": £~ltet'sr, and:' e~£lijent·' froin:' the thick;';

, . . . r '-. .." ,'j'" _ ~.... ~""'.' > •• h I~· ..' ~.: ;,: ; ~ 'J.. ener) the ,1-atter con taining, some""1'-2:' per" cent--ulineraI ~
. .' ';- '~ I. ..

,;~~ul~b~ return~d ~o~t~~'~ot,~at~r_ circuiating,8Y8~em; A
~~L!!.;~,..~~!~:::~2~~~"~"'~.:L~~~~,~~~'~"~L~=:~,.:~_~~;.~~~~,~~~.::~.:~~::~'~~::'~~..~j~~ . "'

'. slurr'y of fines- and' ,water' from the, thickener: would'.' be
," " ',': "," h, '{ ,(.~,".~;.,oj -'.7 C). <'. e ~E',":'0 'J'~ :'i"~),: " :.: ::'i." '';, Ie:, ,}.} :::/ : ",:;' ::.'ri .;

pumped.,tci.disc·,f'ilters which would reduce the water· con-
e:, '., .::'::;. i,t:~::~li:~,J~:;:'.1·"1,,:~·:£~~.r:"·;;1~1:·'·~~r.~ )3~:I·J' .. ~., .71:~ .,~,~ .::., ~i:\~' ~'/~:7J.<(}.~.:.'·:

:i~nt~f~ ~hft filte~ cak~ to l' per ce~t •. The 'filter cake
""0-:1(!' ·r,i!!Jf1 :;.~,.1j. -I ~"1l':'.,~l:~"'.~ ~:i:'.~;·.;:·~,;:,,~·.::{ ;,.'~~' !:.. ~,~"t...:.:::: J/~;- .. :" :,;.~~"...... h-;:-"U\.<:: ~;~~

I
I

'from the dis c .£'i1 ters wour'd. then. join the sand tail i~gs
, :,;t (.', "~a,~ {; () ,~J 2: ,:' ~ '::J :::. . ':'~,~.: .:1J;"~ .~'i:1 ~;.__~_:: ;:' "I.( u .~~~~:'-.'~J ~':~:.L :1 ~; :~. .:.);' ·~.1 1 .:.::-:::(;. ~£

from tne·rotary.horizontal filters.
. 'S L! .F r; .~)l. j ! b:: :: ,.-' :~ ~j ; - ~: ~ i I ; ~..,:.;_

I
-' ::. .. ~ :..~I. ,'

I3i~nl~p:rei'ind.~a'~YRefini;~f: 6f' .th~!·oi 1 ; t,o "yield: a '.Synthe t1c::
'Cruae~ Oil .,

I,.!. :

~relimina~y, refining of the diluted dehydrated oil is
, " ~' ..-. ..' : (' ", .

propos~~, for recovery of diluent and for the upg~ading ?f
•. , , ":c ' :~; ", ... ,' _. I

I
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OIL SANDS FEED
OIL
WATER
SAND

TPH. B.PS.D. '.' :' . '. . .' .' . <, '. ,.,'.': "':,. ....
447.0' 59,594 (12.2% OIL'CONTENT, 2% WATER) • . YJAIfB 27'.2 T.P,H,@IS50r
"gi(.%-""ME~ .. .. ...
3,664,0 .

. . . CONDITIONING
" . . . DRUM ..

'.- .
TOTAL

STEAM 99.2 T.P.H.

QlL 4~ ",' I '( .....-----"--"'------. :........-
~ 442.9 -- -:- - - -'- --
MINERAL 3113,3

3,996.6

T.P.H.
'DRUM OIL· 4.6

TAILINGS WATER 4.8
MINERAL 30.4
TOTAL 40.0

G.P.M. MIXER 1-1 --'- __ --'--- __ '--

. ~ 1/.2 T.P.H.

L1ll!.
ill!..' 442.4 .

-.,-~= .~Jif&.L. 3",f::: (~50_T.P.H·3251':
I [ I : 4,Q09.G .

2

l:P.H.

I'OlreJl 42".' PREMIX"''''lA'~3~~:~\ .1 TANK
\

[

~
;3~2

>-"'..0
~~
en ..
.Ie.ttIlli.l mi..aii·

Oll. ' J.8. 316."1. !iO,11J6
WlIIf.R 59.0 15. I .

21.1 5.3 ., I
.' . I,.--., ....:. .-../ '

6'
. IeJ:J,
r.p.H Q1b 44l.4

WATER 2917.8 WATER 4740.0 -.-.------
MINERAL ~O{-325MESH) MINERAL 3153.1(290.9 tP.H.-325)

\ 2,952.8 8,335.5 i I """'I

\
\ i ,

, THICKENER J.. , ---j~'. , SEPARATION CEt..L
T.P.H. I I /

WATER 570:"0 - ~ , . / T.RH.
MiNERAL '475.0 -"- WMm' 3487.8 I I T.PH

10450 - MINERAL ~ ~ ~
• . 3""'78 Qll.. 622 l TpUI."'" ~ 1061'0 . ~.
!Jlli~-::"~:-D~£-,...--Z T.P.H. /'" MfNERAL2616:7(65T.P.H.-325) ...WATER 1/7.1
o4B6.0 ............~ ~7ER 765.0 . 3.739.9

MiNERAL 5.0{-325 MESH) T.P. TP.H
\ 7700 ..:...:1:i- -' -' .

QJ.l. 62.2 . Q.!.I. 62.2
WATER 296.0 WAl1'.ft 3ffOD(l1.l % WATER)

// MINERAL 2611.7(61 T.P.H;-~25) ~M.l~a7 (23B T.P.H.-32S)
____ . -.,;2::.1,9;;..6;;.:9::.:9:-_-' . ~52a.~·{~·S.9%-325)

. /'
VIA CONVEYOR-STACKER SYSTEMt- (leas

TO TAILINGS AREAS _ _ fPC,

SEPTEMBER 1962

...
WATER ....

I 'l!A:!Lii T:~O- -- - -
MlliEHAI. 4750(178 TP.H. -1325)

559.0,--,- •. __ ---:..;:c:..;::.. _

6 P S D.' BBl S peR SHAM D~Y
•T P 5-1 : Tn~s P:3::R:~!~!J0 '-.- .

FIGURE I
OIL AND GAS CONSERVATION BOARD

(REPRODUCTION OF EXHIBIT T FilED AT THE HEARING
COMMENCING ,JUNE' 6,1962)

" ..'

;" : !~

"

I
·lD
I
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':

:..the separated .oil (reduction of viscosity, ~mprovement of

. . .
" .... ~'""!- - 'J j..(~, .... -.~ .• : ... '.,~-" ..... " ,""" ·L..-'.r.r-I ........ ~ . :1.'1" •• ', ~'~.,propos'ed have' nothe'en chan'ged'; , but' the J op era t in'g'~pr es8ure ,-

of the gas-oil' and kerosene hydrogenation opera.·B.on"has~'.::_"

. ';;'

.~'" ~-'

,•. \.; .. , .. ; . p.r~(i1ic t:i ancF r~quiriitg ;!iiC' iiicrea se·:.f:t.iF the' ~iie rl of~' €he .'r,: c·;::~:::I~{~r....•..••••...tko::~c :ri::.::::131 'co58':8',~111100~::;.~::~ ~P.~::.y~",
,
i,:i.:_I-'ti1...•.'.:...,-::~,::.·".:,;,.·...'..,_>:•. :...~ ..:,:;',_<:,- .. ".:.:':.,:~ ..,:-_: .....::,.-. '-:t,~~:;,"~o:i:~ ~~:: :.e:,,:t, b.B GCq~I:,q _ ",:: !,';; a :)~;,fUHb _n:.r
; ,-. ·;{:S.b,,· ;]!;I::;;C! '!..I.~;W . .Jot . .: ...... ':i :!r::"'rn,:.:c:,,:o::;J .~L:."i~ j-r.:,S,:,kS'.;>,;6 Bd't .:)::::",'::~{

(1) Minln~.W~8tes~·
::l J: I d u~! !0 .j r;So!i7 ::J '.:ui.:y st::· ~.ri j :~'J R:1 £1.:) ;;;'i ,) .: i. i.J P !:<'1 .~ [; b ""':], ;d j l: ;, ;" r: ,~

.overburden and' rej.ected low. o.i.l content material.
. • "': ~I ~~.. .:: Jr

No new. metho'ds were proposed 'for disposal of
~dj anl~~~n9s~~B~ ~!ur~ ~na oj b~SE~~ ri~t~ ~J!L~~

(ii) Tailings ~'

I

In -the revi!edp~oposal the hydia~lic sy~tem for hand-
'{ J' b .~"\,-, r"~ t- ~ 'i:) 'I: .,. ~. ,- ,', ". "., ,",\., :" ';'J " ,~ c C ~ - .~., /"0 N 'j;' :1 I
"....,l .......... \~ 'w'l.~ ... ~/ .. 1 ,"" t r .• 'c'~" 0.I __ -:-~' ....... .J.". ""_ ,: .... ~ '-. ,.I 'i.e ;.-< ....

'ling solid w.astes has' been abandoned in favour of ..a belt
.:1:,:1';' o:rh vf!, '" d:! f.'j S;·:;:~'fl.:: :,j,-; .~. ~L-;;-;S i:.::i j E':: ,'; t.!rl~t.i t..:J:; l'r; j n ::",,;,.:..i 'j! :1::.

:. :.-c6riv:yor;system •. The·twome.jOrsolid·,~aBte,;Btre:ams~ from .'
('::t ti d:::; £.:,)'z· g;:: 1 ,1LX :".!JifJ'( ~tr~~·. ,.S :.''; C <1 :::'-.:!:} 1"::; " 5l1:i '.!if. b f;' ".( t v o.:,~:1::; "1 .'.!;) b 1: rJ q J .','2
. 'the":~oia~Yhori~ontal'fil ter~. and t:h~·:··disc·f iite'~'s ~. would
he;;lJ.j}i'J{)::;, :uujj·j-,;::,;)::,:u,':'S 'Xi.lii{r,i.i.I~. "l!-j~." .:d bi.):.r~.vo:,)~,·.l: 'jo/; :':~;~:

consi8~of.dewatered.sand and clay; These would.bemoved
.(;,~, Eo "t ~-l q ~ i: b . ':) i :".r ~j c, ~''- c ( .,' ": ~: .: (;: ',' '.' ." ::; :.7 ;) ;1.::.' -: 1.: b ;~.:r :r w:; ;, ~ r" ::) ? r: j c:"_

6~~lO,600feet of 54 inch wide ~elt eonv~y~rs,· to ~
' , •.. ,.;; ii5- ':l,,:: r;.1:J if 1-- !.i'g 1 ri . :; oJ ':' ~' ... 00 ~~ ,: :; 0 ~~.:."~ :3 d J :',~1'OCo'~ 0 :"0 d {~t C" ':":1.':,] r ,'<. Cl.:_

~i~~k~r locatedon.the river fl~ts~outh of the plant. It
n!'· 3':':;:-"-~0 Y';: j ,,'..<:: r; t':i .~.r.. ~. ~;,- ,'.; '., ::.1 Ci :-: -.! !·f'. \! ':': i;;" ,_~fl ::~.~.::;,: j :):~rj -..::1 , :_; ~: ;' _~';, :' (, .::
is::an'ticipated by the applicant that when. stacked with a .
·-~:'::,·.:::c:q_ ·,~-:;·r.!;\i! (;;, (! .:j,;" ; ::.::, '=';:;-:': ,:-i"i::':(.:::':: .. "iiq f,;c, :::';;:~ C'].!.: -:,~.:.;-,

stbpe of 30 degrees from the horizontal. the dewatered sand
. '....::.~':,'"..'j j :~:.,i.: :~~: '":. .n G ;! ~ ::,_-i~~

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

&;.-!"; F.:·8~t BJ..H):!.:-~ f~;.~;;.-....-.. or< ,..-_ ... , ( :.1)

·1
I

I
I

pile or the use of matting, the sand disposal equipment
.. ',' "..... ,-'.... - ..

•'--'._,.~., "~,,.~.,,~ •••• ~.~.-~~ ••• ~ '., c • ~.~ ••• _~. Or, ••••• ~~•••• _

Wi:th' "'soinEFc"ompac'tiO~;·o'.f the
~~:", , .' . ' ....

would be able to move over the tailings pile$ •. After a
... ~~C :;/;r~.,"~~'~;: .I:, I'.. ..<. .r~: ...;.: ._~ "'i.' :.:"/"'. =: .:~ ':.",
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I
I
I
I~
I
I'
, ",;c

I
W

I'
I
I
'I:
I
I
I
I
I
I
I

" /~~riPdc, p£,. app"r,ox imB,t.ely;;fi ve( y,ea,rs~, the,,' c0tl,yeyor ' ~y.stetn; and"
::: ......~: : .:::: .. ,c .'~~ ...J ~_. ~M· .~ •••• ;... t:t...- ..... ~...... 'L1 _ ,~./..~. ~ '. " ~. '::' .~ ........ ~ .... ~~ ~.... .,..... .. ... , • ~'J '_ '" ... ~ •• " .. ;~

sE~H~~E·~ ~o}:l,~.~)~~:';~8v:l1.~j t ,0" :retlJrn "t,l1e s.a?r;1ta,i13,~,g,s· t,9~,t~,~1';
, . '. - .

. mi ne~;, R u,'7(, ~;- ~'?-'~ ,: ':.' . ,;~, j ,/r,,'~~1:i D',rX),~~i
.'.'

. "

. .. . .

th~:plant:~'i(e~;: ;:;Jifi~':~'f:o,l:/[ t;;;' ~':2.\::
.' ':'.'~""{ >~. _.' <; ~ '~,- :-:: ",:

. "'.

~'i-~~,~...·1 ~C..· mI.!; ·11
'lie

. j'lnu

. '.. Water Wastes
.... ·lt~~~}4~:ta srj~:~~{ .~i\

No changes 'w'er'e •propos',e.dfor 'dl-s'p-o~s~n-o"f:-W1ffer
.;.... • .~,'-' 'c, ~ ' ••• ,' 0; :·r~'''C. " .,::~.f:,:.. ' . :~:'<::',9,~'~,~},,:b'l··ln~ .'>"(~) ..
, wa'ste~'" ,The",applica'nt has, co'nfi-rmed, ttfat':"":[,'t'-liiTr"mee't with'

. ~,.·I..e.~ •• , " ':.' ~,'.~, ."~ ••••• <··.::·~~:·nj~"i\.~.)~r:j:·l~::;'~:(1)'
"'and', safisfy~ any': requ:irem~nl': s,o£:- the· Department ;of, Public
" '" ' :to,: J:,;;. ~~~ t·J: £,." :;;,;'0,1 " bs E'~ f(cr.r q.' i;; ._.! ;'.\;'" :;0, t, c}:1:1 ~ i'::.: :"~:' ·o;~
,~ealth ~irhregardto~any~luid wa~te entering the

~!nl~3j.~~ JngJno~ '1'1!~~~~l b~=2~.~ ..~~ ~~s 'a~t~02~~V0
Athaba s'ca Ri've r.

" ,
. ~> .

. '.,

,,' ·.(c)~ Gase~~s Wa8te~
, \\", .,~,"'\'P.r:-- J;.:l .! C< :1:' ..~:-:.~' j ~..(~ .~.,~i U;:j':1 b ....:J·i :,:;rI:! .f- :.'.l'.J ,;:j d; c,.'~ ;~'.:; ,=- : ~: ~. ~~ i,1 d:; ~)~

It'is now pr,'oposed to recover:;.:40 tons per' day
" .Il J :;~',-: r..o': ~ f) ...~,..1"1":' "3I n \. i~,-".f" t· h- rt <: c'." :."1_. (' .. :( ~ ,'! ".; ,:~.,"',,;;: \' r r)'· t T,;-:' "I'• .- 1 ;-.

.,0£ .e'l en;e;t~l s\i'i'phur ~:"·r.~ther-.-tha'n "i~~iziE;rat~' the 'hyd~i,ge~' -
" • • • '.' ',.. /. <~. c; ~,' .:..',;'. 'I-o- .... ~ "" - ~ .., ••• ,,::~~ ,~_\ :,:. '.",' ~,", ",,', '.r' 'J':' ';...- ,'j '~:,..........~.~,",.' .,'!:,:'.o·si·· ~,·\;~~:FJs~.:1~~,.{::j~jlfl~'t .[;_.1.·0 ..... ~.::t ..:·l~.l "V'V~-"; ;i},··r::· ft' ~j: '~ •• ~'./.J,.t.._

"sulphide recovered}nthe' precessing. The remaining.,sulphur ~
.rq··]t)i!,.;~)~~·· 1·.~:-;.s~fr.!::. ~:f./,;.";) :·:fr!:.1 '~;·:lRr~' "i';~'?~jl.t} ,!.,~::.t;':I·.\·~:··:\.:·d VA;!i.1 :JCj' ;rl:J

,that. not recovered' i n·,the, sul phur' plan t (and that 'contained
c bev'G~I' :-.'..~::. r.; i:"::;·~; ~:~i?r.t'F· .. ·~,,::,f~~?:·:-:r. LiJ'_ •• >-'~~~ .~'.;',~ ~~J~':,>~f-\b :=:0 :..~U ~ ;~1~~n.~1

in the coke burned in the power' plant). would be dispersed
~ ~.,.' ;.~"!.:,t/:':I 1/ 1', ':,..< :: ';.~:.' ~:; ~~:..r;, ~.- .~.i':~!I:: ,:':~ .~~) ~~-~:'.()~.f) (1::+ • (\: ,', .;:, '

to the atmosphere from' the top of, a· 300-foot highincinera-
~lt1~ .~-:-::'~.~. :.:::J ,1-;) !'1·:;}.;~JI'.: ::::'j'Ll~ "':.:!',c,:: __~ ~,l~': ::::;':' L·:~.~:. ..·,:icl :::5:;~'::.~:.~.I·,,,

tor s~ack. 'Expected ground level concentrations of. hydrogen
.~ l':.r _:.-'v" • !: .:'~~':;." .',; ..,;~:.~"..-' _:.:~[:·1 .:;;' :c.:::· ;~ .~ ~- :; '.~ , , ", ;':. :' ~. ':; .;- '.J .;: ..,; :~ ,,_, t~~;'_

sulphide and, sulphur dioxide, are nf!. and 0.25 part's per
.~:.f .. ',,'~. (.:

',. .~~...

5,.·;" :.P!ip~,.L,i,ne_..Transp~,rta t ion of ,the Syn~het ic Crud.e ,Oil
to Edmonton

No.changes were made to the' original proposal for a
..

l6-inch diameter, i9ci-mile li~e ~rom the plant site to Edmonton.
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" The es t imat ~d in i t'ial c,a,p.a..c.it'y;. ~o.::J q, ;b,~_;36~.~q9._b:ar_,,·,elc8of
·.ii::~:'\l:':.~. ~:l;··t~,i;~~'·~: [~~,:..; r -i.~::.~ . .j •••• , .... .:.,: .> .... ; ....... ,.~,\..);.: " ... "" .... ,,', ...:~'.:,J. '1;'''''10;''

syp,.t:~~~~~_q,c:r,ud e",,o,il, ·P ..c~ .. :.da,r!';i_.~ho'~""t .fi,r:,.y , ::i.nte·r~~;d:,~.~~;e"; pu:tnpi~g
",03 "•• r""..~,.",j .' r _"~ • .r .J·.o ·_·1 ~\" oJ· _I;. ,.I,c·'.~" "' ~~ ... ~. ~ ,. ,..- ~.•.• ~ ..... I _ • !I, I,".,.;

:•. C .:. :7 , ;;

i '

II.
~I"

I

""'. . L 1mi ted, and '.Canadian 0 i1· ...Comp'a:n:ies)'Li,mi t'ed ...>.:':l'he :cont ract:.e:d
',' , " .~" .. ',-;' (·.r ~/' ,': >.' o' '.', , •• .• " .' •. ,':",::;:"Q~f':~.~2~:.X.L2~~S:ri~~~~!..:~:~~,'?:":;[.

·a,;erag~~:'d~ilY<d·eli',;'ery:,:6f.:s.Yn the t:t:c"~rud~'oil~ a t,Edmon ton' :
. "" .: :J [j .s i q " ~ n"2 ":,,::'::$ .~ ;1 1 .r. q)S ~ 0 ..~d:'. D rj . ~ j :oJ (~ ~.{o'" I ;'(:''1,;0 :"'''i ". -.t tl ;!~, .;. ~ 1'.\'1 q ~ }I t ";j c l'l""";) [j ,.. ' ':, ',;' /~//~ :' ~'<',;. ,J'. :': .' I"';:"-:'''';-<-'':;'~-:::''>' '. -- ...... '''- _...... ~ c

r,eina~n5",c'an:ch'ang.ed; : 2 3'j 7OObarcrel s, .t:o.Sun' and' .7., aOO'.barre15 .
, .,. '.... " ';:" ;9 :'n a~r!)~:.:r :.,.::; "' '.(?? n1:,r. ~\~J :':I;r,pe~"~ f],$ a,~:;::;;~l"'.n· ~~,:':}1~~~":'~$ 'J 2: i?: ,\:'~', • 8:) 1.t:,

....,·':~'"t·O~,:~C~~~diani;'Ojj~:>u t ,:~~:n:~~~;,,t?F~~c~8:~.,~a·s,'b~e'~,n,.,j.n.tr,cid~"d_e.d.. t 0, ~
~ '":'t~~·:~.9:',5r,:.~:~"~ c.:;!-'~'"""''''.X:-··1 :roS .....Co .... :J. '~' :~,.~.J, ,-.oJ', ..... 7,1 '......::"'..1-'0. . ~,.j..p} !.~i.J "': ..J..51-:::,{(~, c l.;:..d j.J. 6 . ~ \,rf.

de.t~rmi~~ ,.ih,~"'p'ride, o£.'t,h~· ~ynth:et'ic~c~u'd.~ u':i.L:~;' .
. . -:fjl): "'"':iJ1e ~~"nor ~ {. 0 J.:~D 1J. ~ ~~ 1t rr X 'fJ' ..., ," ~...~ ~ 1 c·r-- if. , ..:;.,,'" 1 . (.."1 (--" • .0 fr\ 'or Ii"- .: (;:, r t" 1:'~'-1"" 0 •• ,

",.'. :' ~:. ~.: ". -:-.o..r":. ',". ,.'~~'o __••~ ~ :, ; . ~,f"'.:"."', ~ ,:1,"'i.: ,~,,,:~.JI.~:'""', ;...f--fr~. _~.;~ r:: ~ "1 'I;)

• ':'. ;/T.he basis 'of the, new,formula ·is·.the· selection of a
. Oi"f:. I;..;,y.! (C,;;;?J: '; :.~ ''t. u r: {, ". ;J El ,,,, • ~ n,r.,1'3:~: ~:.n;:r; ;) ~!.::n..1 ";( .1 ~'::::: ~~(r.i:n);;$ ?
",'conventional. crude oil or' cru'de oil mixture, which could, be"

"':l' '.'. ;:;~.I t;., ;';.Ii J. ':' ~i .r:"j c: ,j ,,-r; c ::; ':'.~:',';:;."(j (; ; :Jr.:, . :. G: ... ';, ';.l j 1q, ..~>~::.;:J" B.',!:;."" >~ ~ (,-:; '.~: ';; q

.~'A,elA:':~(~m~,d.~~.FHi'.wp.i_c~,..~~,~.1d !r!=,?tii,tt,~~;':PPia.'m~ f,.!~~~v~~ur~ab~.e~' ~'
,..( '1,.0\.':' ....). ~;.,) - 0. ~~.:i::.,;.l.::s J.J .. :),~!..::~_ -=-:i:. .. .; •.• t ';1" .j,.l~ tj ~ ... ,;:r tl J ~.l..,. .': '\.~ ",_'.~ ....J (;·.tr i..'j) ,-.I ~ oJ :I. t.,'· (: J \; ;1..~1,. .': ,: (~

.. pt'~£i t mar gin·'·'to .Sun-·Oil. C'ompany ,'::. This 'crude 'oil is 'termed
" ',;Ii) J"{ ('.I :i", oJ 1.:' .. ~ ::; '~;."') (::;;, '0; J~!l ~ ':;:;'~:~ :.; ,! :1, ":!. ~~ .. :.;nu 0 :;':".'~.~ ,j,:! .::>::: ;,"!:-:r: .: ..:',u
the:llbase price crude" .., ,. The.quantJ"tyof 'syn'thec;l"c e.-rude" ",

, " • .?< i
n
:,;:.1 .? ~5f ':.:"'q ..'::.i -~~f·i'~o.:~·~"",-' ::~!t:.;~;J7I' ' ::fr £ ~H !,<.; '?"

.. oil which" wouid :supply .::the, same .. amolin t 'of f~a\~oiin.e'is 'de~~,~:'
" ;T' "'. . . ''':, ",,' • ,>. ..".~..:.:'~'::'~ ":'0:;\"" .;
.,.te'r~i~~d': andr~£ine'ry .cost a for' :riirinln:g'2..b'Oili._c(iu;ire:s~,aze

',' '.~

, ."

-.) : .

.',
. ,'i

I

crude oil; pricas""o'£"May~ 10, 1962'.) ' ..' ..

I . . ~ ,", F .... -1' /' .: ~ '. t... .-- } 1~ • 0.. -~'~;'." ··,.;i., ' ~~.... ", ....::....;~, ......"''. '".'~ t J' +, ~".; .....

ca:1'c\lla:i:>ed'/'.''' 'Th'e": 'p~i'ce '6f·',~;'f1e' syntheCt'i c\ crude '"01 1·;,.. Ou1 d

:t'h~e~:::"be\'·~.s'ra:hi:·fsh~e·d~k: f1.ia'~C'~hi1:6h'w~~id'-;'r~~~l 1:' in2' Suh" o'ii::;-,

Co'm'p~{nyl"'r'iicelving) a;-l:Z 0" ¢'en"i:.'·'p;e'rd b)arr"el ,: advanta ge':;'sf t er ..o1'-~'
. . ' "

I
I

,. ,

, . . " ." '< '''J ....: ... . c· -, ~. .. ".. ~ '.J~ •• , •• I:· '~.~ . . ~; ..~''''I-' '~~:. ~ .: " " • c','"1 .• ,

applic'ant""estim'iate's :that'·'this will result- i~ a'price'·,at

E'dm'on't,,()n: 'o'f '$ 2'~7"13'~'p-er:~b a'r~ eL •'(Thi's' es't ilii~d:e'!wes"·~ade; ;:"':

I
I



I
-13- 'I

.1.;::: .
.~~ ;..~, ":','1 (I" ....",.: , • .:. r ~ ~~" ","J''''', , m: d~'~" ~ . • • I.,' ,~- :'.""< <~'\ii',tl1",:\'r li~e':'pr'fc'e "an j u 8'te'd~:'~':c-o~;d:l.~'g''t~' \'he' :f (, rmu1;';' ~:ath ::8 "{X: :,

.;. I\.
',". " i 1--,,_

mont'ht.'". After the initial ~wo-year pel'iodthe meth'od::~oui'd
, . ."

I

, . ,

;':'''~J'';;~'''' "'~'I"" ;-{ ..,-' ·~·'t.o:·j·:f"'!k~ "'Il'~~-'-'-\'I"-'", rc .... ; .-' ">,' ".".-",;: ·0 ...··":··. , "6a"~,"',=Mi~k-e. t1'ngot>~i~p:r~duc't~t:~:';':'''~'' ~~,\';"ttl, ;:,:",:,:,fU, tl~«!,;":o'i~.j,i-!~~J.~'i

"', ri~,:~y,:ci.r~:S~,::.t'E\<~:t,,;:·Vj);;; i~;",~J:i f!/ ;~J' \';; '; C
, ""Both, Bulphur 'and':coke ,would be I·,~,·f ....·...;~-· ..·j.;"rl.;'iJ': \-,i..~:"', ·--!:;·";.~'·:.r"'~ ·· .....-r ......,,;~ ..~: I fl'·r. 'r ~ ... y, ~",., ..~............. ''j:. ... ': ...,~

';"'."""",. ,.. }.;.0I.; ;·i.)\,.v/ r ~ .. ..)lJ- r ..... ,.. •• ._'.J r __~ ":.. L-..;..(J· ._{/\ 't" .... ~ f l.t ,':J 1~·.. n~11 J.- a::.fi.:. 1.;tt;'9 r- "
site. ' ,No 'agreements have been ,e.ntered into "for the sale .'"
. , ';jj:",b ~'\?U b (:0;' :~i:"l,n J~'-':',; Ji ,;;rl ':E:.£i,; 21.:' ~.,}~ >,.~: :,. J' ," :j U,J. X10'''', t}, ,~tt i'.:)'-,:J
. of either 'by-product: • but, estimates· of potentiel":"sare pr:Cces'

':,'w~,re >p',r~~'eri't'e:~~~.n~~rh:'~~~~Ti~;a~ihS~'1~/e~s,S~~'d;'t~"rlt~r~'is~,ld:~1{~:~~;L :.:
, .' // .. n':··:·-:~..::.w·',"~r. j··'i'""-'';, ~::;"{' .'Jl:~ t' ':2,'- ~ i:; '-'·I·"~·'.:~ ~,:o'..-::..< I"~"{-I ':),(\ "':'n p..~.J ,"-'.... r ......

'.-::~'e'rnfng~ t'he-{t"~ 'fiJ:t u r e' rna rke"i:°i'n'i~-, A:' 's'ul'p'hu rJ in.'iC"i;" "0£":$1. a .00
.'~"',,,:,'p"le;'cr;,,ht'·io~',;"no,:Ja'·'·n·';dj:':l,la'{',·::.;LO~'k',"'Jeu'·';pj::r",Ii':~e' ,r Io'~f" ';$' :-6:':.'''0''0' ·,'0 "" (' "',,',,~ '" I' ': ""', r - :.. "... ·'r ", "..... '- '- . per- 'ton'," 'bo"th" 'b'Eifn~g:;:'ii'et;""

, pric~::~trii.t1i'f~~'t :C:S:ria'dri~;'~i~k;~~ilikk~~~ii;~'gl'~'hl'l!~abn~~':6"~'~'k"iion
-~~. '.... . .

~h~~g~s<It,o l·th/~~:b~u'it1:::·~f"d<~::p~~~h~'~':~i~;:'~~~:~'ujs';;;~{ibi:;J '~li~;:'~!

I

I
I

." I :, .~ ... t~.r -~ ''1 ::) : ' .....: ), ~~ o(.'.~ rJ' :1' ~~',.H .:,J' :"~ ,...;' .~ ........ :- '.~ i' ,"!',...... L. ) "r' ~; ~ ;:",J'" r -,. /.\
app~'ica,~t -:1'~..·som~·-·~conom~ic' -p'i-'oJe'c tiona -.' j,. '

I,:·i,,~,~,i;.'~/:~l) ,n:::'; O<i: :":2 ':u:, .:nC>,f~;..l •. ? ,:::1.' ;:".:; r1:; .' '>l '.;,:;;:~
:7~:',·'dMetho,d,:..,o.£' Financing:, .c':,;

.i .:,('

'~Th,e" app~ i.cant""prop,o',s es" ,tha tt it ~r,e;v,i,8e.d.:"ca:pi.t,a 1<0r~:" "
A., .,.Jo ..... '\t 1.,., ,~7: \.. ~ '.' ,..1.-. '.~ - ••• ,..... • - .• ~. ," ". \. _' ,. J.. • ..... ' .: ~.: ~. L· ,_.. i, ~ ,'"

,')1 u ~.F-t;m,~;g.;; S{;'.Fa ~ ;,~JJ?8,:--$ ,~,2~ " ~4,~,~P 0 0 ,:' ,~~ ti,~:d. ,b.~,:r a }-.s;e;?! ,~Yf... ,!l a;f,~:"!
. o'£',~first",:'~Or.tga8~. bond,s,..deben,tur.e~,,,with,, common" B1:lar,es.,as.
, • ~ ,,;... ~ _ ........ ' ~~ ';., • -. ~, l' 'r'" ."" ... .0 '" -'I - ' ••• '. _.~. ,'.... "'. "": r,. " ...... _.: " .. ,.1 _~_~_.' ,.: ..... ;--.,} \.1

a,lIpackagei'.', a.nd, common shares. Fr.y a'nd"Cc,mpany.,-. ,who. wou.id
: .~., "'" _ ..... ~ .' _ ., . _ .., . ,', .J. .:. ~ .. ' ".:;.. ~", ~. ~f • '." \ ~ _,. =: ~'j .:. ...:, ,';,.~ ...:. ~, .

I
I
I

be responsible for, c,ompleting finane,ing ,ar.re.ngement8 •. , ',,,,,
• . ~'I, ~j _. 4' .. ~ ~ ' •• ~ ~ ~..... ' •• _ ~ _ ••• • ~. • ," ,.: < " .'. ..i., _ ,";~_

estimates, t~,;e. financing, CO&t to· be of, the o'rderof one, per,
....... _ .... 1>•• .: .... ,"'~, _',I., .• ,~,. "' ," ,.' ~,.,~. ". J •• , •• ' '; ...... i·.,.\'rl: .. ~.~:! I
cent. ,',..F! rs t mot'tgage b oIl,ds would, be 'p,l aced ,primar i1y ,wi th,

•• _ • '. • ., _, J • T , .' :'~" •• ' , ~, ,\. • , '. '.'

Iinstitdtional investors, a~~ the debentures and, common:

share package with "sophisticated investors". The remain- I
I
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~n~:::~~~~~:n '~~h;~'r~~rrw6JrJ~!(ek~ij' .~:~';pi~c~~c'wia;C:~f.in:iiia~lu'",
p'acific '8{{'~:~d~~di~,'-!S:u~\{~d 'ci~~'dtinOil~C{;ilp'~:ni~'~~:='iJho;';

.' I l' -0 :;': b J~~'::' :-:.-"~ "O'i ~ /. :;.c.: 7 a
Great Canadian." .

. Oii:::J~~~4~ei~~20::li.'9;6'f;: sGZ;:Ei~ii C'i'n~;dia'~~:l& .c~C·ftri£'di:'a{:-[:;'
'. ::, ....~ '"t ~..... i ·-Ior ....., 'I· h '~1....' r -;:'.I~. ',. '; .. ('I ,~ ri U .-. I.:.... ~ \"... :.', J J - \ r. "; .,-' ... ,..,...., ~ (~I ~'. ~ ~. t p" • _ ~ ~ ,. ~ ..... ., ....

,paC'i:f ic; '.6ir· and,"da: s 'L'fm:Lt e'd'·'s5.gned ."'an :~aLgre'ement' ';perriif t'ti\ii

... ,.

", ..

,'. " .' .

... ' .......: '. ~ '.f J. c'· .~b P:~':;' ~; 1" f! d f.l\ L"L~)~)-i:b (;':t'cr ~{l! 1.;;; fJ i:t rr f-;l "1:1" ~ .~" -:i .
comm:Jnsha res of Great Canad:l.an. The agree'men twas' in t"lie

. . . . .. .

iormoffouropt io'ns with each' successi veopt: ion: being con-

tingent: on the degree ,of parr:icipQtion ~lected' inth'e: pr'e;~'
, '.'

',: ,.', ,,': ced ing'one~:

:Canadian ·Pac ifie ,has exere-i sed, 'i.t a.full. ri'gh ts under,," '

_the'f.i rs t'opt ion and'has' ,ptir:cha~ed_ 39.999,: s.haresa t,$ 2~'~,25,

p'er share., ", Sun" 0 11 :CompaIi'y.,~nd:, Catiadi'an ,Oil Conip~nie s' 'h~ve
" " . :. . '.:' .

"

each acqu·ired. 13,.333 shares' fr.otn Canadian Pacific. :, The
, ,

second o,Pt ion to' C~nadianPacif 1c doe s not, ex,pire un d.l
:::'.Ja:n·u~rY-1" ' 1963, or' 30:days::a.ft~r ,.th'e 'Board approves the.. ' ,". . .;. .'. ". . .'. . .

'C,,, ,; c'." •••

",' Gr ea tCan'ad ian app fi~ad,;ori'':,W:b.iche ~er is ,the earlier.
J ••••

8 • Impac t,onCon vent ional Market

The ~p~lic~nt stated that approv~l of the application
"':" ,:r

at this time Mould enable proati~tion to start late in 1965

with, full, Pt:oduction' by mid-1966. : A report submitted' by

M6DanielCon~u1tants Ltd. on behalf of Great Canadian

suggests that by 1968 the life index for Alberta's con-

ventional crude oil reserves ~ill have declined to about

15 years. Mr. McDaniel post~lated that the market demand
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woul i:l then level out, at 635.t'OOO .barr~1s per .·day ~ b ecaUB e
(L':'.;.;;.~:.:;"'~' ",,:,'e" D",.: ...... ;, ,)':: -:.,:,';;), .::~~.'~.;.,,-; '" .• · ...i't.~ "!(;::;'~_~:") .]f:.l

no f.urther pipe',Tine,'capa'city 'Would,b,eco~structed.
,C(!',f :1.. ';:':, ...r:L:;,qICG,~i 'l.~(J ;",':.::nc:,.:;., ;·,Ii.:,. ;~: .. c: .,:",.;: ::';:.i: r,.".; .,.:'11:~,.\'

,Should thi s .be ,the· cEl'se". Mr, McDaniel ata ted, then pr.o":"
. ~' ." ,!'f".o;; ""( ; l.S ,j jJl.:,:, ~.:~, '),( ::.-:,:;;.' ";~::".'~;'. ,:' " 'S;,~:-, . ',l :', ~ .: ". :;; " ..':: .';'.: ';;;:;'.:1':-, b "!;

.' duction· ~f .31:t·500,:.barr~1~·,:pe~· dai of sYnthetic:.crude oil, ..
. '.:.:;':.... ." ": ,.... ·.n.::,.;,);;.~:.::· , ;;.L'.'!; ..,

I
I

..' whi'ch' "presu~ab ly .wou~d 'Wa:rr,ant ...e~p,ansio.n. of pipe. ~ine'

.',:" rrE.":.;:;1:'i;Of~_1 pf';.' n;;.~.!;.s,:!':..,! .':1;:,::,.:,,: ,,~'\-;;':': ,':.,':..... :-:.::'.;':l,j'i
tl
,: .'::.:

'''S'~)~~~~;,i'c ~;c~ur';'dr,~<.1?~;,~~~~e t[)~dJ",'f~t~c.?'~I~ c:,~n.y ~\~~,a~ ..~e ~t~~~,:t.!~~,~f. ,_
;"~,,,_,.1"_"·-""'1.;"';'" '0- ","c;" •..~'. 0.1,"\ •• " ...~, ,l,,,,.~ ·".,'~r ,.C ... '< .. "", ... ~.,.,.,,'i

.. :the': mark~·t·':';h·ibhWOtil.d _~ther~~d,8e·.hav·e. be~n a.vailable' to

"')~?'~i~i#¥~ii;af;'t'm~i;'~i:~;;~~i~i;;;:;;j,~~.;2'::.::,!:'~:::.,:::~
", ~' ..

. ';';,,!'~j ~<,'2'(lj.~..;d.l1 0 l"~'i:;'t~,: v1 <I.<:~.::~.:J iJ. ,.;.,'1 ~ ,L\ ij.ti~.t~./ ';-,;:.61 '; g ~). ':! ~ (iJ : <.'fiC! 01
, .

I
I
I

.. .;
c~ :i'."j: q I

:,::, ,

I·
. ~. ., ." .. , ,."- ... ' ",' .

:,..':~.b'J7q ''K?:1 n:g..I.:t. ' ,'J. .r ~ ::.. ::;: ~J1

I. .'.
': ':c.' e ,''2' ':" ~;" E i". ri.>: i!'~ :;U.\ ".; b-:'!~; ',:::;C'::J i1';

I
:::.~:'"! ';'1 rf ;!-
. . .

,," ,'" ...
;:.. ':' C ; 't • ...;:.

I

~' );:f J:; } l . t 1',.. ,r: '-. ~ : .. " . ~: :~ .':1 :: \.~ .: ~,) __ ~I. .
~'''''''''-'-"''''-~.-'''''~'''''''--''''';''''~''_.'~''''---'~~' -, --'~--'-"""'--"""''<-~''-<_;''-''f''''_' I·

..., -, .

. '., " I;>, ••• ' .', ,') !.: .": .':
I· '•• :' .,'. ,,: :, ••••• :':_ , "'. ,. .

~) ::: .; ~ .: :7: :";j!. I., ~.
., ..

I
, :::.

I
I
I



"':"'!)b":-!e;~'j~~oj-l"fJ..;.~,,~::.l'i:-;e;ye\s.t·Ft;(?lo~fh~r,l:~,P?ill;r.~J1,t,~'S;, :~tO<P;,~.~:~~'(~0; ','
st'ockpilethe coke' produced. in excess, of the ,fuel require-
.:',:"',' .. ' ",' ."'" ",.' .·,.:"~'':.1Cf·::;':; :"';Z."',.. ','""

, "ment s, ~~~rr:o~:.;~fJd8t~,.ftpr1.i;":, ,:'ol~ .c:.
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. . ,

.,(~) t ~':.P.:..i l;i :"S~i1pAs:.:;;~
' ........ , ..'

{ .., " ~.', ;

~!n .:;/~~} .B:p,}i;E~ ;t.t;.~Rf.:i:.,n~!,' lw~t;~~J;ie~fi::,f-,i;fi~~"'~h,,,e,tr.t<c0:'II,f!l,)'.¥ tP,,';'.:, ,'. ~:
. '" ., .

, PO·Sfd.d._b,Y,(,the .',ap.p;l,i'c,a;n t;;'of.,.9i1o In,, :.th.e <~,and:s:,ac.~~a lly" .to b"e.
' ' •. ' L. "~,, " ...... ~, I:, '- - - .. , :; .1,., , J.- :' '. ", ' _ ~', ".I ., .:' .. '" c):' '" " ~"I ... 1) "" .' . ~ ••", :, ,,: .,. __

'", proc'e,s,sed :,bu.t, :ls:·~.oncer:~:ed~witb·,the: preserit;~p'r'o'po.saL
.~,:': ,: .. 1~,'7:~-'11.;yrlt:J;:. ,ti~,~~,~i • .,.' ""Ie '~':~'I'P 0 j r;;' , !:,)':;;' ,i.v~::,~;, J:.""',~;; .c~' '{~[,;~i'kt '~.:l~.~
/.">':c·6~c.e;n,ing, ther.e'J~~cJJon ,of mined sands' carita ining .1 es 8
' <'J' .,.l. ......;»;. I, ~ C f, ()," j :.,II .; '''.. ..:£l. ,I !; t.~:::,:!:, f, ~ ~ .:..::,;;.J. ",) r: ,:.. ,!Ul f,.l ;':,,:;;;, ;, ,U': :':,.,: ,.' ,'." ',' . " .. ' '. . '. " ,"

," ::tIia.n:~:te~"Re,f~gh.:t". :ila.i:c e:n.t",~o..il_., ...Th e~$oard, b e,l i,e v__e.B tha t the
",";" ...... ,~" ..~... ."~'~-,'~ ...~1 ... : .. 'J,D""','L;·I:;;!"-! ",.:!J"" ''''"J ••£\8. ,ILC; "',".; ,1. ....1 i1J;;!fr;;;:;::;:;,"';: '.-

.·::.·maximu6~pr:s:ct1.caCam.'o,unt ,6r .themiued ,sand c' should be Bub-
,':'" , ~ .,.,;..... ': ',>i,;I:~ .',1:.\ b,U~,::,..,: ..a,'<::'.:":;I!!::J!}-;":' i: '.:.\) , :;(;,,_·.J~HJ:'l:"~·~ !;';,'l:: J,:2,o"l:,' .!,t, , rio': ':jC

·':j~C:,i:~:~·~l~~~ro:ce~sing.> .Th'is~'.amo.un,t.~.ill".have_ to be' ,detei-
:"'::'. "~m;,',,'i~,~:.:~,:_·:,'l,··~,;I·,:.·...:~~,·.:~e, ....,:,:~,~~:~~;_,-:. :';,,; b •.••,r·:, "'.1' :.J~.,~"; ~ 1. ~~ ... ~::it..s ~ C ~ Lr.. ~!:.;~ ,.~.~0' .s.;:; ~.:~~~~

-- ",-' -' - ~.. - 1..- w - -.- -- ...~.. -- - __ l3 C :!.::.~.:~f.:" t~'~lCt ,~ J"~ J," .r;:::-i i:).: .~1 :_~b ,~' -1 _. ~.: '.
. "-

~ 'r:; -,' (h) ,.,.By-Pr.oducts:. ._ . ._
,~~ ~ .L C .t;;. ... '" "''),,' ",' c " ': " '" - c. " <'I " .... "..... r:.. - - " r""r ..," """ " ,.., f' ~
• .;, -.. • "-"", ... ...... .... ... ~ ..... ~... '\. ~I ...-../ ~""". '_":,",'k' ........ 1"..... .:& ....... ;. _,::: :::"' ... .(. ~~. _ ....... ~, ,: ..... "

,'s e.rr~~_ti_o,n:,m,ea 8,ur.(,a.~d. Xle,~'~,ssa.ry'. ;,r0!!1 :~,:n;air poll uti on .
:a-,~."""""'" ,"':"'""~' . .t.tl. e':l;'''''Y'''~~' .,,;:,. 4: ..... ·,.:,.1 ... :.. _7{.-;:"r:., •., <~,~,,'.~:"J::,[;o.J~~ '~'r~ t:::; ;.,'..•. c ..... _,

.':.'.~(~ .-' '; r' ::. -:'

During. the hearing of the"::~p:~ii:C~at'i'~n;~; 'th'e'!n't:er-

r. :~khiki~:.:'th'e:JB'b'~:~~ ~'t:~ff': -;';~\:a th:~ "B o~td'-iI.'~is ed:'\ 'qti'e'~t 'i6'ris

• I ,~

Th~s~: m.tt~rs· ar~ di~~~B~~~
in th~ follOWing. ",
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(a) 'f.M~i,~iI:..g.;and Cp,~:vey:ing:.
, , , I ,..".~ ."... _'. , "0' ~ • •• '.' .• rl' •• .. ~. • • ~

,~ ... .....,..........' ~ " •••••~.. '" ..' .~ •• ~ - ........ -., --'N ..... ....,.,...>_"~ ..r'.... '"~'."'.,."p_~" .._, "._. ,..~......

I
Representatives for Cities Service Athabasca. Inc. I

Imanuifacturers of mining wheels have con'vinced' 'c'iti'~'s'

Ser-vn:,~. '·t-h~k'.t~~:-i't:{s: fe"~:~:ibl~~(''i::o'" ;u~ie"a::miIlfngwhe"e'l :t'~;~niine

th.'k <'9-kn~~i.:~r8b1J1ui~t;l'il1C>g·"F.'ri~i~~ke~~·i>r·~~~'Ri/' }f~~'ifs'rdy/ wh"'d'·../8.'8:" ,;:~
"

. :> ... ,' . .i .£j~ ')",'Cl":! ~ ·:t't;'!l.i;~ 6:' ·",·:·,:.',Jf f)j 1·;." j' c' ;,'i~',-c.,:,·..;' t)- . :"':" ~,'.,'-;."" ~ '<'''('
' r:et,B:.i~ea: ..~y· Ci.ties:.Serv:;:l.c.e .• stated that. t,ests' eOilducte'd" "l

, ,at .'Mi'i ~r:e;c'i~,L·k'k1!·~r?·d~i1:'reei'kH,·Jg:e~~~rilo '~:e:ciuic't1oIl' :;,{(['sh'e'ax'i'h'g:'
•:.: .•,1.i~~'eb;gf11.i~v:lh~~~'iYi"s(~'~ls[!~i~~i ii"e.pii1~·)·'j(eq expr~iB;·Be;(f..tl{eG(b

.. .~~ .' , : ':.~.~~".' ' ...~ .. . .' .

.op-lit ci'hl~th~;t01hi~rr!~'dui~11-b'n:c/t s=t'~e:h'8t1i~~'is1 'c~hS£'d~:by'=:~c;i XJ-.I',
es~~~~~J:~~~ t~"i.l'b;h':fh{,Hr~l:i;a'~~~'~f'~'f\', es .~" Jite";roj{~l ~ded"!'L

I·
I

;:;','.

I
.'., .

.. . ,'tha t ~.~ddit1o~al.informa tion' on the',' ~ffe~c~Ft:of'~'2{t:rces"si, r~er~.'!J: j" I
. '.. -."" • .'. . . ' ..... "\ '~!~lr - r' _, r";" " .~.. •

"lease on shearin-g strengthi s neces sa·ry·~b'ef'or-e"-'the\ lstabil i ty
", ,:,c;", ~:. ,;)_.,..;...~..' .,"; '~.'.."~.,,_,c ~ ~'. ,_ ,,' _ .. _ : .. .1.., i ,c' ""'c'; _' : .' '. .
of·"be~ch"e'sv.a'nd'- sl'ope's'> ~\6tlCi'prop:Ed:·ly:~\b~e"'~v'al-;J·at'ea :f~~ de .. I

'I
• ..~ e. .. ~_..
'., .,/ ~ ...' ,

..:·:~·rigr:i.n~'n~1p~'~i~i1g~fb'~::' Gi-{'lJ.'t(' dk·~:~dri1.b;~.~'i-~~'iiie'd:~;iih °r'~but tal
, c':. to" ~.-D·'r::').:)'H;a~ .. "'d' ly' ,""'s' .: '~t'""e;. s".·'t' '~~m" :0" n'y" S. !t·'.'~ha·("t" . - - •• .. - . " -.. ... ,t h e~:i.i- te:i3i~'fo'd'i:C1l're d': :t'l{~~;e:'..

:Wo~1:l~:6r,~'6'; '~'~.a"b·iii:fy :pi-6bl\~iz/ kv~:k"~ t' Xe~"ti:'s<:'0'£'-;2~:O: f:e'~'tC~.

I

c?nce~n~~g sh~.rj~g~andbeari?g strength of the oil sa~ds

but, still believes that the equipment and method of mining'H' ::: :~, , , , I

I
He, cont.ended tha t there may, be SOme sloughing a t~'"i:ii:e'';la.,'C·ec:
where th~ oil sands .had been cut but. the failure. of a

,.,1 __: ... :. ~~.::.~': . ~_~ .~: .~"~•• ~, ... _••• ~,:,~:~.~.<.::",~.~~~~~.~'.

I
1ar g~ .. !I1a.ss .~o,ul d, ,b ~ ,u.~l ~k.ely~~, ..

• _ .... -....... ~ .. r:. . ~.. ~... , _ l'~ .... r' ... ~; ...: . < < • I
I

can be designed to overcome this problem.

I
I
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,.,~:: ,:.RZ~IIJr:eis'~~t:;1t"i v'e'1:-':o'f' Ci t{es Se'rvi c:({lire:i:fe'ra d~d'J£th'e" .'s't'ano
tY-i'k'~n'~:~i'~j th'~~p~r'~\ri:h'~::s:'>'he·i!.'ri'i{gi;:t ha 't' rb'c'k;'!is~' p'F~seritJ:i'r{' ';th.'e: :'

:1" ~~ :-- .r :-: ",' C," ',' .' •• ',' ~."' J r'....,,: _.... c ~ ~ ',. , \ .' _,

"- - D·r. ' K. A. 'era. rk~"a'p p'ea:i-i'i:l.g'.~'f'b'r'G'r¥li"t 'C"a'n:kiiian".Ii :c..on.;...'~,::;;{

tended that~he '.oil sands' rc;~/i''k:ra':S'E{:Nb.::·4?~~:e:i, o'f~':excte.:rre'nF;'~
--'l~kt":t1M 0.'h'li'iii"1 II' WO t~~'r"e"~<'k" aWl :~~=(,'b1~..,.jt;h'idh" 'c<& n<Itr• •• " • - "I •

okk i'i~l'j,"l~v<fih10in~6.; :ifi."'t'o'kt~{:no:n:Y"'k'."il'l'i,s'F,..'i:'&CIb'y is _'"6
peg m.ode'r. which s~o~~ed v'a;~ri~llsl!ftera'taL"Yii'ltH's :'O'i'l: :S"a~n~d:i{Pon:j(J

L"e"ia'Msre~·'-.~N·t.o·~,.~,e;.;,,?~:·I-n"(~,),-I-i '... j.. 'J rl '''~ ""[ t· '\ t •• , ;' '::. '. ;"r(.-'··' :.. ',' '.' '.

' '+ - u. oh-:,:a·'.part' "of Le's'se' No·t...·~l7':"·~ (,s;T, :t";";-:'!::ml);)

-jo u
0
'1'1,"e ~'dkJ,. .r;,"o1. i'0\;l, sb jih "t"Jt'h'.' 'tillj 'Ba,;'ds' 'ii1,1Iieas'e'N 0'." '4" ,

-'" 0,,' ;,::. .... ,';.. ..,c..;' "'"".,,,: ,"" i- ", •• " " ,.- ." .,~ , •.••• f ~ .." • ,

./ 'Th'ei" aplil i carit:~.~Tn "i"Ea'S po'rtse" t;b' rqti~es't i'on±ri'g) b-y,';t'h'la Ii'u't:"e'r_

v ii/A!. no'o'fi '"i:h\/ lib'.id·l., 'k'VilH'," '~t'.'t'.ili' t'1iiit~ th',," tlio 1H'ggfiig"
ma~h'Y~'~s J:i'l,l:~3pid'\;~:ede:::':aC~pi'l'~'fYk'k{bi:l! t'),;' .'eo:' 'm:tn e') 't'h:'e ;'c/iit J :' ;':;
':'" .' ·'f., .., ,._,~';,~.._, ::.. . .' ~ . ,
, ·sands"·'-'sJ~l"ecYtveiY·~f.i ::Thi:ic'll=i e:;n:lsiis ·o;f-'(h;~·Y!;~'m.yar g'e,: d'ap ~:s:itB~'
~{Jl~Ynrl.".'na:'.' ',.,'ou'1'd'b .-',;"'iy;,fAatii d" fii, .. 'tIte''p'i 'n t:'f •• a' bY- __,
sel id;tlv'~':;ij::e'~;~i'o1'( at' ~'a~;'t/~:knjslfet);c~"h-v~'y'or';~s·t.~i{o'n~'~: r:: ."

0Jih~! ~B:~J:~d.'.ii~iks'~~e~:E/·:th:~t~'1;:hh:h'~~'::fur~d{~d ~dt"i 'rio't':p'ro-':'
vi (le~t'"io'~\rh e': "re:"iecit:io:ri' :~£ L's-o:irie '0:( "ehe: 's'inBYi e r 'seam'j{ i

O
'£:

;; J ,', ;, ',: " .. ': ,.-.- .. ".~, '. ,;" " " "', ,,: "'. "".- ' ".... ,." ; ", " .. _, "" .
c~a'y- and 'that' retain.1'ngth-e;;l Hi the' f'eed' 't'o' the' 'separa'tlon

"

P l~'I{{"~i 1'], h'a v~ 'a '·c{e-t:rimer?t'~l 'e:ff ~cf:' on the" ext ra'c't'i o'n'
: IT, " .. ,
- _ 0:. I ,.

process. "_.J:

(b) OilSand~': Froe'essing:

Mr. A. F. Frame', President of Cities Service Atha'basca,

Inc., maint"ained'that the oil sands contain appreciable
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, . ,

·,q,uan,tit,ies":of,,,rock.,.and. that", the, appli.cant. has. made no ..pro ..
"!'"'~'~I .•.. 'J'" , ••j ••/_ .. ~ " .~. u ,c.'c.: of," .~, ;. ~. J .,:c, .,~ ~';: .':2 :.::.~l.::.;

I
via~ons· fO~.tJ".e, r.emo'llal .. o.f~,1~mp;s .o.t:.,r0.c.~s. smaller than one

" .. - ~,- ., .... "'.. - .... ~: Co". ,"". "" .....,,-' ..... " .. , .. ~. -.,_".,,/'-:-:- '~1:':':' J~J";,. _, I
He ,c onte.nded ,.
",:.~: ;,)!; ,.. .:'.!:. : ~~-' :: ,. Ithat these rocks would eventuafly find their way to the

. . • ;,..; . - • ".. '.< .~.:. :.; < : ,; ''1.~; '" : i. 'J. .:

I
I

'arid l~~~.~ ·tSfl,~e;1~.~~Oi:.C,,!t,:8~P~:~t.~,?!~t/;~~~~?~~!ed?,.bi! t.~~,:}:'fV:~jtvB;~\;ai\oJ~l~~!'7

.0~J (~PiP ...t;:?,PEi.fl.t~~ ~~~.~e,~p ip_8_;'Je~q.~i,~J1,-~,?:F,;'v' ~,,",,'(If!:, ri :> i ri Ii! ; ~"b Q ,;: S'd.''!'

Comm~.ntin gop:; Jt·h.~::,:~:i:}~:~loss.frl~s e.?~t,;,;:;i11;, ,t[~;e l~h~i~a.nod,;B'~Ja~f8'~:
Fr,a~.ev;~t:!1;~;.e;,.djt.!>-~at", ;"~F£~,,atl P~~l'l_~Ji~iap'"'r;~id~?:.,~;:~l;t,~(~ei:nil~~?_~~_flcount. '.
' '. . ., , .

I

.the. f,ines ,in. the.: in·tersp e,r.s ed .. clay ,seams ... ' Cities' Service 's
"': ...... , I, ','", , ~ ~, ...., •• ,).< '" '.' :"" J '1" .," > .. "...: '~':J :" ,,::.:.:':;;'" ,:' ~ ,.~,; ;; ~ j \i .c· :.;,:.:., .:' :,: ~"'~ fl.

interpretati,on of the,. a.naly.sea" of.' the Federal .Government
• .. .j":.l - .. ;....... ::.: ..-.' ~- -' :.'. "~',C';.~ ~' {" ~ D.:.- ~'. (; : :J q L' ": :r ..::\J :"J! :.. J_-

...;,c.or:e:s ;shows~ that..:,the,.~,.e, .are, extensive areas in. the first
.... ,.~••., ..... -"'-'.~ 1,,'J ~--:.;·.-......~~ .....· ... _·t, ....I#~. 0...,. ::':1.;i""i.("'·~!.Ui:j:~ {~.~. -.: .;r~/~.~.:l~~(":~r, ~:'n'j I
:fi.~e,'";_y,e.ar rmini~g. ·area, w~.e:r,ei,th~, ,m.a.t,er..iaJ~ "tCl.' be, .mined .will
' ..rj .• .I'- ·:....1 , ..../ .,.. ~,.. <".I... ...... ~.. .• t~ I~-! ,.oJ .... \ - ......... 1-# t ,..L •... ;:;: ... ' !.... c- ;".1 ... .--;1 (;~..:.. .::.:!1 _I .u n -;, 1.: ~ ~: ....;! \i I
contain sub sr.t an,tLd ly .•m.ot:.'e:.,t ha,n ).,6" p_e r_~;en_t;"f i n,e,s • .Th e.

of -,J I.. ':' ~,. r•• ~ .. ,' ..... '. -oJ ,..,.. ,,-, ~ \.. ."'- "'..,,. ~ .. 'I "" ~"'1.;'; r~,-to. ~: t...... 'J"\ ~ _' .; ..,t).,:" \'; !:~.~~.:'~,~r; :~~~:!";

, qapar;:i ..ty,. '0.£...~th~e~;.t.hi,c;ke.ne,J:;:,Ai.S.C\..Ji.l.:t.e,r,s. and,,4o.r.i.z,o.ntal. .
-:.- .J.,"~.-,~:_,~ ··~~:l.J:~"" ..,,-~,~, ( ........... ,.~-..,; .. s:~'1.~",,,:,~...... ~:...,..~,.• ~ . ." '< ~-:'·l..",. ~,:,~~.;.;:.1.:C. Gtf~.rH':~ I

Ithe increased concentration .0£ fines •
•' :; .~ ~ .; " .. ;. : ,,-. ~': ~f \. ;. 'w: :~. ~. :.: , • .'" :~.~":}- B

t~e_.,o~p(f~i:.,~? l?,~,.t::~,~~J~~-;or.;i~_p}1Fl,1l~~Ft,,~~r.'cs:':'~~i.0u:l~,.;b..~;.~,!n~,.t~~:~d

be i n,<3:.?eqJ;l}:.F,e",,' _~,er.,.~,l s,;o,::;c ~?t~.~,~~~d :.:t:~a;t:,.~:~:~ld_~p~, ;ol //;n~..~",:;.
in"the" ,:r:,e.cycl.~, wa.ter,,:wp~l.d B..d.ve.z:;s',e.ly.. a~.fe~.t th,e. yield of ,

••••• , .,J ""~"'- •• , ..... J - ...... .;._- '"' •• L. I .... :~..:!.: .::: ",_L .... ~•• '; _ .~l::.·' ~.I~·~J;',::C ..'.':"'i

" oil i~. ~tll·,e.:,e_2C~.ra,~~_i~..~, s,Ys:.t,e.F:; ,?{F-:' :~.?g,.~;.::?.S. _,AI}e,n;.,:..ph;~~f~ r;

Project Engineer for Utah Construction & Mining Co., called
~'; ~:. ..' ~ C:.~.. (

I

times as large as proposed .for the jJreat Canadi.an.plant .by

I
I

by Cities Service, testified. that his .experience with
. '. ..' " ;'> ""', ~. ) Ithickeners ,indicated that. the thickener size should be four. .. . " : ... . . , , '" ~~..

Dorr-Oliver-Long.
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I hI; .~. ~...~:.t~0", "~.~ :.'; .~ <:;:. :_.1~" ;.t .c~. Ii _ .~~::: ," :- ", ~ " "~.:3r~ ~.?n:: ~..~ r: _-.:" : ~.~: ,..:"; ,:.-
serious bUild-up ,of ,~ines in the' system •. Instead, the, c~on--

I
(;!j ";:~('C,.t"---~,~~IU}.} Ii) ......., :~.:...,,::." ,.~':., ::~.~~.- - ',-,:.::.Zf~.l.~:"":':Jj.~'~:·. ~~':."!.

centration of firies 'would reach an equilibrium valu. which

wo~i'd '~'av:,i\~;~~:'{e··::t;~~·t\~;:~'~~,'Yie{'~:"; ::H~'-;iindL~\~t;ed:;~h~(t:'!
. ":::rl:; 2 }~:;.~~~':'J; :,-<' 2~1i:J, ;~ It,. C .":~I...J :.: •• ~\ :',( ~~ ~'~) "tl '::':'~ '-. ~1~ l~~:'.\:.~}" ": ~~.:' :~ :.~.~ !? :) n:;.; ~"..~.~; .. j :;

the earlier plants at Clearwater and Bitumount emp1~yed
'. j n JJ;j,~ I~! q.~. .'~..~61'· . 'r 1 n ,S: ~i~~;.: .~ ~},;, i:. ~;?~,d-~ .',~',(~ G;:~~..I! ~)b, 5:; ~'7 :;~: ~ ' '~;,1'l~ I.I.r d.

essentially tha.,same extraction.proces~ as that~~oposed
~?f,";:!Jl!:~_"/"1·~:tt.r.l: 9.[f_~ ~:1,:~''~'~~l~.~~~~.Lt:;oq~Q~~.~-;!q~...:al~.~.~ .~!) ~~;';!.q-o::: :_,~~i'j"t2'f;~~,

by. Great. Canadian' and t,hac, the.·a.ccum~lat~onof .fines ·was
, . 0, . '.;>" ",' - . i- j . . . . .. '.. . , . .. .

·,ftCj"J·~ ',{ .).~:..:-: 1. '~'" ~ f~1}r/~;;:... ~)::'.7-t~~--: \rt~'::i~~':~' s b"':J"!"l~~)9"t' nCJ~rj' h:r':>{)J":'\' "",r>.rr'
~ever ~ ~ericius pioblem •. Hef~rth~r ~taiedth~i.the;~·~; '-
.. ' rA7fl~1 3d.:!" "';0 ·~~.t;.tjC!OD;~~!\~~' ~,l~l'·t~·-':;'~:'::'E!;,;..t:·~JJ ':tr:r',.ft.G'~ur~H ~:~~J". ,.'"sft!
a' ,correlation between fines, c,ontent,and.ollcontent which

". ..' ',~ ,.; n"~ Co j ,""~"..' ,,' 'J" .." ;, d .'"'- '" ';.,j • '.' . . • .
,. " ' .:', ' "'-.I·: .. ~.· ...·J..":'~i~""';;~:'I··' ~7! ~A \0: ·.~~i'-l~~ ~i:i~1.~t~ 8~)n.frbJ'..re
appl ies, to t,he oil, .sand deposit'.,'as·a whole.· His evidence

""·r;..f "JS;l.:.J'':!U:t .;)~·fj· b!:;!~ ::-~,:::~~..J'·.t.n!jr; ~:;·..~o ,1·jl'.~() '''1 t.(J::J~~':r' r' :l·l ~~
'" was that the correlation in'dicate.d that~ the ~~verageJ 0':f1

',.;..1-\' .... _'·,'i','lr{•• ~_,;ur""""".'.·,,~·.J".",,-.: r)·",'~."{",~.',·,I, :"'.".~:::." ~ ~ ~. L '- J" .'-- l< ~ .. 1 :~l..- _ .. t~ ...- --.' ~. __• r· ::f :: ~ ~~~~ 'y tJ ';.1 3 ,) '':1 J. (~~(! ~_~.;;,fr~") ,: j ;;)('.1:r c· '1
sand to be processed by Great .Canadianwould contain approxi-
~rrl ~~. .1. (,J '~) ,n 1.' ~ ,: \~l.f; r~~.i;· :-;,r: :1 . b t'=l :J .£~~ ~ ~ U..~\.:: ,,:;-~ :~:} ~~.r():.;:(.'l r:. .;: '-} ;i 1:. ~-: ' .1 ~'"T2. -= .~ Ia c i;
mately 13.4 per cent oil and 8 percent fines. '. (The Boar"d"s

.1

I

:; dtJ;. .. I~.~::' ~:: ~ :.! .~ ~~:) .~ i:..: ~"'-;.;t ,r; ~~1J: ~ ..!~.;:.i~,"~ fj] j ~,:, ~~.il j :1.I ,.~"~ ~',~e ',:) ;'Ii -Si ,J c';: I.~~..
interpretation of' Dr •. Clark IS c,orrelations suggests that .

E'1 d ' "(1'5~ .! 1 H t,:".. :::::fl ,i :: .:},"i ~ ~~j 1 ;'~.:: J s' ri -: r ~:;" :..: •• r..., tj ";.",::;~.~ ,~~! ~;,. ~ ~~ :'r{ (~ :'J ~~ -i..' : .. ~ h G-r,
13.4 per .cent material' would contain, approximately 10 per
b H ;.,' ng 1.~s b . ;:~t: ;:7: I) :] :'~.t ;::1H .s :: <; :"'; ',:; M: :: ;: '.,,:, .: .,: ~.~. [. ,j,.' :'. ~' , .. ,. ;:~ C i "..:.::) S ;~il"\ ~, ~ ,~ '/ :"i

cent fines.) Dr., Clark's correlation, however, did not,
~j:!~·£~:1~.i~;;Jl2 :.~~',;i;:':.)".~~':~~/~ ~~,o :Jc.t~ ,! ~~(Jc~ ,',);-:J

of . the fines .present in the clay seams. .-> ~,.. take: account ex-

......~.;, ~.~~:; !-,! .d:; ,":, !~0 :t ~j :,) .";!. ~...' C .:'.~ > ,: ,:: ~ ~\ ';\ (J ~~ -' :, !.'::, -I ~; ~!C, :' ~': ~.~"'J j

The Board ,staff has cairied out detailed calculations

of ..~~;~}~\i~'~;i~~~~~~~~;~" of'the"-~~'~"~~~iai '.i~:\'h':' £ir~ t ~';d~h'e':c:I .::' t';~·:t:'j,~"'].:·~l~ .., ..-; ~;:;t.l~:'·-:":~-:~GU "',J,' ..... ,', ~L"':' :. :,> ~,l ,- .;; •..• ~ 'c'" ~
probable second five-year mining areas taking into account'f':~~,i2n~'~':";~"~~;l~t\::f~:h~ ':'~:i'l ";a:nd~ an'd' i~ the 'in't:~'r's~e~'~id'I

I
'-;J~~".' ~:; :'''~J ~·',:.:':·\.J;:,7.'·::::·: ." I.. '.-.

clai'ieams. This study shows that the fines co~~entrBti~ns

'i~;-~\1~::'i ~~.~~ :'~:~d. ~~'~\;'~~;b'abie ;:secood .£i ve-ye~ r ~i'ning': a rea s

I are some 9-10 per cent and 14-15 per cent respectiv~ly.

I
I
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The 'Board r'equestedthe ~pplicant to clarify: several
. '~'\d ;~~~',: b,.El:().j,~ ~.'~ :,;;".- ..... 1 --.r::; :.l~.!.~ ;':-.' :·C.:·)~1 ~'.'.,~;.:: r~',:, . ~.. 0":<' ~:.1G

points raised at the hearing. concerning the thickeners and
I .... ~},;", ::. ~<,,"i 'J 1 ,,-,,:.i.: ~~' "-; ~~ ;; .I j, :~: ~. :;:.: ,,' ~'. / ~~ ;~ ~' • .0': :~: :~ .'.~ (~r j ..... i:.: .• " !.':~ ':; .. :. / ~ .,.

filters proposed to be supplied by Dorr-Oliver-Long. On
.,!-.).Jd'o' ,).1}::~.../: ~;iUJ.-~;!_·; ['.ip;). ,,:. '~'::,:::.,,"':' :', ;'{j,:,.,~ :"..:.::r.~ :,c:. ',:i,; j',:":",,-,,,_,
J~ly~O, 1962, the.Board received a letter from Mr. T.,P .

.' .:' :t ;:,;' j ;:',~. ..:::'o' 1t.: :.: .;.. ' ,~c;~ . :'; ; .:;.: .'.:. '.:.:':.' ':.' :' :.: 'i ';.. ~ ,:. c' r.' :::.; ~ f.' 'I C',:< !.' ~ i! ,:-J
Clarke an~ a ietter frou,Dorr-Oliver-Long .discussing the.

;)~ ..~{:j. f ,-~{t."';·; =- ["; L'CI:'7;~.;~; 1. ~i .~)..·.I -J ~j j' ::J'-::;~. J 1;'; ~', {~.';l.r f.. ~~. '"::::.) f f": '.r: ~u\ ,:\ ~'.f~:
basis for the. design of: this equipment. The'. appl.icant
' . iJ ,~.:.:-0 (I c:::: .0:. .'!" Ii.:; 2..:; z ~ OJ :.,,:, '1 '.- l~~) .i· .1':,';i"·;: J.~~''I'!;;;::;::'',:':; 'f,' If;;! ", 1 r;~1: ..;;-., .... ,.,,,',
. supplied. co~ies of this.c~;r.eBpondence. to .t_he~int'e;ven~';~'~-"

", .. ' ·.~:$·"7<:f1.l1":::t .:l'o'ilc.t:::,::::11h;:.l,r::;:;:;-:\ 9r!'j :L:iJlj r;"fj:.l1j;lS-,~r;l;;):I,:;=.<;;j '~'I;f

The' B~B.~d then··reclO\ived a letter "dated August 7,1962, frc;m .
. ' ,D': 's1~,dJ ·.jf<ffj D::;-:::.B:;ct ::,,~,<f.~'J.'·[d .. $tI· ·.m:i.,[ch:;'!(, .·l-;iJ:,X:r?;,; £. :>Dl.'SJ1

.... Mr.- Lee: Haugen"of Ci'ti'es Service .cOmmenting o~ '.the new.. .'
". i:J. k!i\-l j ITs:rr;-:;<, . ·f 1\,. br; J1 ':;:-i ""j ru:I;:;12, ~li:.J: i ir6'0l~,;j ,-"d" .~(;.::::: G I ~': "rOc) n

'.' e:v!dence. sub~i tt e'd by theappl i·cant. '. .'.,.. '
'$:",ir:'lbj;·/:::.'e.lf{· ; ,,-de rh' r, :;1.'i.~J:aG;~2bbII:i2 li:~; '.?;~'J ()j a.n\ inCa....... '.':., ., ..... . . '.. . '.: ",,' :. . - ~ "> •

:' As a result of 'its own.analys.es, and the :further in~ .
' :1 r. 0 .~'j .2c :.... ......\ ......IJ c. :-:""': . ~ r-o.r( ~ ~'.o:" j t"" ~ ~ ~.:. ' '.. 'j 0 '".........r (:~,,~....r' ,,', "'-1,..1 .... ..10 J~ f*'l" ,., " ,... , .. .,., ,'~, .'olo..--': N - .."...... , '~.:, 'oJ. .'.' 0 .~" .~. .., ' -J .. .\..J o-? __ r' --l ,J "I _ ~,Ji _ ..I -<." •• ~:::. ',.'! J;;. \~r

'i' formation 8ubmitted'bY'letter, the Board belieyes that th~
,,:",.i ;(C'·7.qqy, ..rd·lijr,~(LJ. b Ll ..,':"d i'i'.:, J :::',:; (;.... ~ . 'j -:<, :;y. ,{'j ]j'.';: c", .: .... :••.• !.. i: ..: li ',).; ~r; !~::
"aI:lpliS,ant., ha8ser~~u·81y· under'es~imated the magnitude of the
~~ J b"':': r....c· :..... '_~.rJ r...,',. . '·:,::'C.:'. ;.'. _,·,·t :..:r·.' '•••.' ',.',', -,". '-,'. !'j ..r." •• ,, ".1' -.' i::,. ..',.~ .. "':: .,1.,. . .~ : ' " r .'

~..... - • - • .... ~ "- - - • - r ~.:: ....1 .:' _ .J.' ....; ... ~ (. .~ , ~: _ ,: .J t,1":'=

prob lem associa ted.'wi th '.the fi ne.s in the 0 i1.' sands. The
. 'j.!','r!j : <.l;; ~:-.'.'212j'i.';'~ ,1I;C;:' ::,.:C',': -.;<'<, . ,; '.-';'"!;' .!:~; _ .:~: .':. ;;'~'.; '.' :,\ ..i :,'::,",": ,::1 :.;":

Board r,e.cognizes; nowever, tha t· this probl em' can likely be
'!s,~ .r).! '..: .'::.:.'J';'I:I'.i x:::::. ';',; f< r:.:.:;:.::'i:-::" j; :,':'>.,~ '.0' .··.t·.;~.'.':"'j ':':,::';; ~'"'~-: i~.,:"l

overcome' during. the fi'nalization of' 'engineering. design and
.? c, ri. b.~b" , .~.~,;: f;- ',..' :', c.: .,:'j c.~;,:".j' ~; ~; 'I {'~: ;\ r ;.~ ':; , ••. j~: ,': ::1 .;'. :.;; ,! ;'T .: ~ : ,.: b :;

through theaddi~ion of. app.ropriat~ equipment_
c

' -:.-:'9, '~~;;-":;l.3f? ~;(2 .. ~".(.\, I:,::: !.~::' ~j~:~~"3:~":::i~ ::;.~Jr~l}' :s.,:~,~o:~~':; :;-~':::,u:"~J::i :"}:l~,j

'.. Mr. k. P.· Frame .te stified that el ec trasta t ic dehydra-
~ :o~;'1~~.i~·.(, ''::.;. \1 (: ~) L: '0:":,' l'; "0' '~i . , t:' ~o < d L-.:::,:; I.: .: .~.,.,

tors. tested: by' Ci,ties .Service ..in. conjun17tion with' Howe-
;] C :".. :: ';" J;.;. : ~ .) ..L~).! .:::.;.', L' :. i,f·: .. · "j ,.,'~"";;' ',:,' ::,' ,I J:, ri '::.: i:,:: ,'... )'.: ,:.c'.:: ") :":;'

Bake~ 4id not ~p~rate s~tisfactorily. Equ~librium condi-
', ... :" ~~;;.:-. ~~.I: .~,: ~j~.: .,. ) ~." ..:::: !l:,~;: 7:.:.·;:: ~.<~.~.~J::':;~' ~~ ,~" :.:,~~,~ : ...

~ions could not be achieved and the underflow contained a
~;t·':. c} :) ,) .~:' ;'j.':: E :..:: .:~ l: ;-~.:'.0,' • ~t ~. " ; ;": o~ :,: " .. ' ~~ ::. ~.:._' ' •• '--!O ~ ':~~" "~ .-:"::; ," ~ ~.'j 0::

large ampunt of oil.
~) ~': :~. ".: .~' ;':" 5.;:"\,:":; c: :. ~:: ') ~;~~:- c",'

He stated tha't the tlerfcrmance of this
• :::';,. ,;.:~ ~ ~nJ' ,.~....., ;: .01 .; 0:0' _.:: :; :.' (\.: ~ ': -.• ,

equipment should be sati.sfactorily d,e~onstrated on a con-
'~::. .: \'~ ': ,: ;: '.~ : ~; :', :'-1 :.: .:' ~~~' ,,'

\ I', .. '_ , .:' ~'o -, .' ":

tiI~~~.U~ basis:. using fr.oth from a cO,ntinuous extraction pilot
< ••• Or'

plant before the Howe~Baker guarantee could,be considered

valid.
";f', ",
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;:1.: ......
Since the hearing, Howe-Baker, after being confronted

;":i ~; i..·:J ~:~."~:;';! .1 i~·:.~..: .~;:; ': ~. ,:: ~-:. .~:.~~':-,": -:.:.~'<; .:~ ;.: . :~ :1; ~ ,'..) .:~.: j' f:~ (. ~; t"s' _~ .\ .~, ~ .~~ .::3 tt' ",I
wi th the Ci t ies ~ervi ce content ion, ha.s sta ted: "Regarding

U~oil"~,'~ .. :~.:-~:~ !~~:;":"0:-:; _)~'.<C:~; '-:"':;~ ~{.~;:; ,:~,~:~",~~,:: :: ;":":1:: :;'_: .;: .':: '~.:,:' ':h':'-;":; ~i\'~

o~rprevious proposal to G.C.O.S., we have no reason to be-
(;.,:~;I j .~~::::'~T ;';:J ;"j;~ .~, ~:; ;~ ~3;~_~J '_'.~~,-: ~:~,r~') ,:~ r: ',; <; ",I." ..~ ~~ rs .;~'."':.~:n. :~:~l ~"\,~.,;."'-L; ~.;' ~~' ~.£ .:~.

lieve at 'Chis time that any changes would be required."
• :":U:,;" {.~,:C,' ).J In:. ;')

The Board originaLly' accepted the views of Howe-Baker
. ,..~;_:~:.~~ hr.: ':i, ~ ..:: :.: ~;. 3' i;· ::.::: :'; ~,[;; ..~ ..=.~,d'~J 2. ....~.:;: 1f~<.~{.~ :~ ~) :~. ;i J' .;; ('; fi. ~~;,....:.r

but in the: light of' the exper~ence o£Cities Service, is
,_ ,l.i.~:1~:~_cio s~~.,':il°:r~1.q ?tr7.~L'::I u~J .i:.~::'~;;:~..b,~iJ~~.~'~"S~~c(:~>;d ~~~!~,:!~~,.:;'·/.1,~q::i~·~~~.i.·'..
"less" satisfied ',that·:.thedehydrat'ors.,will fun'c'tion.as 'pro- '
,~r"<"t"·~.~·I ..~A .';.- '.-''\.r.;. ~;,.{~t", .. " .;..".1-,:",1.';:';".":' r'~"l,:'f<""', ~'/"'J .. :, ,.i> r;...." ~ ..

'1 .... )) ... ~ ... '"!F· ....'. tol:.aCiJ.<.J, .... .--.1.. .... *-:.v.~"'.,.. .f, ....."-' ..• J:.J. .....rC'.,.. .... ').-.[J .....,o-j c .Bc·..:.1--: . .r.....41' J.td!J .~'1$:1·!:.. ..h.c

'p'osed.':'The' Board h 81iev.es:tjlat'-',furtherdevelopment will~" '
~,.;. -:t -." r .o"f'..' ~ 1'" S ,.;- . -3: . I ~""t',.., ......:(~':" ~ !:. ': ...: Ji'< '*r ,.' i'· "l.:"':~ ~~ .'~ ,._ '. ; ""... ..,' ',:':
~,' '"' ':, ~ _ .. l,;~ J ,. ","• .' (1 .. '''' - • c'f:I,:,":~;-Cl:,,:,!;l fl9,~ ~ • ',- J.j 7'·~ ,~,l> "', ,'" ,":,.s 11 j \ '):S,":" ;,.10l:,: '

,be requir~~,inconjtinct~~riwith.£in~l des~gnof th~equi~~.. ·· ....r..~·10$ {~·-:r:t::..:.L~ ~ .........,..-;...,f:..t...' ...:..":iJ. ,.; '.".; .~ ~., ~.,.".'~ ...•.• ; .' "t ' . ~l"'" f .. I'.... ,,:q fJ,~""\ •.:) ....;;~~Z-oiI"",1' {.-c':~.""""~"'; ~ ..._:~~.'.:'J91?{J" ~,(~, .. !::..? o,n-t, ~.~~"I.£I .~!'1.uoqlL.lO~ ;;.~gj."
men t.,for,th'i sol u tion :j.Jf,this;,p'rob1em. '" ' "
'i:I;:tr:o~\·;~~~~-az, .. ~'~~..~.l:·ft.'~s·j:;, ·5;0 '"~-3i~'ir-'~ri--t ·-;0' (!.(;. .,. ,_~ ...... c ~o ~~'!o/' '~'.d~~-.
, (-c)' 'W~st~:·D-iBp~~s~l:~', ...,,- '," , 1"'--;'-" ~.~"~ , -

:fj ';;.~d'j i 0 "~~--:-;"l 'j ~;).~l::: :1
C

q . h ':.~.~();.,,7' j :1r.5 :I.~J q t;~ ~i .;;"1.;$;, ~~d·..b~j n ~~;~~~~J~'
'Dr. R. M. Hardy st~ted th~t d~sposing, of the sand

. .. ~J~·~aj~n s~6~10o~q
.tailin.s AS proposed by' Great Cariadian i~ the initi~l dis~

~s~{:J ~ 'l: ::.."~;;J :~ :ftf· ':,\~; .r~'~11u e ~ ~:r . j J:t e ~..~.2. ,t';~ . !.:-: :i :.£ .,.j ,..t ::.'.s: q ~ ~'.r, '1 ~..{ :! J_ 'V;
posal, area would constitute a, public hazard ~n the ~se of

:) J J;~:: S' ~~(: .:;;~~.":;'1:"/:: ".rJ', s:-;; ~l .~~:~-) ;::-:;1 ~,.; :; c;l:: :;n: ;.~~,/10:: 0': 1'. 1: ~ :'~.7 ~ ,j"; ~~nt
the river' for ~~~igation. ~nd, a hazard to operators in Lease

.iJ 0 b!::'; n -:' ~;'f:' c: ~. : ~: I v :~:i i~.:- ~.::P, .~ :::. ; f ,;~;. of. ~J~ J !:.,) :.i {:' .: :i. '~'~~:,~ f:. .s d ;~:; £ 1:- ::.~.~Il

No.1? He estim~ted tha~'asmuch as 10 million,cubic
..:i }J i-{ ~'. ~'~':1:; ,~;, ~ £ ~~=;;~.~:. ~~ 2.' ~J /-..t (; --:' ""i '.,~' ... ;::' 1C: :.: .r. ] ~:' '.. -.:. /~"j- .~:b ..(:~~"~:1 1;0:", _:, i :.:.~.~~::.'1 1" i :1

yards.of. aandcould, suddenly move into the. Athabasca
, .: !:"J .ur:~t:>. E. b";~~?~~~1:~:;·.-'1_l;.:·d (; .1:.~~;~~,~,~', :!";':J,;;:; h·'.r:J;-f ::.'-} f! (j~:t c·~" ~ ~., J...... J:.;f·C::::~ ~'::::~

River when the toe' of the· sand tailings pile is inundated.
cP's' ::~_;~:o{~... ~i'2>~,~~~~·;l~ ~:"~···:·)1f·:· ~:'::.~,~:"'~'~' ':..:,·.J::·I~~':.·~···.1_J{', ~~;.~::::,r.···L' ~,;d

/by the river at high water. Surface erosion could wash
.".,':~~: .. ~~: .,:~." I'~':' ~;:_~'.. C·:'·.::'( ".:,~:_~~t:: :~;~'>;;" '_}':"'~:r'':~;:~:;'-:::I

~ i .~,... ' ,L, .' ... __: ',: I';'., ::; , .. ".:, ...; , )

about half a million cubic yards into the river and might
C t,.; rf j .~.::.~ j ~~?:=.'~' :: ..• ~ .J:, J;- . _ ., .. ;, ; h '.~,:c"~ ::.J':;:" _L:; ~~ ..~ C ~A :: ".;

also be.a problem when the .sand ,tai~in8a, are deposited in
::'1,: j ::'I:' ri:1 ::"; .~i ;0 :: ~rc~.,.: f>"; i ,0_ r'," ,~ : : • 'pl,-; :,1'. "j t. "~.! ':::. ".~ ;, ~

the mined out area.
j ;"

,I In rebuttal to Dr. Hardy's testimony. Mr. G. Reynolds
stated that the tailings pile would be stable and that a

'.~ .: f .~ : __ :: 0_, . -

disastrous 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 satisfactorily



th.e prel.iminary: .data ava.ilable.~ These studies show that
.. .- .'. Ji D.':; ~,d1:;.n:J' j~ ':i rr.1 o;i h.:: .", ','.J If/;"·(~: :~ ~,to,: :: :: b,~ ~.'.G:; i: ;: ci i:, .). ':;: ? b 1. J:i v

'.,' . t·he ground level concentration of. sulphur'· dioxide should"
'. t;.. ~" ...... t. ~."'i .......j, ~ " ,.; ..."' \ ~., • ~., :._ .", .'~ , "

...:.'''"'" ",,'-'1.,.1 •., ~ : .'! 0: ~,~ ... (~ . tI~:' :;- .,.: ,i,::: ::." "-" 'c' ,'i,: ':.c. ,',.;,'":! ';":.J ,~'. ,::,.; :::: _,':. J.'

1 '.

. ..:
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hancH.ed. by constructing a dam 'Withmaterfal cleared from
. -.f:is:J ;'; (; :;.''i; ::",~ .~ n·r" 'i ";'~,:;;I.~: ,"; '::..; .r.'. :: , •. ~: ': .:: j; ,;'" .~ 'i I..),' . '.'::::: .,..,:: ~,:;

<'the 'tailin8~ p.ile site. Mr.· Reynolds ·stated that the sand

I
I'.,;~ ::.i.' [;-"J .r:.;j '::;":';." ; L',. ':, .: rj ":.:.: ,~!:,. ;·:e: .:. ::,:-; ::'':: ':(.:: , !'~i ", ;:1.:' "~"'-",.:::" ":. ""':' 'r'- .'.

tailings -'Would b.e, quite permeable. and that .much of the rain-
.:.i. ...i:I C::!· IJ-:::.r:,;.::.:·:,'~ ·')i'.f;V::;!~ ',,7.;· ; ,:: ..:Ci .... · .;.' ~! J }':::', "q.",,;:,.:. ,.:~i(~;'';':-,'~': '::;1)0.

fall. wouldpene·trate through .. the tail ingspile ra t~er. "-than
'" :':)f)':! j up,;:; .'r,.r:-. b.i~:;>:-r; :':;':'2';o·,;·;i.;· ::';;:,., .... ','J.:... :.:: i ;ii' .",'.: ,:,1.

. ,".1 .;·!}:;').t v ':! ,J:o>, j.; 0 L7 !:) ::t. '.:) ;;'.:> i'.~,': i:~:.:~" ';':.:;' .:ui.:: =;, (j .~;(,:.; .c·J .',;i j .:~':::'.'l d
.i.ngs· pile couldbec.o·me. inundated during. periods of high ;
.:"+~,j(i~H. :~1;"1'joiui:t' .! t.r~nr':c~:.:1.f;;';f.' ~,:,:J1;;-1•. ,:)'/{ j . ;/,'i ~'6 ~'f.r'i.,t Jz:r' "X~~«
,water ;and<that a haz.a.rd coul'dde'vel op. , The Boardb elievea,
.: :ill~'l .:::Ji':.'<~;~cj(~.!::''.f·'''b':;fJ.d::;:::'~::-<'! ar'::; 'l;)vrl~:'["dl):rno{~ ,}fiT .• b.:.'i3'{:':l
ho;\",}~ver, 'that .. a careful' reconsidera ticin of' the I 1m!ts ,of
~q·.i;;p$ ~'ri.~:~ Of!l(.l ti '.liJ, {hi; .t::t',r{j 1:;,.'~'!d,,;) :(!_, ~ I}(';} £: ..:.' /),,-7'( l·.:.;;:.s::. .8 ci
the ~isposal. area and of ~he need for diking, compacting,

.. .' ,:'-;::"'~i.:;':n~ :7. ~ ;;.; :.: C! ,::::..: u J 00:. .),; .: 1:..J .~ ~!:,J{::f;r .
·the use~frip~~p or: the ~secifstabil{zer~· is. previously'

:1~a6ri31D $~2~~. (6)
~ugges'ted bytheappricant would ptevent any of these

·::.bl);;8 rJi{~J :1."-:; i'!n':::·);;;q~.2:"; ::-2;i~ ":'::!:i.;:"~ -,;':;':, .. ''5' .:-: ,5: ,:~,~: I

Icause erosion.
....r.-:.'"': P. E -, :. ',: \" ·E.: '1 C: "G :', .t \' . 0! d::: ;>,' .:::'T:j:;· '.':, \..1 L,. c .: ;.£ ~ .~~ ' ..1 b' ';' ::;,.! f.' .:: ,:"~'

The Boaid recognizes that the toe of ~he sand tail- I
·1··
I
I

problems a~ising ...
.~ S' J:~. l.£. 1: :; J.: (! 1: ::)d .:1 n 1 r: ~'.t:;--::i: :.:::; --:-~~c·' :: ~,; "~: .):: c', ;:; r; (I ·x '.; ,,' .r· " g :: .::.~j'. r .!

With respect to the disposal of sulphur wastes, th~
: 3'. c' ::' e u ':,~;:. t; j h-;: '" ;; ,.' :i :;~. 1 ;~.~.~: :c. ;;;:. ; .".1 } ,« '::':: !J.r:: c: ..... .::. ,j .;::5 ..;E. ;:'1) ---i I
Board staff· . in conJunc t ion with the Department of· Publ ic

. ':C"~:'; .S'.: .:;, 1: ", ?~-:::;;' j !1:r ·Si. qCD.~ b .~;, ,~.:,.:: r·· :--c .. '; :,. ,:; ~:. 1: :; ,:.. :: .~ .,' :;. [; ":~. > ..: s: 'i: ':: ,-'[£ ;j
H~alt~ ~~s carried. out~tack height calculations based on
. "';'0.'-:) ·,~,'.J:1Il;"!..<i·,\ .;;., '.i:·.,:-·;.;.l" ",:.,;,' ::.::;,j:: .. ",,;:;.,,';.(:1';:"' ;!eli ,'.~ ',c~1 I

be'~ithin acceptable limits. These finding~ should be I
confirmed when f inal detail s are avail abl e.

.... ~....:. " "
'-r ..l, .~. \,. " IWith r~spect to the disposal of liquid.wastes, 'the

tIl :::!:;:-:.!: ;., 0 '; ':::,:.: ~:.":;0 ;'.;'- ;" ! .:.:',;;, :::=; :,' :', "0; ',: :; c' (': .:::; .i· c.:; : .,~ .:; ~",: ~,':' .; ".
'. Department of Public Health. and the' Board believe that the

Imethod of disposing of liquid wastes appears adequate, but
, '":.1':

'i. ,~ ,

Ifinal approval from the' Department of' Public Health will

be necessary. • j,"+,

," '. ,.
t,'" I

I
I
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j ~-;G f) :ico'h'om'i'c:'F ~a"s:lbi.fi ty .:, ;..::,-':",:i J \: .: " :_,:

:c-:: 1CUtn::Tabies" 1. 'and :2: th'e·':Bo'a:rd:· h:as,"outlined: the' data' and.

$e":c~;rnrOU1"rbrapp'r,'a::t's'al's';pre s:en t:eal b'yi:th e' a'p'pi i'can t···s, t, the, 19'60

:.:.,and~·].'96~:;;.1{ear.i'n"gs';~'-'':'t:"og'ethe'r',: wi:th'·· ·thfe"i'Board'''s'capp ra 1 sal; of':'

:: th'e'ecci\{6inlc's::'O'fj:t'he~'!p'roP'os'al ~:: i' The': app'1'i:cant( has' presented::, . '. ..... . .'...

~we"l!'v'e C'~t{~'8';~2"t'lie:)i1i'oS1:'ocb'ns~rviit'ive '(;1'£"; ~hi-ch :1'8" Case lb in-

c ", '::,:' ':'::~oivi Oghtl1~' '.d'~'O'f'''H':500"000' 'birrsls'" pi'r" ye:l..rc'of ,'sy,;th'e tie
·"'::;:~,,<~~t<::,~,<:,,:!:,:,,'.-::<,..',;,:< ".' , :', ".' ~:'>"""" .., ' ",', . "': ,"'. ,
i;:;:i:\;·::;:':·:,~rttdeJ.'dJ,:l';a't :$'2~.71.~'per~ba-r"re'lrJ ,an'dr·.:a'ssUinihg:J no /sal e:: of\'Jfsul phur'\,:",'; ": .. "/<:;":' :..', '.: '" ." . ,....,,',' .. ' ':. " " ' ,

·.,,,.:":'»o'r:\l\ciOke~;;"'~"Tab'1fe,, l':::~.h'ow~i "t'he~l ~:a'Pi.t-al,j ~e'qU'ir2ine(ntr,; ,breakdo~n::: ~:.'! ~ , " .' \ ••••• . " . •

',;'a;;d~'T'a'l,J.'.' ,2C,'p~es'ent'!, ,Cth,;' h0",,, c,'i's ii '$tru'C• ii'rel>• ndt h.;, 'exp e,c to d
.','';' ••/~~:~i,,;;,.itd"~P'eYa't'i o'g/"o'. tS'~h'i Choh ve; ba e0 ,~. ed' i 0 'a' cas lil' ,

.",' :

" ~

-., ".

,,'.flo~)a.:na'-lYid~s~'t6'7 p·t'edict:" th'e:o,paY'out p'er,ioCi': for'; thef:proj ect';;~~. .

:'.:' '. "Ef'S:)S/':C<lp'I:~:al~Re'qUf..rementB'r'ea kdown':r: r:, ,j' -: «'; :,'h" ',:': ';':;~.;,:

",' )·?JA~sLi:nrdTc;a't~''d:Uinl:LTabte:,:i:;,th.e appli'cant~j 1ias(shol'~n";".'b ..::'

",: ",I

;",.~:.'.... $l{.~r5'90\/0·OO': ·t~o'"modl'fy .. ·the, r~~finin:g S ecti'on"d:: a:! produce Ii;,:.; i. i, ',~
' < .,', ,'.';h±'gh) 'r"'~'iJ.H"Y"P''''OdiJCc',;",$52 8.~OOC'" i:0.0'ch.~ gel tba ,.au iog."~~d".., ~ .. .. '~

'ree 1. rC~\~,at'ing we t: er .'P roces sing ays tem'B'~::$1;; 000 ~ODD:!,for;:, t~'e!::'

.' .~on'·st'ruc:t'ion:: 0'£" a"~:Buiphu'rc':re6o'\T~'ry:,:,p lan~f.a\"d;:; $3,~0125,000' for
' .

n"eW'E!'qu:ipment"t'o" 'can vej~ and :s ts·ck·l·th'e,: ts'U,ings}'i n~:'the',: in1 tial

. ;d1'sp'cis'al :area~".' The'! 'appl i,c'an·ts·uDmi tted::,l etters from the ~J ;;.,.

, mcojor;~:{c{on'i'rae:t'ors ' t'o;<;sho-i1:!tha t -"the:, Mannix':, C'O'~.;L td~:! B e;Jt fms t e

for tn~[ :pip e 'l:ine~ 7, b ri dge:i 'and:' ros'd, '."and,,: Lirik~Bel t}.'s,~.'proposal

for"'the': mi'ning'c and COnveying unit s· ,had not changed, since,: the

last'hearing, 'and that, Canadian' Kellogg I S' estimated costs: for

the,power, stat~on, tankage',., extraction and refining Bection~
. . ~ • I I



�\;~~;:i:/;t;;Jj::\;{:,~::.".~'~~~~'<1:~·~~~s:o:a.~~;e.~"':Fo::;;'~~~:~c~p~~!=,~~:nrl.e,CLu:~:~~e.~~n:t;:;.;!l~,;i,.~u,~r:,ofg r:} v.lo ~r

;;"';f ) .... .?: ij $ ~.3~.._OOOowhi,ch 1~:bei.ap.Pil;i~~n;tn:'.::,i.t,1~J~c.?J·t~d:r.:,t.9 J>~~\.tJl,~ _~_~t.F}l.J c,.o.,s,.~~.
" c • ~ • / • >. • •• _".- • • .c •• • .' ~, ...

." '.,:. "

, '.:

'J' ,- ,~~
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

• • J~,::,:
wou.l d not be' s1 gnifi ca1?-tly changed •.,,:::~.!1:,_J.h..e:..,b~s,~_~w?JGJ:!tese t

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

1e.tt.er.B:l .the, ..app;l.i.c-ant,:co.n.cJ.u:de.~,: i~h~.!:;i:~~~.~ .no,t, n~ce B.~.ary to

m:ake;~ anYr;'al.l~pw,a,n.c.e,.f,~rs e.s~.al~J ion;l ;~.fr:,pl~nt.: .c:o,8,~..s'7:::. TJ1:~,:,~pc~_r.d.

.~. ·a g'r"ee ~J :,that-: :~.~~n9m~c,:oc~)U,d.i.~i,9.:n..s.~.d.o.d~.o.~,!;s.ee}1\:.t,o:J:~1.d:ic_aF.e.i.a.~y;..
:."

.: .ap!?r:e.cJab,~.en p:l an;t.:;_c.os'~:l.es~a:~a t.i9.~.~c?~~".,~~e~.;p..r e~ ent,";..t,i.~~.:.')~, c~ f,::
,,'1,

..' ;o.£·.~s;inglf..b igg~ir~,dJ:s_cttt£,~i).t~i:_SJ:J.!:lt~n,7';~;Fi,g,i.R~J1Y· !PF;.9.PP s e,d:.;i 0 ~~':U;
:,'.:.". ,,'0,. ",' ". . . " ';':. r.' .• ' ". _. j-:' ,':' • .

. b ~·ontin·gen.cy ;f~~n~':'~·fj .o.n·.e1pe.r;'Lc~,nJ~.;.oj (.t.~~· ~t_oJ:~aJ~.,s:~pJt~Jdt~ e-Da.!::,

.,.", .," . '. :.: ". '.' .' .' .' . '.'

.q~i!:'ement ',:als:o:) ha s.'1.b.~,en~..,a_9-,~e,d:'J),e~a~_s,~:)c-tb;~tr .B_0.~F,9.:::!::J eJ:~!-v~e,~~").~c;r.i.

':hit~~u ~~h• r, re;vi.~ OUi,t? th ,eZpt eu t~wJ1Jbb!'j u,e.ce.M': fYs~t<?~f~[~
•• ~:',,~.-' " •••• • u • •

'1·
"

..':' ·im·prove such pro c es s~.s:.!.::;a.s;;.~t'.h.e.r,emo~v.a.l~1ptii f.iJl~8:,::.(.the( ,~,e-
I ..... '. • . •

.. ~~,1.1.In~~theS'r.e~v~8,e.d.app:l ica:tJ':o.n~ C. J.,h~:).~mo~,nt~,1.0.£, l~,!,~.k.i".n.g~i(h:-;-::l. . . '. . . .

,·.cap! ta;l' hasSI b e.~n::.inc,r:ea's.ed~;,rp.m.; ..$.l~l ,A3!1- ,:g9.0;>,.;tp·-$.}. 3.,,:p.flc>\O.OP:,~
,,:, . . .. '-; . . . "," . ,

, ' -. , .

the,.; cO:::lstruct ion'\) p er fo.i ..;s .,'.~.:, ",.;' '.':, 'f~' ". ~, ,. '" .. j"' I "....r" .. r 1)~' '. <. '] •.• ,
• " " ',', • • ~ .- "'y ,c... '" "-:' ,••• - ." c..- ... -" -~ .~'~ .. ,.~" I"" 6"': ..", ..1 '..... L ..,.. 4'1. ~, ..... ;:~ ...

:fO'::' The, apf..iij;:ants alisor, J:las~ 'in,cl~.de,d~'~'1 cP.st;.; 0,£:; $,;'-:,.7)]",.0.0.9:;.:.,: ..

1for.~ paymen t:~OfFJ·i nanc ing,.; char g~,s .w.hictvrep.res_ent.s,!:a~ .C_O .•Bct~oJ;,
• ' r " ~

one. per cent of,.; thei" t·otal.: ..cash r.equir,~~en.t;.·.t' IIl::.it.B p;~:.e'y.i.9~:~3
c ' •• ~

. .

',:, r::p or t:; th e~:,B.oard::~e s t,1matedi t.hes.e:; charges: a,s'".,$5:.,JJ0.9;,c.O..oO:".~.i, ;.{11

out-; ~cknowl edges:' tha thunder.;:, pres.ent, .ci rcum.st.ances; thi.s.;) ':'~.;:

eS.t ima t e" WOU:L d.:.b e too h.igh .., c.Onthe.,o th.er hand"th,e. Board:,; ':

,:believes that .. the one: per:, c'ent, financing.cha·rge :estimated. ':

by'~ the: appl.icant;· repre sen ts,: a. min.imum '.and ha s· .incl u.ded ..in,:: .

its appraisal the Bum of $2,000,000 orl~ per cent for this

expense.
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'A c~~tingeney item 6£5per cent of the working ea~ital,"

,e~~'~~~'ding '1nt er;e at eh~:rges',
. i "'~:~I . ; 1 .. ~.

•.B,oard ...s .. analY8 i;8.•, '.., ....,.....
.;·i, ;', 2:; ~~ fj ;;': j ;.; i !? :~; '~;;.:~':: ':; .. ..' .. .,. _'.
"··;··~rt~:~.·Bo·krd' hasi US~!.t)~~:'per eent as: the·:~{nterest .. rate and.< ::..""~~:::<'.' '1 ~.. . i.::? (', . :.~ ..", ';'" . . i.. . .- .... ~<':. . .:,
.h'as· as'sumed~'asi in its previo~s report,. t'h~t'~ a';'six-t;,.'o'nth' : f.,· , , J. !

",', '0 ,s~l~tcuppe~iodi 'after plant completion would be realistic .
.iJ. .. ; ~. :.! 1 :'~:"' .. : ':1. '. - ." \.<' ',L:. It.,h~·s' as sum:e? -':t.~at .'.'th_e. pl.~n_t~oul ~ .pr.od~:.c:,~~~~t:....half .capac! ty',. "c·~\:,·:·:1:·:ti!":::t".·88·&:::,:,i.' ·'l."l;:·/·'. t{. : :~12f1~,g;~L" I&r:-; ':·:.n.;{;r~J~~";:l~i;:: .... ;".' . '.
~.f dtiri:h'g:"~the . l:a's tJ. fh,ree ~ui.o·nthe., of, tIffs! p er·i6.d.,~a·nd. has!: ci:i:'edit ed':, ;H ~:'cr ;;:f"~/, J;~I E " ?;" !;; " :'; c-, i,;;;" ~;;,s,~:~;';'; 6':;, "

. ,." '1 tpE7.op.e.:ra.tioo··'W'.;f.ththe'/incom·e 'from,::'Pfoduetion"c'inexcess ,of

.','J.·I;~~lt~;;\:JI~~t~~;:;~;c;;~~;illl;~, •!·.,~c~,':!~~~}!;~" ""
:: ~~;. i' ~~.; r:g~E~~;·. .(i)~ ."!5' i.n~ne:iaJ f~~Str,u.ctu ~err,~~.:'. :::;-.j: .'~?:C ;:~::~ ;:;. ~.~~~.
,.< :3j, \' ,>~ . ~ ~ -. .'.i.:;,.!. :~" ~~··I~.':' ,.-r.,,: ..~.,.".....> .~.. ':'::;";
X ; "'f"'''':'' " A.in~1c at ed in Table~, ': tbe appli:~;,'~t prop'~.e~J
;"{! , 1 i . .... !i;~• A, th'at of tbei i:of~l 'capUal requir~menhs' of some $'1'24,OOo,ifoo,('
'~a:pjroxi';'ateiY~l~.l percentor$Jo:o~O,OOO-WOUld 'berais~~ ," E'
.'. .-.... '2;;':: ! ;~~;'! ::;.:'~,::?j'><i . :1 g...{. .'.....~:~~::;~:: .... ::c: ;;.;
',::]i tiy ~th~':~sale i 0:£ eqi.ll tY~'~hi~fts:~Tti;2Bbai-d;h'a:s':::;~:~ed"'. tii:~~:s~~?e .,. j.

' '. ,~";'''~.~' ,:.; '. ~.~.~' !' ,.;-1 .'.' ..... r ••. , •• ,: ~ !. ,::.•' .. ; ,. .' .....~..-.•,-,~~:':'.~I:.'.~..' " ,'./ '..1';"":.... ~. 1"'" I,••••: •••• :". i·····,:' " _.. '? """ . . : i:i:.
:'~~ ,..ratio ,1:n its an~lys·if:. ..' ".i,';

'i' I . . I :. ".' .::'.~ .. [ .. L : .,";' . ;E I;.

·fr~,. i··I':Tq.e' appl ieant'explained, tha t the~~~as' a likelihoodi'oi
,~~.':Jf \ ; ": ," f ' :.l., ' ~,~~~ -< -

"'.' ':"0£ ia cons id~rabf e Sum :.!)eing. raisea from Canadian Pacific Oil
J
:? ::~;::, ~' , ; : ~~ I

• . I ~
;~: 1 B'nd' Gas Lini;! t ed ~ Sun' 0c~l C:ompany ia~d; Canadiaii Oil Companies

!

~l~oihas been provided in the

j:.
1 -.

• ' ~ a~ • i '
., ~. ;'who
:~..... : "
(10:.:

, I;art of a. siock! purdha.':~e o·ption. i i'h~ Board believes that its
: . t· ;~ :'.' :c,

i obs'erva tionsin i the ::';in1tial report regardillg:~' t'he high ratio
~r...

,.' :,,-:'

'0£ id7bt~ to eq~:i~Y;~,~til'l,··.~r.e.:: vali~, aithou~h.li~~; p'articipation
., j

bYCa:'nadian .Pa eif·ic Oil a'n-d·Gas',; Sun 'Oil "and: Canadian Oil

!:tav€,aequired 3~:, 9~99 shares6fGreat Can~dian stock under
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CAPIl AL n£QUII1~~ltNr

PIPE LINE, ~RIOGE:AtID R:IJAD '::
PO'.,ER STATI O~J, TANKAGE" ETG.'~'
M'ln NG, CONVErt NG,' EXTRACT I ON
SAND TAIl.INCS· DISPOSAL'v,
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GREAT CANAOIAN OIL SAIlDS APPLICATION 0":'"

.~ .. : ~.',':::/; ·'.T~O~E'I.:"0·":·' ,\ )i'3f,;t,:, ;"'g':
o ,t"';tflPIHL R'EQUIREME'rH ;nhEAKOOW/l ,'.:'-":'~~."'!:'~:" :.;-:,,>:t',~, ..t;I,:
'u !.;"!::. t~ . I ..' ,~ (.i) .. , . • ': ~ ,.{0"\: ..1~.;~,:,-.: \.'1'\ :l..... 'J;
'.... I..~ ,'to) ,- C)· ;;" .., , : .': rCA/iE '18:,.,:'~.q . ';.J' I..; ..... '

I,;'>' .:.,' Geos I" Q "08' ", ·'·: ..,r' co'.lS,,,,·lp ,~:,' ::'0 ,~
, .. • -: • " " •.• ' -, ...... OARD.. ',"" ',f:;; ; ' .... ':'p .i- 'f O"'ROI', " .1960 • '.. ~~ 1%0. ,,' ";l9lig ,:,': ",' <'l!)G?,;."1. ,~. q ~ t _, :'" ~.'-t- ~l ,.} ~;~i:~.:~: ":, 'f':.~,_~: ~ ~{,t~,'~ .

,,::>2G,OOO,OOO :,26,00g,OOlJ, l: ,26,OQO,OQO
'}j 1~20,700,OOO ",,~20i700,OOO... "',_ ::20,700,000

. ,:;' ~l 511,000,000, ,,'.': iSI/,OOO,oOOt,·· . 5/1,000,000
(". . "" 2 1:00 000 ",' ~\3 1Zr:,000 ' " 1:- <." 1"5 000;'~. ,..... ,:J, . ,-. ,',' ".h~' ?" {.'! ", . }-.;. l;"~'.c;,

U . .r's 2,000.000,' .' ,\.l.1j009tOOOv (: ~:t,ljOOO,OOO
o .:...; ,.,..).'-~" ,.' ,,;!i,03,l,OOOl:; 0, <.-5,l1li,OOO

Q v' 3021 000 (3$) '.~'':''i.l .t>- 'i; . -",;,<
". 2:011f: DOC'12%) X <~~'~, i," -;; l,1Q9;OOO

. ", ~. .~
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20,700,000.
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·110,285,000 .
'" L"J'

...c, - !"J ,
. .. 109 .856> 000 to....."

. i:'! ,.' .. ~ .. t.~.t

\., o

SITE "
f NI TJ"'L I NVENTOI'lI 1:6. ,.:: ._. ~",
START-UP OPERATI NG EXPENSES '~(SALAR" ES ONLY)'::
TRAINING PROCRAM .' .' " ' . ..

INSURANCE "'NO PENSION ", 17.: C:

INTEREST DURING CONSTRUCTION 'AND SrAnT~UP TIME
PI PI: LItlE r: ILl. : " " ,. c· _;

WOTlI(JNG C...pfUL CONTI Ne£NCY :(5$ EXCLUDI NG I NT-
EREST CIlARGES) " 'J

PREPRODUCTl ON EXPENSES",

L~ORlmjr. CAPII Al

~.)'
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.'\

:''1

q)

::J•.
I'; .'
l..J , i;1

...-t· :.;

l;";
~(~

h .•

v;
!.;;

;,
t: ~"-";j' ,J: O.n

1) <...-.,. p..0i < III t,~' . '8 ~.1
i_c. t~ . h" '. (1 . C·
n, ,(12 000'· . l,~ " 10, 12 OOOi~, . <,;
::.. ":'" ~ 't!
;-:1 " "(20,DOq '.' .'-" <J " 735,000t;" 'I_e

1,200,000.~; '-' 750,0001-, -.::
r~ . 250,000 ,. ':'" :~, 250,0000 r,
.." 680 DOO , ..f-.';. io-,. SOG 000' h

::,,6,69.'1: 000: l?$ L .:, (;:,6,a50:000~~.6~1''-'
(e 5?O,OO.Q,..': .<l' ,;:1.. -.... '!~ "
L. ~ ~.... ~"ll.· \..i. tJ : '.:: ·l:::·
';J '1IiB' 000 .0· ' . '_LJ. ''', c:, o~'. _...... .... . .'
:::. 1+,0rq,z,OOQ:.,J' •• ~-;'3,63Q;OqO~ ~~.

~. 'Ii ::, ."'- '......... ":'. t

. ~.t. '1.•11, 0~9 ,DOD
~,..- •• f

..,:TOTAL WORKIUG CAPITAL
,-

(~,
1;1

...-:

;J, t'.1 -::)

100, '/00 ,000
,I.~i c~

'':

.i

. f.)

·r,·
'-'

11
()

"'"·"1 I,"

1"
;:'1'

t t L~ .

(j'12 000
l'," J
< 1;735,000
,;.1,200,000 r'
',..\ 250 ODD'
.; 660'000 ':'.
,,0 G,!lII?:000t(6!~~
!.j.
>: ;-r

>, 395.000
;.~.li,Oq2 , 000.

\;:
c."
~-,

·~"l

:'15 119 aDO'
J ~.... t. . .;

C!\3li REQUI RHIENT
j ~..;"

CAPI HL flCQUfTlEMEN",
LIOfjKI NO CAP,'TAL
FINANCING CHARGES,

:~.. ~.)

1_','

.l~ •

('

"

,.

i.'", I":; :(\:~ -.{

1,:

I--+'.. 'D

;"15 756 000, ...~...' (.; t1" 'tP,221,ooog'
-,

:.7
,q :!-:

TOT AL CASH REQUI REMENT ~:
t'
:~~
(" C.'

:i
1''''
,; l2,000'

1,72.0,000_>
750,000,
250,000, ;.-,
500,000' ';.-

. I, 572 ODD. (6%)"
. ' , "', '.'
~o

'--'
;", t... ~:~ . ,"~

n1,039,OOO.,
;.15,11:1,000 -.
.., 2JOOO,OOO.:{1~~)~

128, 15a,ooo~;,

11

r ,~
i..; c:

'..( }["

~c"

~\.'

.0
.<', 3 630 000"
~ ..... " ...J; .... """"":

",. l;, '9 W

b ~'l .

'~11 ~a'i 000
, ~.:; J , .. '

"
.t= tr. ~'.t....~.

109 05G' OOOlll" .":
I· J J . f"

,1.13,221,OOOio -i
01,237,,000;:(1$) u

h~ ~.. k~

!.-i L~

pJ

a
110,2as,OO~' .~
15,756,000:. ".j

5,000,000 (S.an

;~
;';1

:100, ?OO,OOO~
l·11,JI~!I.OOO;·
'~ ":".-7' ::..1
i-- •. '- L; ~

~1,12,1?'!,OOq:
,..
"H. ~ ~ ~-..- q q

<.j. 12~,a2Q;OOOH, [.I<-I- 190,991,000

~INTEREST LESS REVENUE I'ROM 15,000 BARRELS P.ER DAY PRODUCTION DURING ADDITIONAL THREE
MONTH START-UP PERIOD.
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GREAT CANADIAN OIL SANDS APPLICATION
e'TABLE' 2 . _
~{. . . " -"\1

FINANCIAL stRUCTURE 'AND' ECoNlX'lIC ANALYS~lS";"')

~.,

0..

.:", " ". }.< ..~.:_..;,
. ~~ .-» ," ~.,
.-ti,· ~b .-','. ' .
I..! .·o:,',CASE .10 ,
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~. ;::--'. s;:' t~ "~ ,,;.~,: : ~~ ,:s 23,8~0;OOO- " 0'. 'r.r' 20,000,090;1.,1
, 107,151,OOO'i;t '0..101/,3'10,000 :\

,) '. \}~ p.~ .' (.1 .' l; :',J.*J . i:.;::' r ..·
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·.t~FINANCIAL STRUC1URE

EQul TY $'TOCI( ':,
DEBT CAPI TAL

-.:-.;- t'! ~.J
~-j" ~ 'J-~;--:j ,~~ N

. tJ C:>:l

.:~~....:~:.;-~;
"-~ " '1...·

>.~.~ 2PI~o£i:ooo :~
?',726-,OOO ','
U· ......2 ,~,
~.? r.1·· ._.' ;,....,
I.{; l-i'" .:~-:;- -.. ~
/a,082,000 •.!.
f;' __~:'.• ;., ...

; -:1 ~
:-1 !: lr ,.'~~ '.<

i.l {Y,

Iff .-.ftJ· ~p,
r;, ,8,082,000' ' . ;;~

,250,000 H.,
t,T;__ . h4 '~~j ;:t
ri., ;J f.1 t-
-- i;=~ i~j·,T ~v
i....~- ..;~ i,

~57lODE. ',',< ') ,
~,....., . v to, ;..;.. .. "500,000. ,', .. l;'':'

,-' 6-980 000.'., "'"

'~"

i.!i,"
~}OP£RAlINC COS1S

,~~ . :;:.". , ~:;.
~.~:';

C)
l~

". ID
Ll

"-,
PROJf~' ~ ' ,~;
SULPI ..... '" 4NT ::
INCREME~i~c ROYALTY TO SUN
ADDEO COST OF 16 2)3~ CROWN
TAXES '.
CONTINGENCY (10$ OF COSTS)

~':~ ... ~..
"

!-, .. ~.. ' ~ .....-.' ('"iJ . C

0: .6,137,000
' .. .J'r'...... I) .

-1'.-::' L.
, iJ~~ '.~~ .

.~~'--' t··"·~.;
.....
~'i' if:....... 1I '1~ . :~325,oqo

, 't!·-- "~),
. ~l--' h·

!!~ . t:r.
CRUOE OIL

r-~ (' ~ F''!

ROYALTY ,ON SYNTHETIO,
,'.} ,......

1!J tr":-
0-
(1(1

:', ~}.
:.~.~ - -,. i)I:) ~T" • I.;

.-'
'-'

.......~. l;. .""j...; ,-,
;l~"';"~'- (} c:;. u

o"r~ i>
o~.~I
'- .~ ~I. ;-':'1 · ~-Il

TOTAL OPERATING COSTS ,~~' (l;~G2 000u., to 1,,-,

\ ..t.

'/ , ,6 002' 000 ,,~
,:: I • ~ .

:t.;.I ?;. "
I;;

;" 8' 869 000 .
:>,~. 't.j, .. ' W ,4;'

,'"';: Ii'
i', ~ 5-

INTE'IlEST FOn FC nCT 'fEAn. AFTEr!'1 sun'T-UP riME !;.
~}1:~: :,~, 7, ?92 ; O\?9.""i

"'," ;?,'IOQ;OOO •. ,-' .;' 6;260,000~j.-

:, ,', {.l

~
l-l

l:
tr-· :JJ-

;.1<,!';

'::: .... r-t :~........... "'~. ,~,;'j ,
lor

. . l'~
,-1 Do'AIlD :1

~',~ 1%2 h'1:~,--i::' t-.: '.' :..:".~
t:.', i... ,.~

,,"~ l._

::: 20~·700,OOO·
.. 107,II~fl,OOO

. ~~~'. . 'tV:

"~'-

. -w-;
~~.. ,
w'

.i1J W.·
I,..
.:;
.J,~

. {Ii
(lJ '

\..( ..,',..c:

;( ... B';~la7;·OOO
. D. ;.......__ ~:!

t!' v571,OOO
>"3,87",OQO

1·500,000
,::1. \;557,000
~J ' . r'--: r~

~ 'j."

(~ ' ..
'~'I

::." \3,639,000 I
" '-,..::~

o
::; 16, if91, 000

\...;- ' .. h.. ·
'(~ 15';222:000
~ ~ '<--"" l..+

tL'

TOTAL INTEREST AND OPERATING'COSTSj(FIRST YEAR)
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"\ ~, ..... '~I i~ .'\ ., .~...- l.-' j,.1.. ~-..:'.~ ttT i.':.

OEPREC1AlION(FIRS1YEAii) ::1: ;~. r: t,r: '~ . ~': ,. :; ... : ).1, '~1 ':~ ,~ < (;
:.' ~ ~. t.f. ,~: ~~; :~~ ~~ ~; ~;. !:~ ~<. ~~~ "~~), .~~. ,'~:'~ ; .. ~. ~~T ~'.~ r\~'
'" \ ,TOTAL PLANT COSTS .,-, l~ ." h ,'! ,. ,'. ("0 'Q --i.., ',:: ;...;
~.:i !.: \~ "ft' t~ c· :!. .;J' rJ. 1...;... ~-. :.:':i ~ C) . ~..~ <,~.

PIPE LlllE BRIDGE Arm R6A~ ;" 26,OOq;000:'; ;'~ ~; ;.),300~000 :tS$}I::' ,~' ;1; )'~ ~;' ~ 11;560,000 (6$) (
• ' ',", ': '.' c~ .; :.: ~ ~., '.1 •••• I:' .., 2,.~51,09P (5~) I~~ ....:.. :'J ,.:

PO'JlER STATION ANIl TANKAGE .... 20,700;000 ,,' ~ .' d,035,OOO :(5$) ;, u1 {u . ~ 0 6;200,000 (30~)
: :.' ,0', : ..j'. r.<"~ .__ , ~;' :;. ;.~~ :1 (. l:, t~ ~." C- n.f _
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" (. !p .',::'-:. ,5,400,000 ~UO$L, a 6,-119,000 ODS) ~' <:::.> __;'
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GROSS INCOME PER YEAR AFTER START-UP TIME :. ;:f

VALUE OF PRODUCT $/OBI...'-' , •., ': \ t; i.7
INCOME TAX RATE' I,' 'c' \. Cj ;,:
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III 10TAL MAXIMUM DEPRECI~~ION ALLOWED IN THE FIRST YEAR UNDER DErARTMENT OF NATIONAL REValUE REGULATIONS.

(2) THI S PAYOUT PERIOD ASSUMES NO S ALE OF SULPIIUR OR COKE.
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~il0wed for 10 percent p~yable On the valu~ of~the bitumen
:With r esp ec t to Crown royalty,. the. a,ppl~caot ha s
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.. \~ '~'~:.:'.. .... , . . '.. . .. " .. . . . \ '.

!i~rJj';~:i(\<J))~~~:j:;W:~~\;~~,~i<'< •.)" .••.••....•.' ....

: ...

.1962, ::.~rial~fh~Bi~u~ib'o~'~':; s~~~r~ii~g~i~t ion~; l~62;\bJd~h" I'" ',t,

· thereu~de~,:r ±he .71'9:62(', Act:: irif~6ci~c~d ~~~~dm~~ta'; ~f fe6 tiri~''.,"
..b'to)'t:' h'~c f:-t'''h'J."e10,"d"'e'(f'i i rn,Ji,';'t'i; 0:- nO '0" £1' U't" h~'e'~'p:r]0'-' driuJc~;"t'a:': + (, "., ..... ( ,. ,,1 "-". 'C, ,. '. :",':. .- .:'

.. ,. upon·'which'the royalty"':',C'o':., ", ," , .'.,.
-?~:.-·,".c·.' c. . ,'0.. . ...... n '..~1 ......... r~ T. (' .~ ',. ~ '~''I' ", "'fa .payabl'e:: and :';for.the first term of" any':l ~a ae - grant ed

,

·:,::I,:;,:,;/f,:;;.:.::~:~,'••'·' ." .. . ..•...•.. •• ·f t~i,i~2f:1ii~~~ifiH~~;;~~;"i'~si; "<Ii~"~i;\ 1~aD1'fit e . of
, '. ":' b.ri~':£:J. ~',~${,:" r.2::i ~~ J;ijb ~.: ~t.~~'i1c .",':'ir~ :l:l j ,:i";~'L;(j-,: ", ;, l!" ".'~ <, J' : " ..

·.royalty. ''Ihe Act'.provides,Ior;.a roya,lty on, eaeh of the" '~--'
", ~'.;,:: ...':.'i:1io j-~'ri;;. n,0 ",~:!;'~.~(f, ,oS :~. i3 .'~':~ pi d'-.,': ,",\.l " r1I'· .. _ I~)~":i " ", "2:) ,. 'i.~ C,(i . E:?' .
\.~rodu~~s.de~iv~dfrom, ~il, s~nda ,not to.·exceed ,1/6 of the' .r

"~~~'~~~~~~~I~~'-~i'~lI~~:o~fl/~h~~'Yihg~ ~~6d~g ~Sf; 1i{~iiicie f; ijrij t 3.Bq~lv:~
• •• : " _' •• ' 0 ~. , • • • ., , • • 0 : • • " • , • .' ,

::. "'::'r~·' ~?·d"':i>T· ~Ir·\';' t.."1~__··~.r"l-'~.··0["l ·~j.-":·:"''''''i~rP' ".. ;~~"'1"" ~, ..... -: .• 'h40t~~ ..... r' ..
:produc ~'s"':derivea~:_f~~m·9tiie r·ell" ~~naS :'--',"Wl thi'n . the selllpt\o~ p, .. ,I.:)

.... '~'!". J"t...J;. ;"c"'::'" ~::-'~ ,"",.J<.r- t'-~'J""'l ',,",,-'-,.. ~.. 'I'_~ -I'",-~ .. ~ 'roA ... c_·:.:...~~vi s i;;~s ..o. the vac tua C roy a1,ty···rat, e"'ana'- the ";pr c;at1C t s fB:' y7hi 6 ii.t :l (i
'liJ!1~~~il:~~l}::~f~~7~ti~e~~.~tg;)b~:~pr~~ftib ~a~bY the,l ,:~:l'J {> ,; ';: '; '-:
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' ... -,30-
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· 'estimated to b.e $0.-7.0 per l:!arrel. The Board not e a, )lowever,

, . . ..

,..... ~ l ~.' •. :l ~- ;1- r-;. 0:.. ,,- ._, ... ' .... ~~.~~ •. _. ~ :: ," .,;, .• ,,.... .' '. ~'''' ,.F ..., ~, • •
wil i ·,f b~ ,J u~de r \ th ~"provislons::' of 'The" Mines- and" Hi ~~~ai s' Adt; U. . .' .

. '.. '

. . ',. ,

" '.'"

Lie~ten~n~ Go~ernorin'Coune~l~
· , ,

sld12aDq~~~~aio~~dji~ja~~i~~acit~~~ ~h~~~;~~~i~~4 ia
: , •••• "'.~ " • '. 0 .~....' c c '

. c. '~s '.l..t-C( , 0j· (;:J :I () 'J: II.r.. c7 ,: ,~." ~'D "', Ls <-:' ~l",~e~'s::'Sf:', ~t"'h"a~'n··"'.·'"t'h'·''a;:':ce:1w'h"Ii-"er,hOw"Oi ui"1"d" :'; ,:'-:':,;:,r.enewed:ih,e ' royalty ~:l.ll'-be:no.
; .. :'•. : ~,:..',,,';:'''',,,''''''~r!: '-'~·.';-1r-:0 o.':...\v', r':·· ~,~....~r."-"'."' . .1.:.,,"'; '~~w', ...... :.. ~

~>.~ppiy.: t ~ new', 1e.g,8~8>'wh'i ch' nligh t "be:,Lia'aued ,'.~t:- the sam~' t imk""
... '.

~" .
and for'which the royalty-","ould ,b~:ri-j6:;~fC~t~e ~yri~h'etic

~rud~C bi1.~~.:;~~P'r~:~u~~~l'Y:;~h~ ~iiYh~iie!d.~ ~~ii'de!o·'ii w~~l d be

vai~~~~a~[Jt t:~R f~~iiiu'g'i ~~i'b'~;'in"i ~dmriA~oA': 1ea'~:'-'tr~n'~~ of~ d.ori-:' ',i

J :'J n ~.1:.\1 ~ ~l';; ~~(:3' . h q Z'. ::r r.: ~..:~ ," :: ,"1' ,; :t (: o~ --; .;: .. ; r~d .l, '~. ! 'J. -;'" ~ - '1 ";!; .. ,t: ]; P; I

coats from the p,lant. ,Depending upon' the' manner" in' which'"

. dep re~ r~tio~;: ;'f 'in;~~~~~r"~~d:'7, fh~r'o 'bhaf~e-a : ~-t~,!~'~ijdi'ed; r'th:ei .::I

. Boa rd'; ~ a~ -i~a:t:e's'; 'fh~ :f'~~n'~p(,-~~.a;t i'6h~'~~ a't'a~ by:' the;' p ~opci's ed":: i',~:
(i 1""- " ••• , - : ,J " •• '.w I .• ,~ ~" ~,~ ... _," f

Greacf:': 'Ca'~\a'dian' p i'p'e ' 'line '-to': b e"iii 'the' ran'g-e 6 f : 1:S: to" 20:' ' •.'. :'

Taking an,arbitrary .figu~e~f 17~:.cent's:·
':';1/ ", ..,' in _. :; _, .• ' c" ~'.

per barrel and the Boa~d's eatimate of the' value' of th~



": ,

..,'

.-31-

I
I.' -... "". .' ". -~

, '~'.".

sy~t,~~;~c ,.crudf:,oi~"fn ~~~ont9n. ~t: $f. •.z~..~~r;ba,1.='~el,. a, val~e
• " •• ' " -' "-' - •••• J _' ••• 1" I '-.':"_. : " " ',~' '. ....•, . _' .,". .. . .. ,."', , ." ',! j: [, "

of ,! ~ ~eJ> sY!;l ~h-~~i £ c' ~r1f.~~ ,pi.~ ;a t :,~~"pl~~;" o:f:., $~ .o, ~ 7.5 '. r,~~u1 ~s ~.....
,:,"{',:-'-'." •.••.• <..; ... _',' ••• , ,""J." ~""""- ,.•.•.•. :." "'" __ '__ ""~' ., ".:1.) .. , ,', " ".'" '1
Acc·ord~~g~ ..Y.·,~~B7 .BC?~f~--r~.;t.~, ..~~r;-!~~~o~~,.,,~t~_ ~~n e~?np~ic
' " .• ,••••• ), ,-, •• ~ , .... ," .. ~, "'-"C' - t. J~.:,l_ "'" ,. '. ',,>~ ., .. ). '- .... , ,I!,,, , ';" r".: I.:vakJ!'1:H gMn i ~~~"g~,~f~ gL~bg~~~t~ "Ra~~~~t "g~ 1/~ 0 g,L '" ,; •.. ' ". '. ' , . .

$2d!t~e~mbjg~ 1i,~'~,~r.rm5g~~,toogu~,~~H ;~f). ~,~"p ;g1u~.~~;; I
< .. : . .L,~:,!1,..-:." ~.~,s ..~~i..~..i,"-',~~n'"::- 7.~~.~gW.·,.e.:;.; ,I.:.r:;·~l::..,_."'....,:I'~ "":.;',',:.',',,:: '." ',..I.',:;:.~' ~, ,. ,

-', -- -.- ?~~.,::,:.,.:)nh:!;),i\iZ"\:},Jq <!.'
The ~~plrcant ..use~.two p~ssible prices for the

,'. ie: :.\:t~:r tJl:,.L~<;·:",1l ~Hl::.t· ~{j';:''i:'..l <.:.ltl;:.rgUJ~ .It:: ,:,t,t.1 :1i, ft, "!iJ 'l.~.';.l1.j}
• •• • "I , • • • " • ,

':".v~iue;.p~. ~:~e'r<'~Y!\th~t~~ '~:2i'l;:l~e..o~r.a.~ ?d~'~Eto~" $2.,Z13 and' .
,U, :',: .. ', :'!~~.~.. J. (, ., -' J.' .•' ILl '" j L;. (. 'J .• ','" -"-) ".. ):l.:£-) ':..'.J. "c ":':,:.'~.''''', :.1 tu. , '.,eel 1£. 'Co 1"

'$2 .·9067 per, barrel. ·:These.values ,are. ba:sed, on' various '.
';.'" "",'""nJ -"0 0.\'"" . .o'.J;'<;jX"£), 0':;. ::0.r-! ~").T.s2' ,~'O ,tn'O''"J::i .. P/l'!.i'"1!:J/):':;:j':lublJ:Jq

:·c·omi~~ison~betw~en. the~sY~the:tic . crude a'il,and. Leduc crude
' " '. '{HI'., ::JiJ.LU:.J;l.i, ,t~;r;;;JDrj.iq. -:;:11:; -:;,21,':;; ;jr;o· Z.2 ls;;:r, i1nJ" e--r~';bo"~'d~~~.E'~.~P'F~,.:.~b'aB~.r._~,••pn.!~~ed:th~~prQ~le~-~~"'

. , u ". 't .} <, ,,; 1•. ,' ",C .•, .1 .! " • ,~'--'".~'e J J: \., '.. !;.' •• oJ '.;;, 'c, .~ ,J.' j) 0 .' 'L '1 " J'> ,";'~ ;"'1) ,',', r;

;pri~ing:tlie~mhe~io,sru~~.~;T .• n~A~p~Ud~~ th.~$~.;5. ' .. ,
' . .I,.:;, ........... '.J "'~~'-,.uI,"r1 2".1 ....\L~ '--'~11.,·: "-_' •. "., ...... 1.':.1. "".; .• ;"_'0'''.''

~.r.h.rr~i_i~~;~.a~~n.bl.pri~e.~~r~~;;ma~;n8:t~~-~;:~~:;~
.. , ' , . ~ I: ;)" .: :~; i.,.!.J ':l ", -r .~, \~ ~i ',j ':.~ '-- {, ,J 2,::'-;"; ~ 1> "', :o' ',: J' ,:.! t, q '.1 1 i. !;:! 8 j' .t

I
I
I
If~~si~ility of the ~roject.

'" :The Board does not believe that it is yet Possible' ;;,~ . "-~ • u v. "' ;:.£,;'~';:" t;~ :)~..' :! ;"1[;:: :j~" ,:.J.': i'·" ,~.: i:.:.; :'. c' r; c.'" '1' I
;1 '

I

per,. c.ent).
,: \:.1 ~

I

ma~~~~1~~~~.g8~sf~lEst2a£h:if~~~f~· ,~?~~V~~(~0i' , .", '"

',II ~,{.' (~_" "-: .:, f~ ~ .;L

I~>.> ~! Ihl;! app 1,i.c~!l':f-·~a ~,',~ s,!>~~e~'InaJ~i!!1ulll .d,epFec i a t ion, '.
... ~ ~,. "-, J_CJ .'.-,,' ': ",. "'''' ~..• ,.:', J, .• 1: ~., .:.-

ra,~~s .,~.(),-~ie,..~.. I.' ef", ,C ~n.~ .. ~5:'F: .. ~~ec pip .e..~in,e,: bri.dg~ ,an~. road,
•. \. ,~, .....'.' '1.'-"'"'' ...... ' ..." d'.' ".,".' .'.', '.. .".... : :J .. , ...... ', ..... r .,.... ".I,'.'.' :'.:: Iand.30,,per, cent for the rest of, the plant and equipment.

' Ii, .., .L !,\ ..: :.' '~,',~: j, :', ..:: :;::. :.:,,;:; ~, ;'•. [.-';: .. '<:" .", .. : :' .' ", ','c~; ,: " ;. r. ' ..

·information. available to the Board indicates that lower
' ::,;, - ~ :,,?,':'-::'.; .',i; ~.:, <', :'.,; :~: ',1:; 'J:. ..... ::.: .. i.I' ';':: " ::, ; . '.",.' .-.-. : " ., '>' '..:,i)

rates may apply to the power station and tankage (10 per
. \"';~"';"'",:::';,.,.! ~c •• :, '.::~ "":':':.::.~ r:::.~ ... ,:':',-,.~; .. ,>'~'.,,' "'.; ""~':::,,:.,-:,- ':,'.:::./.~;

cent)i,and.to. the s,ulp.hur plant and. r.efining sec~ions (20
"" : c '. .' ."'''''' ",.. • .... ,'. ., • "

I
I

The Board has ~sed th~se rates in ~tsanalysis.

(If the,higher r~t~s.are found to be app~icable,
the payout

, , '.:" £." '.;; : •• '

I
I
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timewoulp'b e"reduced" _in ,th~; J~oar/d,'"s, caJ c::ul,~a~.,i?.r;, ..by, a,bo,ut: ..',;" :

0. i"':).'.,e.i:r.s ...)J .~;;:;~ ..: ,; '::: ; ~.!> :::, .: '.' -- .h .. . , :::: ~; f.

I ;"," ' ~:'!' l' : ~ :
-,. ~; " .:. I,;;".

".' .

T~~ payoutpe~iod cal~u1ated by,the appiicant is
.;,;..;.~.:,:! J,,'.-::t '~'. '" .. ~,_._';'

5 • 8' year s ba s ed .on the sal e of 11,5 00 ,:;ci:OO--:'b~"r:~~Eil's"::p'e;r'-'t!e:a:r
',:1 ~I i;\qF;:';" :h; ~1 :; ii i: r:':, ,,';C! ;:;::':, :, ,:,,~:"'" ~ij ;r:\i ",r' ,:.'\::j'.:) ''' ..1. ,,:;. :'.\ >" ':,': ,';:, ,,';'::'

, 6fs~~the~ic ~rude oil ata pr~ce of'$2~7l3 per 'barre1,with
·,·~·.r!;r:.c;1:jn·9vn:o:l 'j:J:~' j!'£.~::':~j!:~ ..):.~;~:t.h;j ::fr,-·~,:j")D()".I;'- ·..·\'".:lb;~r·,:~·-. ~l'r ......r'\ 'jr"tl

,:::"""",.',,,':;n:o:,l.income.:·r:ealized' from<th'~. 8ale.:~~f . sU1p~~.~~/6r~'::~};·~e<·'"ih~"'" .,'.
P:!3~op?:~-:.riid :r{{G~,'~f'·.;('2.~ i:-;;.m '{ h J.i~ ,~'B" ,8 ~l:~ilj 'J c' ;:;<J -:: 1: l~ ::,r'··, l.h ':';',1;, ,_,
>;most'::f.avourabl;e:"o.£ the. other 'economic .proj,ections submitted

~':, ··j-,?·h:.r:.r."1:,~,~" b~':if5·~·A:1"~:· !;;fii;. :!t(.:~:l.f-.r::;(ii:, '~lj-r;,! '",d ::';r~ ':1:3';: -":",, D-''':'' '"., .•.
;.,,".,' .'by,the appli'can:t~w'hiC:h include"d: the saleoi s~lphur 'anl '"",,-~
'·'m,J!{J6i:t:.t:.;':Q "sqi9'cr ,;:;;r·.sb:Z!7~,::"';;;j·;)no~:"2 cdr·~· ;:1 ?,;J:~;'>,I'f'· I< ;[ "( ~.,';j,.,;" j'c''''

·:.,:cO~e,: and,.th'e··.sa1e <of 14,050'-00.0 -barrel ~ p·~·ryea~"at '8y'n:"~-'I". , .-

.'_....,:t\:ij'··"j,r:~b··lt~~~::r.'q_:~~;~·_~1.,j .C",1.~~' f',,-j' r.,•..•• '.\.."l~ ','.? ~:,... "1.' oJ., .•• c '.. ~'._ "~ -- ~ - -~ '~G D~J~~~S1q.·~S~ Ql~~' ~C0;::~;~_
.' . tIl'etic crude 'oil-(an-incre'ase of, 2,550',.000 ~arre18 above

, 9,' :ij .',j (~~:::n f.) 1" :r li~:3{)1;~,~~ "t' . :',: .~ I: ~.',',c.' .f_ ~.,' ,',1, ,;".r .. ..' i'.'".. ,' .... ' ,_ .... --::-,-- . r.J~}.r; _·\;,:l:~frS':'.,:·t~:/1'1C)~) ",\!"nBq\1';~.~~.1 ,,~1;:)'~~
,·the·amountapplied· f~r), at. a p'r'ice of $2.9067 per .barre1.
i.2nc1'j:·~)!1$r'J-,t}c:) ':t·o a·J~:~~:~.s<!C;.~ r:;\·;'"c :~.:~.: £1i.... >: ...,.... '".}'f.""" ... -",··. ~'.• -•.. r.<:-:.l'[,. _.~.,",',_.•'

, ~... l ~ r: 0 ,~. :i C ,'J ; .r \} (~ .:;indi~at~d. ~payout 'of 3.6yea~s.
'.~:, " .... .. ~ Co 1: ...~.. ,·j·u h .:;.~~t.:;" b :.:;"~. ~~:i 1'" ~J L i:; .":..:: ., ~J E;-hj a...: ~" ~, ',r; ~~ '1 l.t :", ~~~;L' ': ::.

The Boardls.·projecti6n was made ~sBuming the· ~ale
o I d.c 'i:", ~/(l.':'S '! :!'j',f ).1 v 'l ~f "'::;; l. :::.;.''; cd ~,;:~ . ~,::,:.~.,D, :]:0':, I 1D':' -.'.''-:::J ;j 1. o'! .:' ,'; l'
of11,500,000barre'l.s per year ..of synth'etic crude oil' at '£

.;:.~.J~~.c q J'>;) e;,: i: j ;)'r:;) r..;':; r:. .,';, ~.) -;: " ',~ ;:".' .:~ i,'.e ;:;:: ;;"; ", '':' .: ':; ,~ - .• "y,;.::.-. -:-: 2') n.t i r t 3::'· .::~ . C' r:,::,
' price of· $2:. is per :ba'rrelwith no income realized from the

'. ,';),:,~i ,':r ~ ·tnlinn?:. '{\.; j,~ ',b:' Jo. ,'.:" ~.; ,.;!;:.; ;..,,';,;, . 1: :;. 1: :; .'-. ~'.: :',~: ,: ~\'," ,.~':f ,(;.; :::::'::,U:, ;) f, ". ::.~,.':.: i:. ~': ....
. ·sale of.' sulphur' or ,coke ~ T,he. 'payou t. period is indi·ca ted to

;,;,,:;-:,0 ':t', ' ';f '::','::. '!c' '.~.'j~1\ '. < C' to:: ':, C' .~:: :: ;,' :c: j '::; ,''..' r; ..'<.,' :,'!:', c: .'; it ;; ~~.~: ~;\'.t J ;: .... ,: ;,; :--j :..i .:;. ,.

be7~9 years on thi~ basi~.

·(.1,.~~·:.:).~:-I'~;~::1 l'~"::;"~:':.::':"~:-::" . ..: ~: .. J ... :·':~·'·~:.~.L·: '.~ ·,,;:'.,._·;· ..r:··; .. ',~ ,.r.,'.:I.

a~~artner of Fry: & Company' Limited, and the financial, . .~... , .: ...

witne.ss for Great.:·Canadian,. stated that a payo'ut of~;';u~·u,., ..",.. " .

. 6 yea;~':;!~~;l'd"no'~'be a'~' 'impediment' to the fina,nci'n'g '~'f"tlie
~ :"i:j' ",:.7:.:', . .;.~..: .~.: ... ' _ ,0 ~ ," ,,~,- OJ c-., : r:i~~;.~.'.".,'C

A ~ayouipe~iod approaching 8 years, as indicatedproject.
,....~ ~: ." .: ';'. ,\'" ~ oJ ;.' _ ~ '. '. ,_ _;: f"T • ,,:

above, suggests to the Board that there could be serious
;' . , , r ':" ., '.' r,,', 7'

difficulties in financing.
....

~h~ applicant coritendei:tha~the
. :'

active participation of Cana~ian P~cific Oil and Gas, Sun Oil

and Canadian Oil "advance the prospects of Great Canadian .•.•
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wi th rega rd t~ finan c i~gu .• ISuch participation might: o£.fse.,t '~,:;

the difficulties suggested by thees'tima'ted'!lori'ger~·,p·9.yout period.

I
4.' Impact on the Market ~__ .

." .:,.~,,~.. ...,:,;q :i..!.-::"': ~~ ',~ ~:...: '.J ~.~_ f : •• ~) '.. .. :~;. :: .:) ;::. I ~;::,;,::~r: .:; ~ ~ n ~, ;"i ;~. ...:. ..:.~' fl :;}-y .~~~ (~
'The Boa::-d' received two submissions c.o,ncerning the impa.ct

d ~r .:. ~..~ t:~ -~';,:~'" .:-:::j ':':':~'~ ,E, .!.. \ ... £-~. :~ c: 3;:; J,. ',\:~ ;~ :~ .~~. 1 .i, c: . .:;oS ~.~:1~~~~:~.::::;{:1 or; "T~ z· J (j
of ~h~.Gre~t· Canad'ian p~oposal on the market for conventional
" : :, .~.~·r,;~~"l~;:.t{~:~.,.',¥~.(:....~·~.~~r~z~..:..rri ~~ '~l.i"~:'~, ';)/~? ..·~~o"!J'..:~f:; ;:;l ..r,rl.~j:; !!ri~c:'o.:-J~·!_~ c'.n
crude' oi'L ,"The,fi.r.st'. of these,' a s tudymade by, McDariie 1 Consu 1-
',-.... b.9,:~.j ..£~·iuiqa' '·~:·n~f~~."~S:·!Jt~J'rq' ~.lm!"nc.)·.:; ;: ')~L10 ,'Si:J?' .:.':.~ t3 rdj;~.:.;'(:)':lB.~. j ~_Di!~

I
·1

I'
I
I

a'nd ,remaining reeo,verab Ie crude oi 1 reserves , productive capaci t)",
B ,d :.7 '. f:: ~'i :: ~ f; S 2: ~ .~ ~.' 5 ~~ .'::':-;\~.::~f!]: . CJ~: ,or :r .~.'o; l~::t~' ..0::, ;j' ";.'~~~ c. '\ II S. ,~: j 0 S ~ ~ :; q

and ~emand made by Dome, McDaniel and the Board are summarized.
'." ()'j ·!):'...;-~i .. ;".\~'~£~nJ .. :~ .."" i)"jJr;:?~! ·j1;·Q"';·;Scr :~.. ;-l"T ,.~. s·::it~':':\ .", '1 "i'nl~t¥":' ~~~h 't ..... ~~c'~.~;.
in compa;~tive graphssho~n in"Figu;'es2 an'd·). ~'J;"l\'-ovf '~h~'··f·~>r·e-

.1. . . _ '.
, ~ ~ !:. ".~ \~ ;-;'::: ;'1 ..: .:.:; (j ''; ~::=.5 s -:! (? ' .. 1 :~d

I
I

casts assume no production from the oil sands. It will be noted
~ ;"'"1 ;f,l fJ),'1 ;:i i'3 :: :1;J .;~~},~~\ ); ~) ':'"::;,."J .~ .J :1 ..:.:'; .:c 1 ;', :: l' .~;':'.~~',:' to ;S . f., .;:r >S I

Ibeyond 1965.
:: ,:J.-,:rd.<7' :2 ;:. ..,. .', :; ':/ .~:..~:-~'~ " . '." ..- ..,

••' - .• • _ ~. -.I. ,. ~: i~ .-= .;' .' .r··:. ". " ~.,.,.~..... "

The Board's foreCaSts show that virgin res~rves will
~;~~r:~.'}:1 ~~:;"r': : ;>-: I-:. :7 ; :': ~.I~~~ ;: .~. :: ~.:~-...,,:: f~:;"~... 1. r ;.1 -'I'" ..... "' ;:1~ oj ::,'.:1 t:, ',: t:~.. Iapp~oxim~tesome 7.3 billion barrels by 1970, at which time the

t; ::.'} :;.~ -:;-~~M:.~ ~'I,~.. . : .'_ . ':~ ~.: : :.: -.;~~ . ~~'( ~,'~' - ,'i. ;1 I,.~ , .'. ':_....": ,;

remaining reserves ,Will total 4.1 billi ..on ?arrels, productive
">' .~. ~~: ;:':: ,.r ~'. ,.. :'1 .• .~ •.~. ::~ :;~: .. :) ',': "'~};~ I

cap~~ity 1,24q,OOO barrels per da~, and demand for crude oil will
.. ~. . .~ ~r _.: .... : ;" ':. L ;}

Ireach 700,000 barrels per day.
. , . ., .

Extension of the Board's estimates

to 1975, about ten y~ars after the proposed commencement date of

I
I
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oil, s'ai'd 'p'roduJct'ioh';, ~'w~s~~m·~~'~~bn,:,"th:e'::bak'i.'s tth1:t;'~'i~gl'ri'.r~;s?~~\'~s~:
p rci~~;cft'i~~I: 'c'apa:bi'ty" a~;d: d~:m.ind'· 'a:re" 'ex'p:ec:t~d::' t6 r fo'{i!b~l'tr~hdr :j :'." .

. simi l~'r th:'th\o~~'()f" tb.:~:p'~i'O;F" (ten' ;~'ka't'~:'\I~'~(a{\h:·i.~~n.~~he~~~r:~~= "i':

,// . . ( :. ~. r ... ".' .. ~~ .~. '. ~ ''-< l'1' ~~ r",:n, ..... '~ (.:.. _ ; .......'i'; .... /". ..\ ".... "''f _' .... ~ :>: ..~ _~_j. ;-, ..... ' r....•ja ~e't'v'e's '\~'e'r~ fbre'cas't '"by" the'!Boa ft:r't·a.k'1.n'g":a·C 'c ouii t" (}£',.r,-'~:'" 1.:-
his't,o~i,c~ int~~R~i~?i::?'g{1gi~glt~J.'··~·~tli~~·'~afT U,itIm~i~' ·~i~~~fi'l·i£;.~~\;,
.~ :-"":;1:""~""~"~ ');~).l .;':,~.~,,<."" ;-~I;!';"~'(i~(f"'li- 'o.r,., ,,~ ~~., I,; ,., ...>', ~ - .. ~,'

re coverab le" res ervei.s ) <; the" t rends~ in ~'wl1dca te1i:'i 111ng,1and .J;vaJib4 s~.
,', ," :'. rt~·.."~:.{r·~·J"'~RI~S~· '~~~.\"·;:1":\.t:h;;~,::. 'r!j;~~~ ~:~t1jj.(;:8-~~~~~)~~ .:to· c:J:8BdL ~'ii',1 ~·j.~~':!.!c";;
.. ; explo~ation and. development·· incentives .',......•.

, ".~nTh~:;J~r~E·~~ E'16fa.:~ t6Aa'~tFj~ ·:c;i~a~{ty:·~,¥·~'s~t~i~~Ff~gm~'fh'~s"';l~!: '~~:
a~t'i7J ip ~t ~tt"fa.t r~~fi~ d~~£~d.bii~)g£':::i~i'~~iri~:~g~1s~~ka'D £ ~~m'ap~'l:; iR~·

-1'".1 ,c~~~~o;~ ": t·~: :'" ''f''';~ }'l.t .~,~~.: t.':'f':' ~ ~~ ;:~ .. r7'" ....;,--..j'~, ...... ~I......., ot,. :;~! ..,.......I; 'J~. --"'c""~.~'t~.. ",~· ... ~'.. : I' • .;'~

. to fa tuf'Ei'''reseiJes: the ",liis tor ieal ~t re~d" in':'i:he' ra:H.~ of -capac i ty~"
"~' '~~/;' _" ",... :;": '<~':,.,.' ,," ,;t M ....r' ~ o{~ • ~~ \" ,:,~ ... : ""'!' :,. ..... ";.') ("c ~ .. ;-..:..;.:. "", ~. ~""f ~ >;.. r·p;.:' : ~ r-, ::.;... ,~r ~~''j ~, ~)

. to remai\1.irignres'Eir:.res.· -Ii simi Is>r me thod-wasrised"£o r" es t!ma t:l\1:g"
,' .. ,,";;, ...~~l '~~ ...l"4. ·~~~'·t ...~~_.·.:=·7;.. ~:~ ,~ ........·.r- ••;.:c ....OJ • .:-. .\ .... ;~ ••• '~~"'."~c·::"f\~'· ·t~~?.,. ;;."', :~.' .
the -'futu re ~'leiiel·~ ci f: the rre'con6mf c ,J allO'~ance ) "wi th ' ac coli;';'t ~lJe;:' ,,:,',').

'., " _ . ,-;. ~ .... ~ '.'. ' ... ; .. ,,; ... ,. ,. '>". r" /:' r~·~·l· " ~ ~ ,. '., • I ,., '.'wide r .wel'i ~'p'adi'rl'g~'~" ~,'.:y "!;:> ,~"... 1\ ',i:'O ,;':':' q ,) I.) :',: ,~.~'. (: ..£ ;;:..-~). ,~' '" ~: ".1:c ::-::: \',:1

pi€trf!it~ i5ciiib 0 i',cfeh~"';d e~in'd':,iJ?i'Af~~Jtci ' '~fud~':3it ;';JaJ~~~~s~ciJ 1,J ':;,
"', 'w, " - c. -., .
," .,',' i' i" .:- ~ r...· ....· l~ ..... r: ---,... . . 'i'" ~:'-.\ ~. ", . ". : ~,... ") .....,,~ . +0 '- ",,-"1')~:' t.' ~. r > ,"\ ...., ~;'I ,.~" -, .'

on, a' coa1;6'Siig:'8f:'a'ri'iid.fpat~d;~growth ii{Jtl1e' Cana.'dian· and -e'xpor't
'..--;

~hrl<its' i"<;:;A l~~;rf:~l/:d~';;: ~i'd'~:i'~'d(i" f~s :L'citi',[l:?g~:~.Pfy::i.r:e~~.-:;i~' ·:.~~i-:'.'..-,
, . .
, . :~'':~'''f'''':'','\ 7 ,', r)"· .. ''','' '·'·l"t"·" ., .• j ~""c~ ,.:. ;': 'i'-' : /.,- "(1' t~;· -", : l r .',' \ ,-"",' ( {',' ,-.';" ~,' ;.:: .....
pect'e'd "t'op r'oduc'e'" t'he de'fic,ien'cy' be'tw'eerCto taT' demand' 'for'< ,, . "

c~\i's:(f:fari'':;p'rr6:d\l ~'J;d(I;;il '~a'nd'rp'r6'd'ti~:t'i6~.ff:~g ~:£her '2a~adi~ri' pr6'~:inces.
.~! ~., \ -, ","' -, . "' '~f'l' '; '., ~~:. "~ '. '." , ~. '"!J ' .. '", ( ~~. ~. i "..4 < 'r-~'~ ';. ":,::":,,, ,i ~. '-

, In "th.'e, McD'a'niel' "5 6idy -t'wo "cas'es "are' "p're'sen'fed) 'r'ef'erred 'fo"

asCaae "All and Case itBIt• While present'irig :'t-he-McDadie£ ie'port.

.Mr. MCD'~n'ie i' s t:8.i:'e'ci'" i~' o'~ai . t~s't'inionythat, o£:th'~'tw'; cases;

"presente'd', h:e' judge'd Case 'B to best rep'resent his vi'ews.·J

McDan'i'el "c:on:clu'ded "thcnshou Id the market de'mard: 1eve 1 ci'ff in

accordance with his forecast Case B then '4itwo'u{d be possible
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I

t~:;:i.:'~~f~~}::tP.;-.~;}E8P?,,~.!7jr.?r';l!pe:s.:~f;":,~i~,~~t. g:r.~~'yi.t.y.:.~of\ ,fP~;m:~}:t,~
, ..
Tar S-a.n~s ~i,tJ:tou_t;: iR-.fr.~n8~l1g .. .on" ~the:. mar~.e t.s~., (0 r ,c~:mven,ti on<11..., .: .. ..:''; D~:. '.J,.f 1 ,,,, '•• i j 1"':: ~ -..I' .... l '-:} ." .... '~: ''1 4)o~c;,:) "'", ........ ~ :J. ; ( •• ' , .......~. ~)~ .... .1 '.' J...J .• ' ~ '... _. 1 •• ~-' ~

~ru~,~.;:pJ1" I>Fo;fi~ c_t,iPt! .~~ A l~~e..r~~,~.,:., D:o.m~,..P.e t!pl ep!TI ,;rrp,~te;~ J ~~~ >'.:;:
c : -=:t .. ,\.\~.~ .:If""" •.. l.~c> .IC~:~;~~'.":' ;:~ ...... f '_-:'- _ •• :~ _,~ .... :- ~ ..... \'~, ••" •• ;.. .. ,,~.) ... ~.

'the o~Ji':~~}t~x~~rf}r{rr;J;gGPEJ1~,~nr;.:{i:7~:~-;;;Jn,;.:·..~;?'5}jfli~r?~t:'r!h~~;}?:o:> ;~)'.~..,

I

I·
d'e tai 1s',w:(th<t'he ,re'sul t's ..,:6b t'a ilie:d ',i..... , The'~:Boil r'd'i s inc i ined to'" .. '
:~,\:",:.:.jrJ'd~ r.v·s 1Sl:1,.';::Ji!!:· ;;:~,' ~~,~~:..( ~,7""'7.,4:1~~,~?~'),::l.fJ "~~:,' ;:,lj j,.::n .J.;, i:;:>.L '",c<i2 J.~! '

gfve: li"ttleweightto the; McDaniel~£o"r"-ecast), for two reasons'o '
.'~"1Jo--=:I·~t:.i.~J U.D_ra- f;f:...t.J.J .. l:.':iV: .:r.~::;U.iJ.W .n-..I.. ~':J.-.cr~·.;. ..t,-·.iL! •• ' < .\:'.L-::I·.·:~~)~~!JJ ~;...t,~'; ... J,~"'" v-~;,t~j,

F i.~s't,-- the ba~ is 'of "£~re c'~~ ~ing~k~'t:~ ~;p~p-~~~:ti y«.cap'a,Ci;Y'~~~ lrL '
" , .', .. ' "", .. ',' ,:-,,<.~,.B.s.v~,-, •.:::,;.(J':-.".r)~:"~\'lU,.l_.~f:--.~ ')l~.">.",..-.~_,,,,o,_.~ •. ~,

reserves.is' arbitrary'::an6>the. twoap,pear:.inconsistent with one,
".,,:0.. ..t~i'lJ "~O.::-.:: ·b~.:i'l.u2!fJ-~~ ..r{·:1~.·:tJJq-r~":t",.A:.l .....:;:-~~DfP·~q· ..Joe:... "J(j.iJ:;-:~".tt~"" ,~tr!'·. ,.' '. '. ., , " , " - , . "'.. .

I

another ° ' .S econd ly:~ 'the'MeDanie f:tlles i~ ,that. a~pi pe ,,1in~, to. a ..~' ,
';~tJ.!·\...taqz mO:z:1 OfIQ .~'~OC:C .. gt':!.r~t:~Xt1 '10 flO.f.:::~·$.:..q~lO ·1~} ,"•.&.JE~; ~";:.:)·'''.,.Gq.t:;1.i.i1.G:.t" ._:"'.: ".~;' _', .". . .,,", . ~ '.'''' ,.;,.\,_'~. '.. : .. ' L, • • '''_~~:'.

maJ, o·! ~rei;no;~ '!l~ !"~~ t ~s~nno, t ~~~~JU~; f~;' ~IL~f t~..iaf ~' ~~~~~:i~?~:,,;
"!/ .... 1 :).l~'Q.m.J " --,-i:~' .I.J 01,."'" lj. "" ,:;:.l':"'"' .k ...· ,"t' ~ .. ;J J.,."J. .,1,. ~1---, _ ..... 'J .....:;t:: ..... ~. ~1p:.1 IJ:..",. \f ..:...) r.~.j-... 'Z ~.lJ j ""',.",~.1... " "-. .' .. . , . . .~. r--

il~p".'n,!i:':o£,",.oil. a.,n,d a,b.,~u."t,.50,0,,9'00,. b~rrels per dav of shut-in':>:':: .. ,I'". -... ,., r . ,'" .,' ~ <1 ' ,'" '"' • - r: - ~. '," ", ' -. ,,"',., 'l", r"' ,. - , ,- , - f;"l C -. .; ...~3J:.-..l;J.js~,"~_...r'V~, ~l.}~'" 1-J __ '.l ..I..\ :.c.-;>.'C ~"''''';._.'-...~ •• :. ~,-.:..."",:"", I ....l..<-.~ ~ r.. ..:.. ·......... • . ...J .• d'~':' ,Jj.."~)I.' ...-:'-_ ",~.,.: I

ca:p,a~i,t Y:t! o~,~; ~ot ..~e~m ~~~s 6,9ab J,e :.;'ig~~ ~c::c:m~ :!:ge:r.·7d:'~~',:~h~ "l.ig)~t ~.,.;.,·,.... '·.~....:,fJ..l~:L ~ntJ..;:J-"£.,..!"i.:Jff'.,:. l--':'~~')~J.5.h,l.~.J.t.:: ....... ~ .. 1~.;::~~.J~ ... ~ .:J~l"'; ..... ~' ..... ~;.~ .•,,~ ' ...; ... ~J~I",;.;. "'_h~

f·',(. ,,~

·1'".. ,

Io£'~~cen'~ :·~J:!:p~r.~e~c_~ ~~~.~~s~~ J;'I!; C~n.?~?;_ag~.: ~~~, il9.; t~9 ·'t.:'!:?,-;eSo,'" ' <. ". ,·;....,.) .. o.~s....;.~~ ·_:tor.: ..... t...!~.~ :.t ....~':. .. s... ..->t<-.',"';\\J ~_.:.~,~ •• ;;~ ....;:;,. ~... "~,,,\..~,"~_""r, .....\ ... l. L ..) ....t .....: ...~-..,) l.,.:."i .....~d

"·:DomePetr·oleum .Limited.opposed th:;'. applicaS~An,.9.rl 't~e, .. ",,~.c ...,:
'::, ... r;,... ~..L J. J ..J ~_~..t::,:,. ., _ <.;r Y. •• _.-'.1., •

grouhCd that the reis 'no' f orese~ab Ie n~_e.9i,:'·5~or, ~h~.d~\refJ,o..p'~e1!t.
",,, ~'"l ,; " '"' ., ~ -. , ' ,'r' "i" o"-r .... ' , ,. ~. ·u> ,-' ! ,. -c"'" . -.. .. _.. If .." 1,J I' ;:, , ~'.J-'1._ .."~~ ~.2-..:l.\t~ .l.,.l. ...J. _" .. , ... ",_...J.~ .• y.IO ...... :..J ...~ ..... _ ........ :.'J;.:-·~"·A ...... ;;:P ..,. .;.t .. r '" _ .... __1'-.]," ......

of !a··~rude.oil: source in the o,ilsands. "~\>,~on tended ,'that ~.
~~0~~~ Dfi~ .IJG(O£as~. 1Jl1~ J1~ c~~~~c'~~ ~~~J~~~i~'!~nb ':0 ~J;~.~q~]O~ ~ ::c I.

expe.~~~~c~rlh:~:J!"~~O~~ q~~~t,~~9J7;~2,£~a~ ~~1~tt}~E7;(j~)r~1:,·;~,~~ ,\re~~~~~~ ~·.t:;

and p rod~ ~,~n~!!~~j~; c ~;)) ,/;a~_ '2i~i~'J~~ir.:,~~:~,~.3~,:;~X 9j9~r:v7.:~)7:t9}~~1i.~srlf.:~'~::Ji~') . I
gro;~,h~~~"~~~)~,.<;5 51~S~.•~.,~~",.,~:nq:}.I ;,.~.~;~~de."~':lr~:b.~:d::,a~.,.1~c:ot~s.~.orv:"t~i~,~."

an~ ...:l::::.e:.~1~~..t:~,~,tr" :.-,r«:;..s p.ec ~,iy~.1.X',. ","
~ " • '" ,.: _.. l • -'.~ .....' c.... J ,..• _•. '., '. '-'. _~ _c ~,~ ,

I
"'t'

. I ~:; I' ,~ ~.:.. Iwi th respe c t to remain ing .,r.ecove:rab Ie, reserve s., Dorne',s. ';
,~.:' :: .~;~\ '\:',;1 c: J 1 ,: . : ':..'~ ~ ~. -:--' -,.' '. ' .,,' ... '.' ~., "'. ... " . j.', • , ..

Case II suggests a gr.owth .well above that .of the Board (5.0
,'J ~r ~., ' I

billion ~arrels i~ 1~70 versus 4,1 billion b~rrels) while its.
'.. ': ,,"

case
c
, IC,losely a;p,P.r-0ximates the Board I s by 1970~ .. the f,inal ,year. I

I
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of the. Dome forecast., The Dome forecast of productive capacity,

Case II,lies,wel1 above the Board's, while its Case I is well

below. Dome'submitt~~· only on~ _forecast,of~arket demand. It

'shows' a rapid .g~owth: , f'rom .1967 -to: 1976, reachin,g, 870, 000 barrels
, l", '" , •

per ;,day ~s c~nipareif wi·th the Board's 700,000: for" the same year.

. The Board: consid'ers the"d~~and.est~mate in ~he D,ome submiasion

;:~.~9.;be:ove~iy.,.op timi~tf~", wh~-h<'View~~"~-'in.·th~~1igh t: ',of '~hepre ~'erit

I~P~ ~t ~o li~YO f~he'U';it ~~,~ ~at~~,.~d t~'" pro. i> e~t • f~ r future
" ,,'.

o·iidev.e lC??ment.in 'B rit isii.Coi umbi a ',the' Nor thwes t Te rri t'o.r ie s,
. • -.,'. ".' . ",:<" .. ' • . ':;. . • •

. .. -c. "

. and theYukori..
-' . '. '

'" . '. .~'; I.;

Can adian'~nd: Dom'e,', ~t' appears to the B~a'rd ,that i ~s 'Own in-

depend'en:t're's~rve (,.::1d· marketforeCB,st'S ?rovide a r,easonable
••• ~ ~ ' .' I

comprcimi se in mos t ; r.esp:ac ts of 'the di verg.~n t 'vie~s of the

. , .

~o6d ~e~son to, alter .its own forec~8t and has adopted it for

the',pu~pose 'of.this r~port.
.... "..

A c"6mpari son be tween the Board's pre sen t an.d its previous

~~~issment of the impa~t of the proposedGr~at Cana~ian pro.
,,-

~uction onthe~a~ket for conventional crtideoir is given,in

Tab Ie 3'~,
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.. <.l ~ • - . 'ESTIMATED EFFECi DF' THE GREAI'CANADIAN OIL SANDS LIMITED PROPOSAL

. , J :: :.:-.::~~)'o·,i r~\..- :.~t.':. ::1' .n·f.- :1·:'.~·:;.f: ~1~~•.. : " ~'~:! i'!'
ON THE TOT~ AND PRORArABLE,MA~KET FOR CONVENTIONftLLY

:~f<: ",' :L!."i ::. :: 0:.' PRobuce; ALBERTA:CRUDE:01 t:; '::'::- ~ ;' ;,:) .: .. ;:< :;~..-1'J:: ~

'I ·sJj.~h·~.1YJg!.~~t,~f ~t!ta~:~::PC~:.Y:i:~u..~;ly~.r~0i.-r"eL~'~'~t'~l/?:epa,~,s:~:~,tc ~f;;.~I.p:>WL'!)
.;;;';\~.~.~·medthat' t.he .entire .e.f;:fe::Clt.,~~}l}",B;~.!\?(::n.~:1·?~Yi\.~l.bi>e,:li:a)c·:: cP.?-~
,,~the~·o.the r"hand" the".e:ffe c:tc on~,the,. p,r,or,a,t,ab1e.share .,ofr t,he" marke t.......... ,' -J~~'~' - - \,' , ~ \. l.. ·..:.· :;;.., '"'~, 'f•••• ~ L~.;'~ .,. t ;',1I,,, :I.~, .,' ••. _ ..- _

•••• ~'.}·';i~S.i:~~ig!1~r~~.'!l!1t.J;y }.p.s.~i~::lOJ>:', £I:!, ::.; aIJ ,i}2'i~.f \: C: .2 "! ~,;S'{ L.' :;c; "f::, ,~:: i.fi~:::'
t·, ,,';';,.,': '.'

',', i};~:;:,0'q i;;J-.fl. .•,~.~.di·~Jo.r;·:Eg::.:;.~~e£(~?ir~,:-:,t2~ef,~,'f:.ci-.t.;;:()J\ .cpn~~'~~F"iq.~~a1.(F::~~:d:el'{l~~),.
". ,.~ : _.... I ~ " • .• • • • • • . c." I

...prog~.c_t iP.~j,:·~!t.e,:-~_o~~.rd"~co,n~i,9:~:..r;.?:.:. t)~~:~",;:,th..~}:_e.~~}~.i~F~e'l'~"se.ip~;;,;.~:

···..'·cr;:i..te.F:i.~2~]1i,~~,,~,~d~..in,:~~s s,e.?~.in.g),-,th.~)t~;n,pa,c,t,~.~~,!,?:~\l.:..s:~L~~,:p:t;~>~}l;.f~tion

on;,'·the .. conve'l'ltiontlL. crude. oil. producing:.industry. of. ,the Prov.ince •
.. "~. ":,'~ .• n.'~ , ..... _ .- .... ~ - ~.' ~.' ~:,' ':-:"'.' -. '•. _" 'l~' ....... .. ~~~\ V":~'.· ,:.;:. :., J.... ;:, '.:., .--' (! \: jI

..·r.·These" .are .t.he .ra t io. of .. ac tua.l·.p r.odu c t ip.n ..,to .. produc,t,iye:. ,.capac i ty,.- .c '. ~,~. .~. ...., '." J- , ... , ~." ",.,..... ..... I _~ ._ " ".' • ..' ~ ~... .... . ~.) p". • <. ,~ _, A' ~:!..:...,."";.I ,";,tJ1,e'life:',index :(representing.the number. ,of.,s.ear:s.;.cu:t:,r.en.t "r,e,s_~rves
~. ~'" '". ,"'- ~ ,..... , -" , • , •• ~ .~ ,." .. ' .~ I .'. ."" - •• ~ ~ _... ~, •• , _ .. ".1._ ". I ._' _. ~. '''= ,.

:,:.;.factor .... The alloca.tion factor is. the frac.t,ion .of. the exceSs of

,p~Jductiva capacity over the ec~nomlc allowance which;~ we~l or

I
pool· is. permitted to produce in addition to its economic allowance.

I
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I
Li~et~e ~ther two criteria i~~~.~one measure of incentive for I. ...li\:·:;:~J(!Sq ")":;"i ~:t'. u; ~v~".j:.~~ ~, "~;.~ ".- .."~1 .~, ,::~-
fiture-oil exploration and development.
. , . ;I)~~'.;·'.~:;.:~(~:·L· ':: ..... ~:<~';_.:.:'".1,.~,.:.

n, .. , "". _ -1 ".~ • ",

.. ':- '_: J'

I": .
. The his tori cal.' trends:'.£.or,':these, ,three cri ter ia, and the
. ........-_ .........--.. ......."'.~-, ...._- .. ,-.=...:....:....:..~..;..::::.~~;~~•• :...:....;__ ..-•••:,:~;Jq~....~~:.._,::,.";;;".;~~~~,_>- ...... , •• -_.~-_ •• ~"-._-<._.,.o ... ...-.,~~~_"'._ .

. ,; ....., Board{)~(i0f;9ir:;,~:~),~t s .0£: them .derived frOni .. i.~,s,,~f?:r,e:~\a s t s of prcl-·.~.' ' . .' . .,' ",.. - . '. . . .. . . . I,:.J :"'i.~'..djic~~:iieJc'ap'a'ci:ty,an'd::marke t d_~,1!!~,g'~~'':''.~~"!,~;(ipresen'ted in" P,igu r£l 4.
',.J~nMiD....4 .. ::.\'Oi·. ,r;';1'i;;y" 7:0',";..,:-; ;'..... 2.1'::,":-;':'>:"'; ,".;;::: :'.i:",!': ';;';'.',,:; .'
t~.;~;~r~.'. ;";';"1''',';.; ':'.;',i""," ,~'",_,~:: \"'.;.!:" ;'""'~.,'" ''''1;;:,<" . '; .. ;. •.: ',,':, .: ""

'--'-:--'.-.A-l-s:o-s h'own-~-i-s-:-'the-:-:-erf e·c·t"::-on-e'a ch''''o£,·:-th e '''''curv es' ..Shou Id:,;,'-3l-..,-S ()O.
',2.'\; .. 0.2 .C'(:'::',DS;· ·jC::\~?:; ;.;;,~, ~J:: .: / :Xi ": 0'JG,,:.:c t :.::.

~ ,ba:r~els .per, ....day of,,, sy:nthet:i~' crude oil be pl,ac'e.d on .. ~'h,e maJ~:!tet.":::~:~.:·.,,::-.:r., _~'~:~.'~:\.", ..l:~:j,~.;.,~::./'~;~:'_:' .."'~~ ,';", '" l)i.I, ..,"'~ .1;\.ivt\J;:;'., :"'~~::!;"

": 1I,.• ~comC1eIicing'9i"i1,~i1'96:6:;;e~It S:±S· to b-e~'no ted,,' tha t'i'ntG,t'he .,ab,sence:ro f

·.";;~ilJ~~~~rig'd~;Jti~~;:°'th~";~atio of production to .pr~du.~tive ·
· . '. C,:. '~j."l' . '. , , •2.,)'. ',;:','S 0 ;",',!·'C:;JGt~'t.~· r;'i'U .... ~':I

. capacity isexpec ted .·to ·increaa e/ .slowly, from it ap re sent level
,". . " . . " . ';, '. '. ,'. '. . . :, .

of. 'ab~ut· 48per.c¢nt to.50 per c~',.:lt 'Yii'i"!i'~'~l;l~~gd""\i~~<~~'~'f:f'~~Jt:a';f';"':":'_c'"
~:-\·.~;ijf~j,....~~I:r7::lr~r;~\'U }~J i,~"~ .'\:.}.jr: ....,...: '<:](I:~ ~.~:,.;:~':",

,_,~lt"iricreasi'ng.'rate~ reaching· some 69 per cent by,1975.;....} .. .

',:lejil-e~c~~o:i .3i:/5·b;~:nb~rr'r'e:lsc;rp~r-:'i:1aY-.:,ot:;'syn'the"ti.Jcj cJ:'lia:e~:-o:H~!pr().;,J<~'

du""d'-t:ioC~to:~i-'t,"ki:st"r<a'Fioo 'W'Q'1:{iCi:O be"'~'t~o-"d~;c'Fe\as'e::'i t 'to; sb'ou t',: 4-7i1i?er;j
·d~rit. 'i~{;:19'6~61"lln1~j'6t6~-p':ert~c'~n'tI 'i~·i>9i5:~·'·.',8 -; ~' : ;:', '. " '~::., :' :;:' ~ ~_,:':u ' 2:,

:·;J,i::,'.':" ...r'/
__ ::L:.:. __ I
I

.t ' ~,. , I
I
I

, . .
~ .. ':J '". • ~. •

j ~";;'.7 J'.:: Tlie:: .1'i~:fe:::":"fi{d'e~t,:cc'M:'ie"Il't:iy'"Csoo"e:' 2'2" 'y"k'a:r s:~!:·1si'!exp e'c b~d':t'o:: ]• . • " I~, • I
" '.' . ,. '. ,. '" ,

· 'fall' to abou t 19. year a by 1966 and the rea'ft'e:r'to:~ 'd'e'c Iin'e:>q;:iite.. ', .,., .. " ." '. ", " ...., '.

I
I'. - ,

'. ." !. • r • ~. • ',', ". •

t:Ji'ri-d:;[x':'fo'efc~onv'i{n t:"~'-on~:tlLic'r'ud'e{':bfY~-f'Fc)iti':;'t'he(' '19~1)rea:r-s£ :£igu re:in: .-

. ,·:"1'J.!9'·66: Z"t ~)':2'1 :'yka'r's: "an'c:r!:;t he" ':1::2-i-y'e-a<r5:: :£ig'u'r'e": 1n' 'i'9 7:5; 't'o ''!'3) ye'a r s' ~.~· , .,. '. . I· . . . ~
"'1 ..r' ~, <, ,,, c' -.' ..... I· ! ~ ", '.,C '.', • .. __ •• i ., ~ ,: , "" :'.',. ',' ',.. .., . .' . .. ' ...

'." .~-""'~R'efe'rr in-g- :toj the "t'rend' 'iir' 'the- 'a 1'10 ca t fon"fac t'b r ,..''the:B o'ard

I'. '. ',~,'",;:,~', ;',"--f', ,"", "." ;" -, :. ~ ', '" .,'~. "": ,c ", ,.•••. ~ ,_ . ; , :" .'

. ':'a"n'·t·i"cJ.'pa'te's· thl:s'"f'act"or':wil'l"' rema~n"nea'r~ J.ts"1962"·-1'evel of 0.• 20

· 'tih'i:if:' ':'a'bio'l.tt·l•19'6'6' 'andt'ha {'i:t wi'II': "i:ncre'a se'ci'uit e ra.'pTdlythe're-..' . . . I"(ait"ei'r';': :re:'~(c'hi\{g fa' ,:re'vet' 0'£' ·so"m'eO. 46' b j. 197'5. : The 'e'ff e c't of. the

~~d~bsrid~ilsan~piodiction wtiuldbe todecreas~ 'the f~ct~r in I
~i966 t~ kbout 0.18 and to' decrease the factor'in 1975 to' about

0.41.

I
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The Board believes i~t''':'WO-u-1=d~''n'ot:':'':'bein the public

'I, , some

,j

I

I

',I
,"I'

.....!J .-- ., n- ,r ,! (.'" • ,e. ',I"",""'i ..... ~ .;; _ r. ..., ~.\__ n ,.. ~..., -.. _w .,

desirable before 19i,)~-an'd ,..p'ernap ....s 'lfo C ·t~'t-e-r( tka:·n~'~'r970. The
" • '.' _. • f n"' ~ '" '-I '" '" ,,' ',~ ,', • _, ~ " ~, '1' ,~. ( ....: ~ff - th G b..n!$C "..j :)d1.-.l" ~" ~""~'" '. Ie~. f, "t'h:J ....~1·..,I."f\ .. 4J. d.

J
Ie ect ox ,.' e, .rea",ana",~an"pr,op?sa "one ~. e ~n ex,".' '.- .

p~rt i~u~~ri~ aJ' t e; 'f97U,"Ii'R"tc" 9ill..,;d'.f'l i)~'b"N'"d'i"r"'e'd'tion. In' .' , ... .' " , ' .

....\
'~'..

, . i" . -, J' '1 r 'i ' '): addition:>, the 'B'Jia"'i?cind~€~:Jnle ;;'dh.!iix(rl£.0-t1-tat->t~lli?nri:?act\:JOf the' .• " ,.' '.', . . ..<,". ~,:- .,A :',.. ' ',;,",'" I- ~ I- of ;'00 ~ ,,:j. ,G· ., C' d::l
oUt

•.• "~~;.io.,,, ,,,,,.jj t,3L- '; :J_;"1_~'''''''_ "'-~~) ~ :}l-m'oaOt~'<") (I"'--},'~,:;_.F~.<3:t.,: ~Il,a. ~.an:"prop OSa".L. on . ,U,e,,narr..e _ "'::or ,can ven :l:0na ."I;y p ro-
,:'d' .': d' :A· 1"" " 'tV 1: 1 s,~ nj/j Jl :!l·'lt1';f~<~;r0 i. :';.9 "'It·1.

1
'.i!f!.T· ,;:. ri.J \1 of' :;:) f.'; em,!: ') .

'. uce, ~er a,. crllue 01. ~ on tr:.e·.a . ocat~on actor, an\d'J'
on

the

- o. . : .,nc, "le·!.:':!:,; &5~u.b{)'tc''. rat~o of actualproduct~on toP=oducl:l:vecapacl.ty, sufficient
,I

:1

I;L:.,.·: .
:,:,' ~:.~..

....--·- .......0 .....·-..,. ...'T .... j.., 'Ir·IJ·f ....; ...:I'-I'7'\!;-;. ..,J~<f'"' ... ·t·M .l"'\.r<"l --I""-a~,. ...r .. +-;'T'"rt-r I 'Ith 1_':,: ,,.. -J.:Jr., d'J·:,~' l'~F' :t:~_vn.::("Ii.:c..: •.) ··~l.IJf i}J ~..J.J." .... J rJ d")'.t iJ t"--.i:'e"" con-of e propose prouUC l.on Oi.,.cp ... " ,ro.o..P\n s.;:~n):;s",)~\n a
'-'-:':"" ' ......=.cV'"l'.d;,'.I,,:U,.:.. __ ~_, H.'.~.

ven'tiona-'i c~ude oii prodl:cingiLdl:strv is within the range
., :\'. '''' ::1'0:;: :~l," :'r"I!;;.~.r,.lqq.c i!·~·;J',:Xo. -!. .•::~8C.SQ:l-=i, Jlr':'<8D:rq ~'n: l'

which'wo'uld be in th.e "publi·c'i~t'e.r~st ..
;" i:: f:; .t j J:; :r ~.ric g n .t.'1 -i. 1.~<!'0 (t f, . ;; 1"1 .r .J. it·~ !;J. ~!~g , i~n ..: rJ L f) :t (; ',<,' i.! '3) ; j P ~l ,;

I,

I !":; . J :"";_ .' ::'; ~.: ~. -: ";1

I
." ~':1~..-'

l: ;
: ~.. -. .

I
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: IV. F.,IND INGS . I
", ~:,.' '.,i,'.Th~ IB~ar.d,a,ndc"i1;,s~t.af~ fh,ave. r~,yi.E;wed".the ,p.re,V:iotlsand

J :J ~ ::3.~ .......:._',. :_ '...... ", .~.~ ,;J'" " •. ' _: • <' "". '.,:- ... ~ ~., ,/.,.,,' •• '~~, -.0" ~ .1 ,_.J,):~ ..!. I
, ... .::.. ~ 1,"

.~

.: "

'.'.:;~~" .:.<.~)
. ~..i 1;> ,,;.,~ ~1i-.:

",.,_:~,'.'"...;:~arJ~,..~n.:R~,e:.sent:~~.n,~,~~~e--"..0"i.L,8~nd.~.~1 ' . •",','", .~ ~ ....U\ "" _ ·..1...., •.1_.. '~ .........1.: I.. .J .........• ~:::.:~:·.'~.-."l. ~:'.:<.~', t.,I.' " ;·.~,t·:·~:·;.: :-:1~~1.~:~·,...::;.:::·:-.;b

"'. '. (.bJ~' ,disP,o,S i,tj..o ~."O ~ .,ws,.s t~e._~.:r,o,~[uc_t_~,.a~d ...' '''. .',
, :~':i,(',":~~:b:S':~~'t~~}i~:;l':;~:{~':ci~~:~~:;'>~'~~{[Ct~{~~;-';'-'-:. ,·r., ". ) C :J:J 9 'L.:~'8

'" H::' irG-r.,. ....~ l. f L.,P ·':t I.Q~'" ;Cl ~ ·"0 . ~.l: '1 f' .n,)P, L~ 1"' ••..• r··,l' ·-r :;>J ::c F..': ~=..~:~~~~:~[·U·Jj'j:r S.q·

.' );~i '~:~c)..1~:~~~~:~~~~~~~:~,e.;;~~~~l:~,~t~;~:~~~t~:~·':'_~:~·~:~'~;~)~l~'.?~: ., no~ ~j i bb~

I

I
I
I
I
I
I···.which.~ubject' to 'l~rtain conditions related to' the dis-

, . I

c~rding of intermediate grade oil ,sands~ would result in a

~~tiBfac~orycons~rvation and recovery' of the crude hydro-

:carb6n present in,the oil sands. I
,'<b),' .,WITH RESPECT TO THE. DISPOSITION OF WASTE

PRODUCTS' AND, An.,}{H~~HE,RIC' AND WATER POLL,UTION

The applicantrs scheme for the disposal of the liquid
. "

wastes and its amended scheme for the disposal of the ..solid

.wastes of the process appear satisfactory, subject in the I
I
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,,;/iat:~6'e~:::ciai~~eLt'(rO'iippr"c)'p:il,:a.tep:r"ecau,t'i'oris' '1j'ef'n"s' t''Q'«e'ti';to'{'!in su r e".:.:

.......

, ~"',l,:,'(W'i~thil're s'pe"ct"!:,t:o::l,th-~e'eH'sp::o"s:it~foti''of,\ ~s'epa ra'taJ. sul~phu:r" " :..'3

ic"om\':o\i'ti'ds,/i.:'tli:e"::,..'"new' ~p"roI)(fs'a1'3;"'0 fi ::th-e Ja-pp'l'-ican't~ 'fo'r ~,th e, :re'~~ .~:J l

, c"'ov'eh.;y, l:o~f=e-r,e~nienYaIil's\ir'p h'u:'r':lfr"cfm-::the. hydro's en~>su,l ph i'd e',:..q0"; '7
". tg-e~ri'e';r.·a~'Ii'd, 'Jfrt' [thee' r'e"f :rn':'!-n"g.'Jo'p" e"rart:i~difite:nd~ it's" 0''%'.1 g,i'na'lr !p:la n~()::'

. . .. '".., .
S:~f;or::tt;h~e!"efiSsdh"a~grel-1o~ f;6'th~er)()su'irp'hur!(b~ea<i;i:~i ;g~Self) :~at)th ed:gh t( rl
' ". ••• c. •

. "-{:J I;;.,=0"1('&);" ci ~WITH::RE'SP E'C,!, :i.Tq;J·r\HEl TE'CHN:ICAL~ F,Ei~SI:BII;:I,TY ,~.r ~::'X !Hr~~N
"," , , , ,,' ' , 'OF THE PROPOSED.,PROCESS " , '
ibu~O~l'Bdj~~R~~j~O Bpl.v 8d~n6 ~\l ~o SjS~ ,Jdj3S ~d lIl~

,'C~rt.in·~~angea,~nv61vingequipm~nt modifications and,
~uls~~~j ~c' ~l\I_~o'~~Sl 9~3 ,js'Dbrlj :0~~3~ ~~alq~i2 JS ,110
~dditions hJveb~eri~ade 'in~h~ applica~t'Bprd0.sa.' In

'r:1: i:1.::'.!~I;}iJ':', 's'J:..r!'T' .jn.u::r1:'£Gc:t sri:: '\0':'1 :):i':::;':.."~-~i, ;' 5' ,':'."I,J'I'~~'"r:~~',;:,r": :,,_,

, ~he:Board ; sop inio'nthes"e" have r'~sul ted in an -'i-~'~';o~~"e~~;t <-,',.'

, ' " ,'<, ,-' > 1.5 n 0 q 6-::. q !' 1"1. .:t. J:7 c: ::: ~ :'1r:: 0 .::J r.r:: :: ,".';:' 'y 6 ..~ :1': ,0, <} ~, t; "';:;:::"i) ::;
int~e ~i6~ess.,On th~ other ~and. the Board still ~Bnnof~ .. \ '", ... I- ........ • ~ \ ~ ", ..... -i-". _ .. :... * ........ ~ _ ..- • • _ .....•I~,J9~Qf ,.~SJ~~ 9QQ~ ow, B~Oj~&~ ~e.~0~S =2~0' ~~~~~~2:~O
consider the pro~ess a~ full~ pr~ven in B te~hnical i~nse.
LlO,{u~J:b~,n:?;.J j;':lJ3, "-:,";,l,;q::tcnIl:J t!u2 lUJ.:.-,; ;;-;;:':-.'n6i"::t,y~",,;:,.":, !; "'':1:

In'pa~tic~iar ~he '~oar~ b~lieves that probl~~s ~emain to
' :J."~ ,1 :'::Ii :;-;':C '{ 8, .1;, cd:: ."..'!:S ;; i,' I'::;'; ::·G :::i :'I~::r; ';) Of H q ~Hi:. ":.(! r b ~;':' J:.7; .!: J. ;;,~ ~ ."L:;(f i:1 ::: ~
'b.e solved "'in co'nnection wi,th .th'e removal of "fines" from'

" ....

..' the. s epara tion<pr.oces swat er, the dehydr'a t ion of 'the: oil
,,'" " ,'{j f j?,~.{ .:~'-::r '~t6': , 17 : ~)-;r,: ,,~J: ;;;;:c r .t;';. " ~ rf j 3:::;- 9;;:J ,r; ;) ;!.;j ..:.r::;;; _::~,:..:,
froth,~nd th~ ~ntegrat~on of ~he v~rious steps of the
:':O;~;"H';)' 'i::.fJ;),::; s>n,:r ,:JiU::::l:.,Sq,c 9:J) ,\t.: ,':"-:'", i:;:;~>,; '::',r~1 ',:-::' b:'I;"L':~;:::-,

operation. The Board,ho'?ever. 'continues in its view that
':'lk")fr;)~',! 'o!'L~ le, J.~5·;Tl.~;:;::,<.1';"::'::-. ,,;I:Jn.l:,:;j.l,~r;.~ f.-,,"I:: ,";:';,:": ;'1':)'.\';;:;;:. '(lI~1
~ process shoul~ not have ~o be completely proven and final
J .:;(.1 I:: ,H"{ s ri':1 ,~ ,,-; 8 1 ,l' ~"d '. h"::~, () :I ,J!';:r , :1 ~J~, L ":' '.' ~ :?,~ .::' :':, "~':':.:,:: c:.t u, 'oJ ]:

engineering desi gns comp 1ete.d b afore an appl i cant c oul d be
0:lj :J:J :t.;; ;)~'~~;,~qt'1~;:) ;;,," ~:"".;] \: ~,~ {1,::; \' ::';" ~":.i.: " ~1 ,,'.1:1';,,' '::r;.1:".\::,.:,\

~iven appro~alunder Part VIA of The Oil and Gas Conservation
. ~ ~~ ,,;': d ;:" ;r ',,";: '" 2" ::, (. ), , ,'c :. '. ~,' '.: ;; ',. ~' .-~ ':':; ~',; ,-,:,: ~ ;; ;,;:, ~: ,:~ ,'7 :', :'; ,: ; (; ~; ",

Act. ' The Board considers the revised process as proposed by
::;I;;~;"U:;~ ::c:'~?~c:),i ;;.:'~: ";:"/~ (';~<'~-':~":'~ ,:';.:";:" ",",",::, '. '::'.',," ";".':':':;'-'"
Great Canadian to be sufficiently developed that process~.. ~ """:(..:~ ~~:r : ': ::. . ~ .' _. :. . .

technicalities should not further stand in the way of Board
" ,,:.: '_ J.,.: .~~.:r";

; =.

or Government approval to proceed.
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.. ,~,'i)J~~~.;Thef-ioa.r,d,-h.~s~"t'.el1ss.es_s,eq.~:b.~ :~A9.n.omi,c;:L~eaa.ib,i_li:ty~C':~-, i, ~.

WITH RESPECT TO THE ECONOMIC FEASIBILITY'
",,::-,,,-,'.0';< '."0 .• '.: .OF THE PROPOSAL'.~ ;>, ~.

Cd)

'.p~o:p os~li·/a:p'dI!duej:;;.la;r.g.el Y,c't.~ :,mo,d,ifJ:..c:.a,tions: ,P't:'~P ,os,e,d::,t.o \o;v,e_~~:.,
.' .( .'

.c~~e:; .;~.e_rlt-ai~10;fJ .'th.e: t.e.c.hnica,l-:: -..de,"$:i~:i~.e.n.c,i~~8,:~,~tx:!11.~r:ltu.gg~ ~;1;..~,d

'b:i.!,t,1;:~'~;~~ci.a·~dl~"~~~n!~:d_~;i..t.:{o~:~~;.a;~,d,\~q.I1l~.~h_~t;i.cr e,~~~~~~,~~:~.~:~·~~ASI, ,~;r e
,.-' • _' , 'i • • " • \ ~ . • -'. ~ •

,.
:;i
I
I:
I

~.~e .p;oc es s - Olgain; on'~h~ '-~~.su~p~t~!?~;.,t~h~~_i"t: '.i~ B; .;.te.~h.~i.c~ l_~y

£ ~a·s:ibi·,e;~.:",,The; :ap.p.l"ican t·,:i:,t:s~l·£:·,cha_s :.i~,di,C.at.e,d,·",a.!_s_u~.B.t,a,ntia1

.'i,~'~-r~a:s~;~:i~ ~t.oAtal::,C·ap~i:t;I,C~qst.:.~as,: [c.o.mpa:;ed; :w.it~: 'ct~e, f~o.r,~g';l1Al
.,' ,".. ."_. I

. .
iiic'reaaea inoperati'ng coat~. in ~the li.g!t,~i:.:~,(~'r~h.~J1.l!in..~,,~.;.~~.d

, ._ ~ • • • I :

·."t"0"

',. 'Mine;ra't a::~:Ac,ti,:Cl;9.62il'i t.hejiB.~_~t:~d~.~!!:l:i~.;'"iell,:,:,:~p.lt~!Jit~_~'·:lc.rOWI!.)royal ty
,..;~ ,\.' -' ,'., ••,j", •••••• .' • • • '. 'oc::~}Z21=Jt:~';::=-· &3?r~cntrG -:1JJ.7 ~~'I"'"'. • ..... ,"

. "w111:be'at: the·r'ate:.·ofi;l"l~ .·'o~· the" v"a(u"e"'ol the. synthetic crude
, >'...,' '.,.' .' "','."~'b'~.:a:,"2'1"1"0.~~.:i 4:' :t.i !h.?~~,j [J *~~~:l~P; . a ~~'":i "]'.t 0 v"n -i: ~ :/a: 'it $ r!':) r: .r .b::; :f .~:i
:·": ..·..·o·il::at,the~plant: rathe:, ,tb.an,-at the rate of 10.O'on the value
'''~' ··~.::~·::~I.·.. /t'~2'!f":;C"1<;' a 1.ir~·::.·_".l~.:1.t.qi.:'".;~·ri~ rrl ':~$;:"'; :J;:,~.(:c·1 :J~>'~~f~ i~~~",:' :~~;~t'G
"'.; '~£ ..(tlhe b.itumen as a~"'8ulll.e-dby"·the··aplJlicant:~ '. 'rh~s results in;' , .-'. ,Ja $..'1~:;"7?:t q-m 1 It L' :1 ~ b ~ j.1 ...: 2". :) "! .9.:' .'~ t:· ~~2 I) :f ':; r:. G .1 ;1l.71 t: a' h;r :.~:. "~ s6 j

. a:.decrease in the netincotte from the proposal.
'. '., .' , . . .
·.:t.OJIf1P..:J I-~;.~.~ b'"r~!~>a ~\r{:~ 1l:>L:~!;:d --::sj:j,:;. ~)riJ :;( .. ~-~t?~.;:')):';#'f.q ~1~J c}
.' . ~ff~et~ing.these adverse factors to some extent, however,

".c 1.'. ·::·.~.:·~'a)1.:i~·1.i~;:.}:(n~s·..1· '.~' ·tJj:'·· ;:'l:.,,~·~':-:-f~'::,: .~D; ~',,: 2,~··..J·:_~G~~·! :3[;:; ~1~:.b.l,2.r:/.J'~
.. ,a~~ ·a·new arrangement with Sun. Oil Company and Canadian Oil
···~,··::·.·····,,··,,"·~.c~j~~:£'s~~~~:·cri~~:)·.r'?~,~q jG>.~7 ~~~J,:/·:.,,..~·.~::d t;·~t.:J,:i~~~,:f..1 '.~·2f!')~)"l=-;:::,,-"1 t~.T·
.... ,:.Companies .Limited . f'or .the purchase of an up graded' synthe'tic

,j:.;.'.-:~/;.;i'1,~~j].~~l.(~.~~~·i:.~.~_r·.i·~~·.j:;.D"):(~:c:.~2.~.~' ,'5r;:1 ~:::~j:":.~'!/:~,:~,:;~':3;1nG.:J tt..!' b~'I,:1::;~j" 3·,:
:}C:rude'oil'~::and •s: general -improvement in' crude oil prices.
" < <:" ';~ ','/'J'.tJ~;,·".~·rf;~i,,':t'~), .r:rc/ ~ 'J ~:,~;~~f:~~{H 3· ~ 2',':1":" 'f.' -: (: :r :-~~':; , :-:~?r S ~):.) ..; q no j: :.~;.~; 3~, ':"; ::.:: .':- d ~

." '. Largely because of the dif£erencein Cro.wn royafty

I':..;

,.,;. c, ·,.:sd.:1'-'·,::i:6. -B.qr':"Ji: .2;j::J.~ .. '!~~~"~~;~:::f:~' ::t(~ .~~'':;j~:.~1~:.::J:!fJl s;i:: ~~~';f!.;.:: ;.<:f~)::'~l
assumed by·the Board and·by the applicant, the ·Board cannot
,.: :J ;"?.t£ ~. ;~ '21 i -.,,:~j J. ;~. J. ,~~~ .01~'J ~.;; ',: ,~\ ~~~~,j ". :; :,Ju r; L .~-, r:.~' .~i'; "... ('r I', " ...... ".. --~C ,(I

£~11y,. agr.ee with the 'appl icant" s as se~sme~t of"" th~: e~or;o~ic
,!.tl.::11. r}n'~~·'~7f..l'!}~':'~<;·<·;"~,7.:;r~;·::,·-:.~,:~ ::,-,d ::.::: .~)v:~:~ ~:.~;:: b1:.J;~;i~r~ i~::~'.!:.:'.·j(-; :~I
feasibility of, the project. The Board believes ..the payout
:)d bJ1;O::'" j1~.S ..)? .~;.~:.:~~,.:1}", :>~~'~:._:';.,:i :':'D ~-,.' : \",.J'"--': ':l:;:.ir~~Lb :::!1~::~;;.:;j~,.';~:~{

.,period will be between 7 and 8· yeo~t"8 as' compared ~t.i!th the
J'J c .t J '~:;V "1;.::'1 h n 0 ~; .:~~,.1 "L~;.~;~ .!.: {) '-,:::~ ';1,: ,.~__ '; "': :~,.~ .... ';; ~:: J < ,- '. < • .r' , j

. applicant' 8 est ima te of 5 or 6 years. (Sal e ~i' coke "'or
I·

, ,:"

.~;;:- .

:~''':,:" .".;":~' ", :--. '. "'. ~ ~·-;..I

period, however, considered along with the life of the pro-
L'" :....~,,; ; c.; '.: ,.. •. :: • ' "

ject.~rid:the-kevenugs b~yond~the .p~yout ~~ti9d may l~ave

I
I
I
I

.,'.it ;[.' b;y :~~/..~~'1'::1~~~r~ "~~_:.- ;~,:',' . .,"-:: ....... L ~ • " 1 . I' "I ~: :': ; , .~ '., :'} ~'_ ~•.,,: .~ ::0 ,. " " I'

sulphu~ would decrease the period.) Even ~he 10ng~~'pay~~~
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• the ·:::p'r,oJe:ct.riWithfn ·the ,;r~ngeJo£;:,economic :.,f ea s1 b il 1 t'y •. ':The i; C," :',
• r." .',. , '. , , , '.

, "',

,'i· ,'pro:j\~ct £l);u t ~acgr~~8 r;tha t:rt'he i;8cti ve t:pa rt ic ipat ion of ~.!Canadia n:' ,:>': : ~",.' ,. ~": " i . , : .

.p·s:di1ff.'c: Oill',aiici.'0Ga 8 and;;-:its. as s'o c.la t es wDul d;:-(add;:-:to;!the: .:;
',' ,~

:~

srlAlll th"fngs ;~corisi:dered,. .1·thevBoar4 ,Jbelie ves') the :trevi s ed :C', Q;:
' : '. , . . .. '. ~

.c ,,; \, •. ';,:: ' ''-'' •. ' " .. ,:,.. ': ,;, .. '.,';, : :-: \.' , " . <::<.-. '.. ',:' , ..
. \~~.:~'·?·p.rop.-O's;B:i.Jot,fGreat,",c.iiriadi:a'n~t0, berls'uf f £c i Emt iy!,\ c'l os e' t ooor.!:,:;G:)~

".~ " • • , , • '..,' '< \, , ' , ,.. , ..' "'"

,-.>liilii rioelie l ran:ge 1of ;bbe fng<: economic ali yo f ~a s1 b.l e 0;and;'~0r; :J:i:1 211 ,t
! .••.', ',',. . .' , , , . ~. • , , .

~fi~a~Cible,th~t~ec~riomi2j~ea~lbitit~ubonSideratibri~~~~~uld£=~
\ • ,~' " I .' '. • " '.,. J.~ " , .,.,' •

':"" ~dt;;,preve'n t :tBo5 rd!ic~3Goya'rr,me'nt'dapproval :0':;
'. ' .. \:,,' b" ~l~112'fj -7 ,,'a ri): ~j.~~~}1

, , ,"

':JO{e).1:: ,WIiHsRESPECTbTO;;;Tll~nrMP.ACTfrON'.THE MARKETqmJ: ~;(i:; :; [',:: :,'
',':' .. FOR. CONVENT !Olil:ALT",t ·,~"RODtiCElf CllUDE OIL ' ,
.' 't.... t.. r 1""," ,•• Ii" :. t '~" ~'. ,/ i' ~... ...' ' , : I.:' ' , ~ .. _• n c.,.r oJ c :>..\ ... r; q -, S 1.j ...0 ~ "-'-"".',' ;1.0 .,' " " :r -:r !3 "I (J j Que} ':l oJ l' if J '~D <) f- 'j " " -< " ','

; 'Theimpr~ved market ou'tlookiorAlberta'~rude'oii- ,-- -~"'-~
, ... ~~C""r'~:JI rC;C;l. :SliT ;:1"": Il':"\E!..·-':~ '~~/,;.:{"r orr r!"'? -7cr ....",..,t.r ~1'"1"'l·......7 i'"::t"'-....... _... .... .. ......... "'~ .......... ~ , . -"'-:/0. ..l,...:. .... 1.,~_' • _ :. ~ •• \ ..~c.:z ...J. !',J 1 V~, \....(".}

'since the ,last' report ha'~,reduce:d:i. theHrel:a:tirve;~.inipact. of
•• :;. ..' •• 'C, .' ~. I' '. .'1;l.'. , ' ., " , '. .,' , ,

~he b3] ~5.00 qbarrel s ~P er ~da,yoof:;· syn the ti CDcru~eB Oi~~i prop 0 s ed
" ,,:.LJ'

b~~t&~2i~p~i~an~~qson~~hevothe~rihahd~ it~noWia~pearS0~othe y6
'. Boa r c.H! that" al r £"'of·~,the D i'1llD a c't 1w.oul d ,fall oli:lAi berta':,Wh erea 81'; __,
• ., ", >,1 ~ .,'. ,.. ' • ' .~. • ' " .. '." , '\, ~ • ,.,. ....

i::d~;J.'t~qe·~.~l:C~ror·ep~X;t;,thelBo~ rdb 5 t oil tedL>tha't i,?bout '2~3P ~r::r,r£~ (:'() ,:

c~ntibf tKi ~eductionV~OUldribe7irinp;~duction~outsideJAlberta~2. ~, , - .

..:...

. ;:.) tnf:. thecffir s ti, fi ve;i years:, of i the~) propos ed:: op era t iO~j .(19 6,6:,_~
' .'. .

..1976)'~ the B~ard e~tima~es, there would~b~3a~d~creas~~of 8ome'
' " I

Alberta cruae oil and of fifteen per cent in the proratable

demand.

in the last report but the latter effl;!'ct is substantially
-' ~ I ~ '- ~ r. ~:) t., r , : 1 I

;!i ,; 1'1iower.
:'

• • ,~ - " ,.,:; I-

".i 1
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Consideration of the ratio of production to productive

capacffy' an'd::the:allocati'on::,factor,'auggests that ;the_~,impa<;t" _.';

of the Grea t~'Ca nadian ,.:pr,oj e.ct· on ',C on,vent ional. crude' oi 1,:,p1':0-_.<

'--." .

. ,

. du'ct·.i on;'!:WouId not::b e:~s'erioua; " ,'Con's idera t ion ;;of', the, trend ,;in' .--
, '. .'. .'. • • • c -.. - -'. ' .... ,

'the lifeii1ndexi:;makeauit clear",that at ,some time;,in th2 future'l

p~o~uctio~' from the oil sanda will be d~airable~or0necess~~Y~q

to'augment:; that ~~.ta f.ned ~bY'rconvent ional 'ome thods. ,:~I,Whil e 1the
.. , ...- . . .'

~ ',-='.~', Boa~,d;d'~'~s::n:o~,lb~'~~ieve 1'tih'at;~'t'hi s need ~~·~i.llube ::cr i t ieal..:. du r~..) 7.:.:· ..,.... .'. ., '. . ". ,

, • _.i ~gth e ne~trr·teri~~i ~a:r.s'; :i::t J recogniz e a};the ("des ir~b i1 i ty :;0:( ,L~:;LT _
", . .: l / •. ~ . .

' .. ' ." • I~"

:'gia·a~ah!ib;'.d·1:d~u'p:r:·~f .i:produqt i·ondfrom:,the;;:oil::. sands.' .: . .r. (J 1 ';H,c;n.t 1. "
.<,.':: '.:'." '-":' :. . ',," .:, '.' . . .. ' . '.. '".. '.. ~.' . - :. ..

.,.' ';~-'. <". .' :,Hav!ng' regai-'d to ..all-co; qth'es eJT;f'a,ctors '.~the~:Boardcb el; E1v~~ 1.;

J' ' ~... '.' _.... , • ,. f. \ J.'.

,~../ ,.,,- ·:"th~''t .thi,/> imp2ct}!:ori·t·ni;{ c'onventi:onal'']'c-ru'di!Joi'l :::;ma rke t: - is .Sinot
,; ~. ".. "~':.:',' io-1IC··SC:Z,.--;::; C:(:Ji1GOJ:7"~; Y·J·J;~,"~:or·:r;~2"Jr7:66·~~i>~ . ~

._', '~ufficientlY's'erious to,warrant de~.ial' of the application.'
C • : •• : .'i~l.o' :;'1Dz..:-r::::,· E.j~·:2C~·.~~ ':01' ::r~.D·..r~I;;;C :.7:~~.:;~"2,cr!1 .be\."( ..~rql:11' ~r{T

'.(f) '.WITH RES'PEeT TO TRAT PART OF THE APPLICATION
,~o.jDEAI;ING:!\i1ITH:"!TliE::iPIPE~)LINE~.;:;,:: ;:;:1:)q,;";.' J~'.f'..r sri'j .:<:.n.;:f~

bTheQBoard,: ha s.btllade,:'reference:' to ":the:: p i,p e~ line r:pr op.o~ed ~j :::: .

I
·1
I

'. \
P:;'chidedith'e' costs cif!, the, ,~,d.pe 1ine'~!in~,i ts; appraisal i i:', ThejBo~~d;

'-',,: ···":'~:.~~l'i·-'::·".",'" , .. '. . '. :' .:: . '. . .'. " ..

:.c,h.~~~verf;:qhas·no~d'gi v~ri:~etai ledS consid~ra t io~:" to:, the,.rp ip e:; 1in~
:1
I~.;' .',' ' ... ,: ' .. ;... . ; : ...". .. /.,~', ,.. '. .

':"', phas·es.cifA thel'pro.:j.e' ct.), since'J~nder;" th e;:pro vi aions:> 0 f The' Pip e,:_::~,
. l . .. . .' ~. . ) l . \I~': .-

• .',. '; ' •• ~ , , • • • • • ): L • _

'.' Line'? Ac tr;..::19.5 8!;q i f;::wouZd '::'-be:"subj ee t:, to ',:sepa ra te' app 1 i ca.t:i on
• .' •• • '':'. ': .' 'J ',.' • ~ , • •

:',·f~'~r~'a·i':per-mit,;u·~~er:':"tha tt·Act,o' :.::::: ~(.;< ; I',,:.:: :::'.' I
I

. . .'

',c\,:,i:::(g)H ~ITH;·,RESPECT.;TO·:THE':DISP\~';:::ITION CF..,TRE,,,:..-; '.:::tC ~'·i.:~
, AP PLI ci..T r'ON .

- C.·~l ,J;,,~~_,"," .•' .i <,',' '_' .'.' "r ~"'!. ' ,. , .. .-~~- --~ .;;_~.~r. "~~ ~~;-:>...:"'; .-,.~ •• ~, .'., ~:~ '~'2r ..:.~ ;.~·.~:...~;t,:"
The Bo~rd believes it is in the interests of the Province I

,'t,h-a:t some c01llmercial development of the oil sands take ple.ce
, - ,j.

I,in the near future and haVing considered the various aspects

of the proposal beli~ves the applicant should be given an

I
I

opportunity to proceed.
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Lieut~nant Gover~or in Council, the Board is pre~ared to

Ac.cordi ngly ,'therefore"" sUbj ~ct to the approval of. the
• I.'Cc",

..•• ,'; .:'.' ,'J"

• ,_ .:: ~ :;",: ::' ; M. _,: '" ;:: .. ,", ~ '.

... ' '":'.:,.. '.'

'."' ..... '
·'i

a~~roveth~ .~che~e~pr6posed in the'applicationof Great

'.Canadiari'Oil SjndB.Limit~d; The. approval would be subject

~o" ~~rtainterms,.and conditions as indicated in the form of
.' " .. ' .~,:.. ."", .... .

'.' approval'attached. as Appendix A.

, ,,'

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

\:~, - "':" 0"
:,"-; : . '. ,;. ' .

. ;:;/.~~", .

. , .G~' W~ Go~ie~; p~ Eng;i.'
Chairman;'.".: "

,"/' .... '-'
. '-', ;....

. . :' ."r.."
I • •••

'. "" '. J,':' ~ ,: . '.' .

'", '... , .
" "

. '.- . , ,",

·A;..iF e' Hany'ltik~ p'. Eng.,
DeputY"Chai~~an.

. :.'

V~.Millard,'
Member.

•• __ IiIII_...... iIIIIl!lI~ _

Da ted'a t C:a:t g~r.y; Alberta,
' .. ~~~~'- ' .

this 19th," dajr oi'>:Septemb~'r ,'1962 •.. , . ',", .'..~" .- '" .
, , : , ..
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I 'APPENDIX A

I

I
"j.

-, ': '

I
, , ,

,.Act. being chapter 63 of the Btat'utes of Albe:rita.;.r:l95:7!, ,P'J'9=7':')

I

vides, inter alia, that no scheme' or. operation for the re-
$d~ !O~ nnlbsnsO ]sa~~. ~o .8cr~d0n, ad! /~\ ~i

'covery, of oil ora crude hydrocarb~n product ~~~m oil sand~
,~!f"", ~) ~ o~.,-· ;;'/ ~~ ~ r:'> llo ?"l- .... - r '- ~ .~ .."..-! _
_ ....... .Il ."J, ,~ .r~ (' J".... ~n..l $A '":.' _..t.. 0 !II 0 .1! ..t,"'. \-1 ~;rn L: ':t' :.l :;. .( .J' i1 H j r; 'fj{ a :.:c ..~:t !:.; v c: :') S "!

shall be proceeded withunl~ss the Board upon application and
r.'.~~ \l~ .....\. .

~ t \.' c- '~·.1 f, 4-~ c· ~ .::, -;' ,£ .l';' ..)~, .:t l", i) ,n 0 J: j ~ :),.j: ..t q q £7; n .r:~ n 1 b B d .~-: oJ ;:., :7 0 E 1: -!:' ~7;!J .r:: ;;. a
by ,order, has apP,roved t:he schemH:;.oroperation in accordam.:e
" ,..,r j -10 c- {'" ~ ' ..,. 0 "',.. ~ '\..n j' tT -"" -- - '" r ~ , to "7 -~, '''[} ~ "' ~ .... i.,". .
~ ... •• ,: • _;<11 ·.1 ~ ..... :.." ,J. -,: J':~'.u ." .,.., ,,-:,:, ..., ),;; ..L ~ _ ::1:0" v ..........."'::,.\.~~ i~ f:,''';' .r;:;.:.. \-: :: ~) r~j :3 13 0 j

·with the said Part, VIA; and
".f; J:

, , .
~ :;o.r...:!.s:J,':-l~S·~~

I 19 62 ;" .and' .:-..',
. {. . '., ;

I
I

~iJu·n'e')·8T,s :91'':an"d:'LI0) ~ari~d'j',u''l;Y.i,70,b 8( .ap d,·.~9"ti; ,l:9,60?, a,~~:a pub 1 i c

. hear'i'h:g,= 'he~a.r-d1:,anJ~apP'I~ic'irt.:ton;; .bYl.Grea t:J Can'ad:~:anp,oi~l:,S,anA.s.::~b'
. . ~ .

I of a scheme for. the recovery of oil or crude hydrocarbon
lc Jc'rc~s~ s~~ oj a3liq:~~ ,(~~I("~(IqD nlAr .~

I, and with the concurrence of the Lieutenant Governor in

product from ,oil ,sands J and sub~equently to the hearing
.. 1 J'v ;};J l.~:'::::> ':':, ~ j I~'ff:j n'~~: i c; ..~,;: .~.I';{ ~/~:.,,:! ;~:i::;::.:~i; d ()-:;C r 0<:J~. S ,1.

I appric:a.tion and to' continue:."the. applic.ation ,to ..J,une. 30 ..;::-:.,-

I
, .f " •.~ ; i . ;.. .. ~·I.~
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. .' }-. '-". :': 7. :': ~..: \ -~: ,-~.'~'
WHEREAS - the' Boai:--cC'''-on'''J'une 6. 7. Band, July 3 and

S. 1962. at· a pUbli~>hearing heard,·,the7revis ed app 1ica tion by
_ ...........- ---..--· ...,.·----·~~-_· _ _+.-......'" __ M.~._...'_ .. " ......~..,~.".,"u'""'"

Grea t Canadi an';'Oill~S ands:'; L"imi:ted>cfo.r;;apP!'9v~:l,:.of.: the, said. , ~-_~_"'M'--"'~"'-~'._'~-"""""""""''''-'''''''''''''_'''''~'U~L'.',....<"_~,.~ ••_.• ,....._,.-,""""",,-,,,, _

sc~e~e and i~' appea~s~pr~p~r~arid~d~.~~rab~el~9the Board that
.. '. ' " ' . :-·_--'~'· __·_-""""'_""''''_''·'_·_·_--";''·_'''---·~''''''_.''''''''.'-H'''-''' __ '.......-, ....._.

the approval herein contained be .granted.
. 1. c· ..~~'I:fi.~.t;I:\~j. B, ... j,.~~~.}~s·,~I..-:~-:~";:: 2F~T . ? ::

i.; b iT j:~~~. ..7 J: {) ':~.£..::b i....:: f:.::: :i .~::~& ': ;~:

:1 (i. \: ~THEREFORE:J"th·e.' Oi1i.an~' Gas Conserva tionBoElrd ~
;,nd':lC;'';'o~JbY':s;''lr'i' "'~' "'I"' ,{ ;1""

"pu~sua~~t6; the:;'~'o~:i'~:id~'s'~;';6£;:The'o11,and .Gas :Cori~erva t'!on'
.• , '. c., ..,.'. . .. ':. ." _ .o' ~ '..... • • •

,
"

. .
,Act,b'eing'"chapter '63 of the Statutes of Aiberta, 1957, 'and
. . '.. '. : ---nH.·1}··'~\.')c~It} "'\

, wi th' i'he ;\:approval .~f:' the-t!eutt~'t':'&'overnor ,in'. Council'
. .' r, .• " .:', •••. '.; ". " .:.,' ".. . .; .

.'.. "

.~umbered<':O~;il C:;~'J " ;;'!;~) .b' AI1dl da ted? :1:.; /.? '}';;',:1:, rj 1,9.~:·21~m:,her.eby
. ordera.·'as( f01101018::CE';'..' J, r~,':'~".J.'1 ~s"2 ~'·JlJ :; .:' C2, '';;';! q~ if:) . 2 i, i ",d.; :.::'; /".

'.'

--$7 ;:;'(-):;::(;,::. :.~~.,J:J£: :;,:;:" "J '." ;;'~;'·.ri~:,:. ."':f: ': ,.,,:f 1 ,c' .;; S .: :":!'.r:t.'t
The scheme of .Great Canadian for the I(1)

'.. ~~,~f1-f."'2 l.fc:~"1(j:r.: J.-:~f~r~I'.':~ .:.i~)~:~'"::..s·:)"'.~;:·· ..>li :'':-:''.~J.'~;~' L;·'_~t_·' ,:,.i,c.' -.-J~•.'
- , L - ~ "(-l ;;?""t :.:.~.;·:::'recovery. of. synthe t:ic crude oil from 0 i1 sands •. 8S such

:,:' .' ':'6,7f; ':i1fJj'·j~'7i',~l':r.!:q>~,.:.~l~)~;:,' ".~-:,..,.,:,[j' "J:: . ,;',.: :"i: .~'::i,;,,' ,i.':'::b::'J·~~";:}:;-.q: E:J, i.f :,;_;"
scheme is descr~bed in~6..ap'p1i.cation dated March 14. 1960,.

".':.,; .:,.: ,n. ~~ ,~~:In :'f w.) t'., ','.¥ jo. .r.· '.,.' .r, "r ."~.":- ._~...•...~., _,-_ 'r-: ~ .._ .... , _ -!'. .• ' ~ . ~ ". •
• • - -", - '" - - ,.\ • ,I .::::-'.," ~,.' ~.~~:. -~.\.- ~ .J .::J ~.. '.i~; ~~':; j~ .:.; 1~;] t I-~';.; 0"'.1 0 ~.~""'.

'togetherwith,descriptivematerial accompanying or:supporting
r.'r~·;: . /~.r f.: ·:l.):0 "l :'-:.:.i, r~':: . :::(6 J .L~.:i'.:.:

t;he'· ~pplicatfon) marked".asexhibits at t.he, said., hearings. ,is

L

I
I
I
I

, ~pprci've'd j, 'stib]!ect:; t~", the::·t e'rms.:;and-I,condi ti~ns;: .he:r.~tn contained.
'. '.. . '..

~"l l"(J'w,;' e(2.),' , Sub'c1all'se'),(1),~, does.~ not :p.rec1!.ld:e;;al'~e,~at_io~n.s

in"--d~eis;i·gn?.or; 'eq,uipu-ent, c~mpa·ti'b.l e,.with; the- coutl in.es, ,of ~t~e: ,:,' :':

schenfeV'and: made', f()r-:~thebetter: '.op·eration: of~ .the sche~:JSI"""1, ....
. . . ~. . ..... v •.• '. u •• ~ ~ • I

I
I

. ":~.>'.1'".1 Ii:\ ~.; -'. 'j.''::' ": !.:~.'d \ :,
i' :)-.

2. This approval applies to the recovery of:;.'Il ~.-J~~.~'...
11.500,000' barrels per. year of synthetic crude oil.

, . :} .'. 1 : ~I c'·

·:3.·:' Great Canadian :shal-l' satisfy the Bo.ard prior

to September 30, 1963. ,thin arrangements,·have been .complete,d. I
'for financing the conBtruction of the facilities required ,for

Ithe scheme.

I
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::.. : D:;j :.:: lA· :)~GFea.:.t.,LG~n~ad.ian's:.h.a_l_l.;':,sat:i,sf..y:.,I.t,he (:B:~.ard pri Or

tOlJ.a_n,~~.r:y)::l;~"1'~6.4.,· _t:ll.at.,~?_n_st.J:~ct:,ion..pf, t~e.. facilities re-

'I .Gr.e·at~ Canad.ian,· .shal Lfurni sh~to ..the .Board
~"~.-'j'_I~"'~t., C~"'_"'~', .... "";.~ ....... '""';.. > ; •••• ~,." '.'J,_.t.~ •.)" • .:...... 1" ••• :J,l. .... ; •. :f" .......'

".,' , .c.::,:;:.l 1~)<~~~.:·;·;L)':J';: :~.·.. f ,.;;: ::~ ~.:.;:; '.,;; ;~.J c. :J;~ ;)', !" "
5. U~on completion of. the final engi~~ering

I .r:.Jr~.;~~·,c; +!J.'?1:{i~·:'/5l~"; 8nl::~:j~ .r;:,':: rJ.~~ ::'~ :.::':1 .....'1.t;':~\.::....
design o£ the facilities required for the scheme, and prior

,I. ~~cv~zs~ 5~~J ~~1'·3Gi~a8~o.:
t.he~ design withtheBoard~·.:··,

. b~~. ~'~~nl~~ ~ti2~~~'~D~S ~rlj
to Sepeember30, 1966, Great C~~adian shall file details of

.",.',.

....
6.: .T::.h_~i.:~J~.>e_ct-:;~x.ejc_~~.e'"~~"~~~i1Fl',p!:2> "the' recovery.

, •• '.. " • c ' •• f, ...

• operations :p~rsuan·t:to.the·' sch·enieshallbe. on' or' befor.e
':'alb,~bJjos$r:!.:ijuo .j~.:J.~; ::Z·i:.i-.i::z: :';$ii)~n:$6.:!i..s';(;]~ ,JJ:- , .

September 30,·1966,. unl'es s .upon appl ica t ion: by Great' Canadian

:1
I
I
I J.l ~f;:: 1X ~':~) '2 :: () .':1.:::. '~lJ.::b· .. :.:~~~ .' .~.. : .;~,L'! 0:) ;:;~ s"::

method and i~a manner. satisfactory to the Board •

oil sands processed and synthetic6rude ~il recovered bj a

7. . Great Canadian snaIL measure, oil .sands, mineo:
2
,..,' •. ,

. ..... •. - ,..:. .... '", ".- •"l ~ •• :.. .... - '.J •..1 ..... ' .. <'. .....- __ \'~ ..... _ .J. J. _... ~I~" ~ .~

-..
..... , oJ.

I .such· (.d_~Fft(l:;~A~'-:.at" r!tUc.h.., "t~~.e_s_:.~Sol.!ll_~Y:,b"e_~;,~e.:',t",,?'y~,(~Jt~.~.;S?5~.:,rd~'n '\"110-. .. . ~

I
monthly reports of the. quantity and assay of .o,~l~"~,anc:i..m.:~.~~c:i
and the ~uantity and disposition of all products recovered

?,~.,)- :..'~:':' L1 r::.:f "'?, f! ':,' ~ or :'L \1 ",' :.~::
therefrom. '

_. j"

": " ", .l " ."\ ,..~

I
·1

authorized in writing by the Board.

I 10. Great Canadian, shall. carry out

I operation to the satisfaction of the Board and in a manner

that

I,.



, .
,

I
I

tnk~ r;eco·very·of~ 'other 'of1s''arids rieco'tierab't e<

by .prac t ica-l"and';::'rea's;o[ulbTe'; 'o'p er'at ion's ,: ,", ~,; I

',- :.-

. . (b) .result.s in the mining of the practical
;::.'1 , .: :) O:' :': ;. :s;; ",. l ;J!~.;:< ;:5;i:' '.:'\", . :') ::':: ~: :. 1 (i .'-. ,;,~; i: ,..' '; ~: ..:'

maximum ~f all oil bearing material within"':..:....; :·o.~ .~~(n; ,.c':':·':.n:) B :3";':;,'~, 0 'i. .:~I:: .:: : :;; ;.'.c: ,~:..,0' J j.! !;:-:.: '.:', :::.;,':,::'....-:0.' ~.

\" ... "th,e .. area b.eing ~mined ... anA.,
',70 ~;.~' :1:, j ~)b "' J ~ ::. J. 1 ", r: ;" ' .!J Y•• f. ,~, ::: .:, E. ,! ',7 '" ", :::. ,) ,j ',:1 ::'! ..j .: "f:.1 (;' ,r: ,;, :; .;::: :..: ;'.!

{c). results .in the processing for the recovery
':'0 .. ":.'" '. ' ,'b":i ,';:,0;;'\ '" ,-j ::: .\:: ,hi ;;.~1(:;:,'L. ::.';'L)

of~il' ~f 'the 'pr~,~tical maximum of all oil

I"
I

'\,,;;: s; ...n:):J·J '0rLb e\r~ng~!ml:i,~t·e'Fi:ii.p tna:t':f:l:s1 'k:r,riedi~,.. ' I··.··.·~"'t.. '.o·"·~."',:,.,,r ...~:~~" .~.'~. ~.I~' .r.;'i~~-r.:.,,!, .~__~.;~:,'-':·.~l:."'··' ~:.!:',,:;.=,,, ('. ,'/
-~ - J '., 'J J_ --- - --- " , JnBu~~uq anoljs~~00. , • .•.•. . 'c"~, '. ' , ....,,' _. _ . "

' , "11. Great' Canadian'. shall carry' out the solids dis~
ris;J:b;e.fJ:,s:; ::J:EO':(;;:'"{d iIol,:!e;?JI\::l:':;; ,:;;oq!..:~;<l=,j;:;rJ. <ca;~.; ,Ot. ':!~dm~':;si2

posal' 'operaticinsto the ,sati~sfa~tio!1 .of .t!le .Bo'ard J on .lands
' .. ~~DQ~$~j ~: ~b~S~Dql:~ 21 s;£b~E~si 0

to ,.b,e·approyed. by the· Board,' ana in a manner that insures the
'- I: ~'. . .. .

!~ab'irlEj!'tY-:cif:![a"ny··~~Ja:ii:':fn,gs:;:pl1:es\/r<~':.=. ~:"~,::';.::) .;S"-::')' • ';'

I
I
I·.r, ;- r",. .....,..•';' ,'I -.,','.-.' .....i' ~ '..C.' ~.!._,'t, .!'.~ "'.' ',". t·l./', ,"'. t.. c.\ ":\ ._ ,_ ~ ..... ".r r, . "".. ...,.

- ... ~ ,- - , f••:~' .:., l:' ~' ..,)l....1: ""~ ;.~ ~.~ ;; ~,J 2.- .•• ,:)

12.'Grea~. Ca~adian shal~ dispose of any liquid .
. . ' r;, ';; ;0,': I) ",:l j' ':,:l ".::: 0:; ,.:z ~ L I. f· .~:' ,:~2. :::;;:;; 2-:_~ :., ;;.i:: ;',\i" 1:;; (,) ri :: .;}r:

wastes .in- a manner' satl'sfacto.ry to. the Departmen.t of Public

Healft'h 'a~n(fC·'t:'he':,rB~a~rd!~nrd'~'~'fn:a!'~'a'"hner'J :t'nat'; ::iri:~i:{r~sth'IU, no-: .

I
I'
I

13. Great Canadian shall convert any gaseous
- ;:1:." r -r ';j. ~~ !~ ...; .r Isulphur compounds, not converted to element~l sulphur, to

SU1ph'u '1-'.' ~d~~x':{de'L:ini:l"sna 1 it· dis 'chc{r ge:t h:em,,'fr oni 's"i'a,c k's" s C'" tis-

factory' iot'he',' ~Dep~irtinentof'publ>ic; 'HealCth" 'and" ,the 'Bolli-d'."'.'
I
I.: .,

. 14. This approval does not convey permission to

constru~~: or to 6~eiate:~ pip~ line~ I
I
I
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1.5. Gr.eat Cana~:ian. in '.o:perations pursuant to ther .:•. ,

s6h~~e. s~ali c~mp1y with the ~r6visions of:any applicable
. '.'

Act or;regula~ion ~~ th~ Prov{nce of Alberta now enacted or.~;. .. , . . . .,

;. 'mad~'J or that, at any ,time hereafe-er may be enacted or' made.

:./,been· '~<,-'iaiiure .toccmply with any term 'o~:'condition of the
"1':':' ::, J>,' . . ','0 . ~ ',. ':,'~~"" .. : _. ','

::ap~rovai ~ the Board may, in additio'n:' t o any other remedy or'

'16. Where {t:appears to the Boir~ tha~ there has

.:/:proceeding. t~' which ,it may' resort, requ~re' the: suspension of

:',:anr.'operation carried on pursuant to theach'eme';:
. ,~- ..

MADEat the City of Ca,lgary, in the, Province of
. " ..

daY""f A.D ..1962.

. .: ..
, OIL AND GAS CONSERVATIONBOARD,

.G. ii. Govi er,
Chairman. '
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SUBM!SSION RE
APPLICATION No. 7 8 0 3 1 8

DAT~' OCT (; ~L 1978 I ;s .. f,.uo'fIA'N .

'I....on ..~t

ciREAT CANADIAN OIL SANDS LfMITED2900ALBERTATElEPHONETOWER.EDMCNTON.AlBERTAT5J1X2

E.R.C. B.
603 - 6 Ave. S.W.
C~lgary, Alberta
T2P OT4

October 27, 1978

" . , .
:.. ' 'J': ,

SUBJECT: Gl"e~t:Canadiiui;Oii'scfridS:~LR;C;B;"apptoval 'No;'l944A and
' .May" 1978: apR 11cati()fl" for: expans ion. i:

',' ,""

'1", :',

'Dear Sir: .',",,' : ". '".~~i~:" . , .. " I" •

';,' '. ,','.,As"requested by W.L. ·Oliver··this le~ter outnnes ,the more signifi-:~):'.'

,~.., ... '
:'

cant features of the revised application for.:theexpansion that
'G.C~O.S. plan to sutmitin the near fu'ture. ' The expansion will be
'of··lesser scope than previously 'planned and will consist of thp." .. ':",~. .~.. '," .

.','.following elements:
. '. . .. ' .

'.1.0., The mine will' be eqUipped with a third BWE as pl"eviously pro-
.'''.. posed.

. ' '.
"

2.0 Extraction will be' essentially the same as before except that
the fifth line will be the same size as the eXisting lines
and all 1ines will have improved recovery •

3.0 Final extraction will be reduced to addition of only one each
> Bird and· Westphalia centrifuges.

4.0 The refinery will be debottlenecked rather than expanded by
addition of parallel units. This will result in a delayed co-



OIL SANDS LIMITED

-, ::

-2-

ker ccmprized of 8 coke drums and a debottlenecked diluent re-
o. '. I

covery units fractionati'on section and ;gas plant. The amine

unit and 'gas oil unifinler will be debottlenecked as wel L The

sUlphur plant expansion will remain as previously proposed.
. ~.

5.0 Onlyohe gas oil tank is to be added.

, 6."0_~~901ing water fa"cility'charges ''1ill be limited to upgrading._~-~---------;".

',''- "
the.pumps.

. "',:<,' ::....-
,, .~...... :.. ', .. ../

. ,',' '. 7.0 The ~ipe line will be· expanded to ale ss er degree •
">

• 1 ~.,~, • '" > • :

. '8.0·-The utility plant-~ll. incl ude .asma llerbutsti 11 gas fired
'.1.

;' .. . bo·i1er.
(..;:':

. This expansion of lower capi:alinv~stmerrt, .will yield an increment
. . . '.' .

'of approximatel~'CIi synthetic crude oil"'as compared'to the

15,OOOBpc6~pre~iousli ~nv~saged•.-==--' '-
'."

Please-note that we are still considering a H..l1rovisbraker alterna-..', .

.. ", ,", . -~tive·:and,'\depen.~ing. on risk and economic factors,- may fol1a~1s. thi~
:':~~OU1;~:' .- . ." :,' .....

, .' ,',

·Weexpect to be able to deliver a revised application to you in the
. . -

week of'November 6; 1978'but stand rea'dy' to'discuss the proposal as

.soon as you receive this .letter.

Very trUly yours •.
• 'I i
. "/ .-(. .:'.~ I .

........... ~ .;
.~.!

11Sjd1t
N. A. Supple /.

cc: S. A. Cowtcn
w. L. 01 iver
H. 11. Lewis



. GRi!AT'CANADIAN OIL SANDS LIMITED 2900 ALBERTA TELEPHONE TOWER. EDMONrON. ALBERTA T5J lX2

(5"",:",
,.::': ,:.; . Mr'f~orman Strom
" ::'.,'. Ma:nage~.~OiJ Sands Departm~nt ,
';:.'> ..',: Energy"Resources· .Conser~atl on 'Board
':.:':.:>: ,',:':603 ~·SixthAvenue.S.W~ .
. ;~t'·;0\:'~:/~} Ca 1'gary ~: A1oer'ta· 'T2P OT4.
' ......:. '; ..:.,': '.; "'>,' ~,"::',,":,"~' ...... _:.. -, J •

.,.,:'.:\\.': ... " .......
.' .

•• ,' ", • J ,

:: ', .. ·/,.Dear Mr,: Strom;
';~>i.~' ,: Re:; Proposed GCOS:.Expans;onApplication 780318'i·:~·.'. .(~, . ,,' .
:>.~;.,:.c:<... :,'::'';;'' ,>'-::;\ Further to recent discmj::;ons with Mr. H.A. Supple and the
'C.. ;;" " :",~·,:··.writer~ we are enclosing a revision to our Application of t1ay~ 1978 to
:.~..'l':;'~~·':··:'·'".. ... ::::\, .makeplant and ·equipment modifications 'necessary to achieve higher
' •. ' '.' :,~,,~:<;production'" rates under Approval No. 1944A 'issued in 1973 which permits

1P: :'.: ....., .,' production' of 23,725~OOO barrels of synthetic crude oil per year. This·E·" .;,.., .revision outlines the plant and equipment modifications as well as .
;~ " supplying much of the additional information requested in your letter

" . of September .?O, 1978.

.'~ ',,,-,

. '-.~'

,~.'

~.- " . ,-

November 8, 1978

.SUBMISSION RE Q -: ~

APPLICATION No.~ 8 O'V .. ; D

DATE ~_'I0_V_·~_._o~1_97_8 _

"::,,

YOll will note that the mo~'jfications to our Mining and Extraction
~. Operations are almost the same as those outlined in our Hay~ 1978 application ..
.. ~;buttb~se in UpgY'ading and Utilities are considerably. reduced in magnitude.
The.p."uposa.llOOdi fications wi11resu1t in 'increased production slightly'

, lower than\the ~1ay, 1978 pl'oposed, modifications;. the resulting maximum'
. 'annual production should be approximately 22:630~OOO barrels and the average
'. annual production should be approximately 20~84l,OOO barrels~ but these
' volumeso.might be exceeded as a result of statistical availability ofproduction systems.

. Soine of the additional information you reqU~sted ill your letter
'9f,September 20~ 1978 is not available at the present time'and we are, ..
continuing \'Icrk to develop it. '

I have~ at your suggestion, left three copies of. this revision with.Mr •. John Defir of Alberta EnVironment. I trust this is satisfactory ..
'.,J,

'Y

,J ','

Yours truly, ., (,I

.. I

. . ~iLO/tt
. ,: , "' StrllBIDIARY, -,.. ~ Sl/H 011_ cO,",PAtIY
, .... ,

'\;.L 01iver~ Vicc·.president
Corporate Affairs
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GREAT CANADIAN OIL SANDS LIMITED
REVISION OF MAY 1978
f.R.C.B. APPLICATION

NOVEMBER 1978
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1. INTRODUCTION

Great Canadian Oil Sands limited is the holder of E.R.C.B. Approval
No. 1944A issued in 1973, permitting the production of 23,725,000
barrels of synthetic crude oil per year (65,000 barrels per calendar
day).

Under Approval 1944A, permission is hereby requpsted to make the
modifif-~tions to the existing plant necessary to increase production
to a maximum of 22,630,000 barrels per year (which is an 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 will exceed this
maximum production figure during years of high Ole grade because of
statistical availability and interaction of production systems.

The new expansion facilities will upgrade the crude bitumen to
synthetic crude oil by a delayed coking process, similar to the
present plant.

Proposed expansion areas are highlighted on site plan drawing
# 55E-A-536.

. .. 2/
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2. EXPANSION 'DETAILS

2.1 MINING'OPE~~TION

.- " .
,","', .

A 3-bench mini,ng system will be adopted, l'equiring the

purchase of a new buckeb/heel, and supporti,ng'conveyor
~ystem~ similar to those in present use.

The tai1i.ngs disposal system Will .be updated to accommo ..
date the increase in tailings generation resulting from. . , ..
the increased mini.ng rate.

. .. 3/

Taili.ng dyke h~ights and locations are shown on dra.wi.ng
number 55D-A-233. Typical mining equipment required for
the expansi on is shown on drawi,ng number 55D-A,..207.

2.1 PRIMARY EXTRACTION OPERATION

A fifth extraction line will be added having 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 tail i.ngs
pumping line.



It is anticipated that the proposed expansion will improve the
extraction plant recovery to around 92~over the present figure of
89%. This improvement in recovery will be achieved by operating at

'.J~

- 3

2. EXPANSION DETAILS (continued)

Fifth line expansion details are shown on drawing numbers 55D-A-30B,
55E-A-32l, 55E-A~322 •

.".

}.-: .~':..' .'higher temperatures in the separation stage and improvements to the
scavenger circ~it.

2.3 FINAL EXTRACTION OPERATION I --'.,

to •...
"

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
accommodnted a new Bird CentrifuQe and a new Westfalia Centrifuge~ which
will provide the needed additional capacity. The expansion of support i
facilities such as heater and pumping systems will be minimal.

2.4 UPGRADING OPERATION

The eXisting delayed coking facilities will be expanded by the

... .4/

, '
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2.4 UPGRADING OPERATION (continued)
addition of two coke drums and a coker heater.

In order to process the addHional production from the expanded
delayed cuker facilities, the following additional upgrading plant
modifications will be completed;
- extensive debottlenecldng of the cinuent recovery plant by.

installation of additional fired heater~ heat exchangers and...
.pumps.

debottlenecking of the gas recovery plant by the installation
of an additional separator and pump.

- extensive debottlenecking of the Gas Oil 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 recovery of naphtha from the
tailings. This unit will recover approximately 500 BPeD of r.Jphtha.

The expanded facilities will have a total processing capacity of
94,000 BPSD of bitumen.

Upgrading details are shown in drawing numbers 55E-A-027 & 55E-A-536.

The delayed coker expansion will give the same synthetic crude yield
from tar sand as the present day operation .

. .. .5/
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NATURAL GAS

It is estimated that the average natural gas requirements will
increase fY"Jm the present figure of approximately 15MMSCFO to
25 - 30 MMSCFO at the increased production rate..

COKE_.
The approximate quantity of coke consumed in boilers in 1976,
a typical year, was 2200 tons per day. TIle average coke

.consumption by the boiTers increases to 2400 tons per day
after the expansion because the existing coke-fired boilers
will be more fulTy utilized as a result of improved interaction
of production systems.

. .. 6/

SULPHUR

The recovery efficiency of the sulphur plant will increase from the
present figure of 94% to 9~%due to the addition of a third stage
reactor. Thls 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 shawn on Figures
2-1 and 2-2, (calendar day basis) and Figure 2-3 (stream day basis).

The Environmental Energy Diagram Drawing Number 55B-A-029 shows the
stream quantities on a calendar day basis averaged over a f,-year
period for the proposed expansion.
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- ." . SULP. BALANCE .
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'ft TABL'E 2-1,

RECOVERY EFFICIENCES - WI: %
{Based on Total Bitumen in Place}

"'e'

TABLE 2-2
RECOVERY EFFICIENCIES - VOl~ %

(Based on Total Bitumen in Place)

STEP RECOVERY %
1973 1982/87,

CUNULATIVEOESCR IPTI ON RECOVERY %
1973 1982/87

Plant Feed 80 80
Crude Bitumen 72 73.6

Synthetic Crude 56(1 ) 56;8 (2)
Oil

MINING 80 80
PRIMARY & 90 92
FiNAL EXTRACTION
UPGRADING 78 77.2
(DELAYED COKING)

(1) GraVity of Synthetic Crude Oil 340 API.
(2) Gravity of Synthetic Crude Oil 33.10 API.

2.5 UTILITIES OPERATION

~. . .. , ...

A 250,000 lbs/hr. gas fired steam generator will be installed to
satisfy the increased steam demand of the Extraction Plant. The
increased electrical power demand \'I'illbe satisfied by expanding the
APL supply facilities to a total capacity nf 34 MW.

, ... 10/
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2.5 UTILITIES OPERATION (continued)
The water treatment facflities will be expanded to meet the
increased boiler feed water and utility water demands.

TABLE 2-3
STEAMt WATER ~nd POWER

PRESENT FUTURE
;~' .: :- .'. STEAM

820 .PSIG Steam Generating Capacity
.: OoiLBS/HR)
425 PSIG Steam Generating Capacity.(HI-BS/HR.)

2500.
260

2250
260

.ELECTRIC· POWER
In House Generating Capacity (MW) .68'
APl - Interruptible Supply line Capacity(MW) . 17
APl - Firm Supply line Capacity (MW)
WATER
River Water Requirements (MMIG/yr.)

68
20
14

--tJ 5900. 7400

Before selection of a new gas fired boiler was made, due consideration
was given to the installation of a new coke fired boiler. The current

.license limits on ~mmissions of 5°2 to the atmosphere will not permit
continuous operation of a new boiler and the existing boilers on coke,
without the installation of a flue £as desulphurization unit. Three
desulphurization processes were studied~ a lime slurry process~ a
magnesium oxide slurry process and a sodium sulphite process. The most
economical solution (lime 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 solids.1

,

The wet lime slurry process reduces the temperature of the flue gases
to 200°F there~reducing their lift. This reduced lift negates the
advantage received from the reduction of sulphur emissions .

.. .11/

:'. •...:. • •••• ":, 'I • u-': :' ". " .. ' .
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The flue gas would have to be reheated with natural gas
in order to reestablish the lift required for adequate
dispersion.

The addition of a new gas fired boiler will maintain the emissions
below the license limit and close to the existing emissions level.

. '<. ".,

TABLE 2-4
. . ,

ADDITIONAL BOILER COSTS
CAPITAL COST
$MM As Spent OPERATING COST.

$MM As Spent Annually
2.0Gas Fired Boiler Addition 9.7

Coke Fired Boiler & ESP Addition' 21.8
Coke Fired Boiier & ESP Addition withPartial Desu)phurization

lime Slurry
Magnesium Oxide Slurry
Sodium Sulphite

Coke Fired Boiler & ESP Addition withFull Desulphurization
Lime 51urry
Magnesium Oxide Slurry
Sodium Sulphite

31.3
48.2
44.3

0.9
1.3
0.9

58.2
113.8
100.3

6.6
9.7
6.9

Consideration was given to the following methods of supplying the
additional electrical power requirements;

installation of an additional turbine generator,
- modification of the eXi:sting turbine generators to hydrogen cooling.
The first alternative was rejected on the basis of excessive capital
cost and increased high py'essure 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 low pressure steam will exceed the requirements of the

... 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
to cope with the power demand during outages of one or more of the
existing boilers.

::. ,~ .

2.6 OFFSITES/PIPt:LINE OPERATIoN

The cooling water .~ystern wi 11 require extensive modifications to the
existing pumps in the river water pumphouse.,..... . .

To satisfy the tequirement 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 capacity 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 ~xisting products pipeline will be
required;

installation of a new pumping station at Mile Post 90,
- equipment and layout modifications to the Fort McMurray

(Mile Post 0) pumping station.

• .• 13/
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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 earlier. a performance factor of 96% will
be achieved~in the sulphv.r recovery plant with the installation
of a third stage reactor. The proposed expansion will result in
increased sulphur dioxide emission rates of between 5 and 30

long 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 cons~mption of 2410 STPCD
of coke burned daily.

As the new boiler addition is gas fired~ there \'Ii11be 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/
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; .. ~'

G.C.D.S. is proceeding with substantial capital investment to meet
'the Pr~vincial requi~'ements of 0.2 pounds per 1000 pounds of flue
gas for particulate emissions •.

3.2 WATER

The only increase in hot water flow to the Athabasca River will
result from the installation of a once through cooling water
system'for~the expanded upgrading facilities.

3.3 LAND

'·'·Ct

-The land reclamation plan for the proposed expansion will be
essentially the same.as the plan currently being foilowed with some
updating to provide for ~he f~ster mining rate. A formulated long
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
existing operation will be dispos~d of by burial prior to lease end
if disposal by sales is not possible. This procedure will be re-
submitted for Development and Reclamation Approval hased on the draft
conditions issued.

. ... 15/
r,-'

.':0._.-_
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4. OPERATING SUMMARY

The following summary table shows the synthetic crude

~. . . ..' ,

productiont average tar sand mined and other pertinent
data for the present· and expanded facilities. . j ..

'I

:."

;". It' TABLE 4-1-

SU~'MARY

FUTURE
NO EXPANSION FUTURE

EXPANSION
Overburden Removed (MMTPY)
(~~~rage 1982-1987) 20.6 28.2
Tar Sand Mined (MMTPY)
(Average 1982-1987) 36.1 45.0
Synthetic Crude (MBPCO)
(Average 1982-1987) 44.8 57.1

, Gas Consumed (MMSCFO) 15 '25-30
Electric Power Purchased (MW)(Average 1982-198~1 5.8 9.2
Coke Stockpile (MMST) 1987 2.36 2.73
Sulphur Stockpile (MMLT) 1987 1.25. 1.70
Water TakeJFrom River (MNIG/YR.) 5,600 7,400
Water Returned to River (MMIG/YR.)
(at lOoe above normal river temp.) 3,100 3,700
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INTC/"i·on"'CE CORR1::.if>ONDCNCC SHCET

it..'SJ["CT: fRCB APPLICATIONFOR THE PROPOSEDEXPANSION OAT[, Novcmber 22, 1978

'::-HOM, w. L Cary OHIC£: Environmental Affairs
C.c.: w. L. Oli~er ~

, rOJ M. A. Supple . H . Kaethl er (Rroj. fice)

1.'.,

GREAT CANADIAN OIL SANDS LIMITED

This is in ans\";er to your inquiry received November~ 17, 1978, rega.rding
assistance in supplying infonnat;on to the ERCB for the proposed expansion.
Our answers to Question 6 and 7 are given below. The anS\'ler to Question" .
9 is being assembled now and should be ready by November 27, u~;.:

,: -the ne,.,r,DOEcalculation method.
" . ,~,

gUESTION .§.

COKE HANDLING AND STORAGE
"'.".,:Prcsent Case

The coke"produced in the batch delayed coker facil~ties ;s cut out of
the cokers by means oT hi~h pressure water jets MId fnlls in1:0 a pit
in the form of lumps o'f varying size. The coke is then moved to a
short term stockpile using frou:1"tend loaders COmplete ~'Jith enclosed cabs
suppl ied \·lith fil tered air. ApPI'oximately four-fifths of the coke is
dl"awn off the bottom Df the stockpil e via conveyor' as f~el fo}' the
po',olernouse. Periodically the rema ining cuk~ is moved to a more per':'
rnanent stockpile to the north of the plant llsing earth movers frum
the Overburden Operati ons.

Dusting of. this type of coke is only a problem ""hen it is being
moved •. Precautions are taken using ventilated cabs and face masks
to protect the personnel at these times.

E~ar.sion ~g

The coke handling and storage will be handled in the same manner.with
the eX!Janded f(lcil Hies. Appl(,x;fJlc.tely one-fifth (627TPCO.out of-
30~3 TPeD) of the coke will be permnnently stockpiled. (see dwgs.
55E-A-027 and 55~-A-536). . '. ..'

In the long tel"ffi if the coke remains unsold it is planned to move the
stockpiled coke to the bottom of the Inine pit at elevation approximately
900 a.s.l. Thcr~ it will be covel'cd in impervious ovcrburrien members
to a depth of 150 to 200 feet.

" •• /Z

i·
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...
CANADIAN OIL SANDS LIMITED

.Q!JES Tl ON 1.
SULPHUR HANDLI NG AND STORAGE

." .. Present Case

", .~

At the ,present time 40% Df prDduced sulphur is sDld in the liquid
form and shipped out by tanker truck. Prospects Df increci'iedsales
are favoUl-able. Any unsold sulphur is pDur2d in block fDrD.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 "'laterpDnd periodically for
discharge through the contrDlled outfall fadl ities. '

".

Expansion Case'
No change is anticipated in the above handling and stOl-agefor sulphur
under t~e expansion case.
In the longer term unsol~ sulphur will be broken up and dispDsed of
at the bottom of the mine pit at elevation approximately 900 a.s.l.
Thel-e it will be covered in impel-vious overburden mer.;bersto a
depth of 150 to 200 feet.

\f!fc-{~s-
Hanager~ EnviY'Onr.;entalAffail-s

-. ,'.

,'. :'. " ..

:, '/~p



INTER-OFFICE CORRESPONDENCE SHEET

GREAT CANADIAN OIL SAl'fDS LIMIT"E::;O~:

~,U8JE~:.::.,,~,:,_,;;~: R.C. B. APPLICATION SUPPlEr~ENTARY INFORHATIONDATE:: November 24 ~ 1978

FRO"': H. A. Supple Oi"FICE::

.... "

I

......

" "
G.C.O.S. Project Office

, ,

~~~~"£."":";.:.....:i.::...r...:.-;,.~ ....-:...·~,,- .• -.t _.. _~.

jll) 'of :ii-.e ::"inc4FH:R~i Se1i:~nlIfi1!esf.~r'e::-~'{;:lG:Se'dsag_iiG:}i'lows: ,". '
:-:-:::J!J~ " , .• '-:i~:"";::' :~~•. ~5'i13llll :"'-5'18" r-eVl~·S"~T·,..;n'-'"~3°p·'....,l)<'O'<l-:.""co.:."·....!.~..............~ '. -.- _~·.i .• ~~ oJ f'\ u,,· uc; "'oa a, .. ~ •
:;, :~'O'7D0'f~T'-T,'55D-A-3119 revision 5~ Steam Balance.

. ,. 55B-A-3207 revision 1, Hater Balance . !'"
, .' ~ ....1.. ..,,~......~~./ ....-1: . . . .• .' -. .' , _ ~.. '.' . ' ..

In additiol}i th¢ oveliail block [10\.,. diaaram 55E-A-C'?7 has be m'.·' ', •
..,: ,:.~,::'"":'updated"to~f1-eci: M~-(ke~_naturalgas-con.sumptio,n 5n the p'f,os:ess' '~:..
. . :.,'.". 'units. ReviS'ion 4 is endosed., . "" . . !...

" '. 5('~) "~fi~~~if~'~~;'~~-in~~~~~~;~;~~v~~:~~r~c. tl~e. fu"eJ.:,,~~~.:co_st!·,'!H
.' - :". ': ,(cost of coke is neligible), i.e., S2.35/1'1l'1Btu·(proje·ctE~d:·f~}-.'

"~""'." .'ij":..",,o<.·19,82~For the expansion .case_considered this. is' equivalent, 'to;"
:,':"""';:. --, ..~ .<.-' -1: ... ~~:; ,. ,'ajjpro'xi inate ly $3l'lH in '1982.< -".;....., :: ,'. :. .' . -'.~,.", .', ~:~. __
:;:["';:~r:.-~~'..~;'~'.::':.<-:.:<.:.,::":::"",'.: . ' " ,'. _ . _::': _-.~,',.~:"~"::; ~~::.::~:);:-'>'.'.'" -', . ! '.:-

..·.c.:·~.:.:,·::::'~~.)}~~6&(.::;)hl~·has b.een covered by ·W.·_,:.~T:~~.ari'·in,hJflett~l~ to M~' A.. ?ypple "<:,;~~';;'.,."
:~.~:'", .,-.. ': dated 22 November 1978~ 'acopy of·1'/hich'--1s.enclosed~ '. ' . ',;.. C-" :- ," .'.

Fi1~: 111

..

. .... .

FU1'ther to the defi ci ency letter from the Energy Resources Conservation
. Board dated 20 September 1978, we can supply the following additional
dat~. The clause numbe3correlate with the numbers in the E.R.C.B.
le{ter •

1. This cannot be answered at the prese~t? as further studies
are being completed .

.."~J.J,-L.-"''--:.-.r:":-",--,,-Jt,,,J, ', ... " , . _ .

;/ .. ,~..:_,.:'--~' Items 2;' 3, Sea) and S(b) are adequately· covered 'by the November i.f'J.
revision of the E.R.C.B. cpplication.

'.':.'

:..~

A detailed analysis of upgrading the sulphur recovery facilities
to 'an efficiency of 99% has not been attempted. The facili;t'ies
included in the expansion are aimed at satisfying the curr~nt
'clean air license requirements for SO? .limitations (equivalent

. ,to a recovery effi ciency of 95%). HO\1eVer, "curve costsll for
0: :~,:~ .. " . a .tail ga.s clean up unit to f!1atch the sulphur rec9ver unit· __ ,".

'.:: capaCity are $9 rtJ·1 installed capitalcos~ and $1Ir·~r4'peryear.<e-:,.< ..·
operating costs. . . .

8Ja)

- ';-;'.\ , ~-'

."', -...... -, .. ,,:.-. '.
- ~ u • -- , .

1 ••• 2
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Gp,E-A.:'l C~NADIAN OIL SANDS LIMITED
.'- 't;

,;

; , ..
"~ -,'

:" ':.' .,~'"

w. l. 01 iver 2 - Novemb~r 24f 1978

8{b) , Such a reduction if!S02 e~{ssion levels is well' be.YOild" the scope
considered in the operational study. ,This is equivalent to an emission
l~el of 37 longtons,per calendar aay for the revised expansion
case and will require ·fail gas removal facilities for the ex:i.sting
powerhouse stack and the sulphur recovery plant .

... - ',.'

.'. ,'"::,,~.::;,;.":c:"" '-·,·~.·.~9...,>- •• _ > •••The -~~02disp~r:s ion calculations'. 'are be1 ng, campleted by K. Rashid.
: .. '
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suaJ!::cn DJSPERSI0~ OF S~l

CAn:. Hovcrr:bcr 2g ~ 1978
Roy ~

C...~ca;. Fn\'iron.~ntal f\ffa it"'S
c·.C. : K. RashidK. Supple

W~ t. cary
u. L Oliver

Calculations of irl"j)dr.?..tmground level S02 \,'O~ pe:rfon-.ed using the
A!l1€r'ta E'nv~ro['l7!QnlPrt~t'"arr;s "Stacks" and "Flares".

The prO~rams h~re run to an £ast .southEast directicn he~H;red tOb'ards
. O~r FIHA r.-lOnitor. This direct10n was t:hos~n ~causQ fH~ gives the
greatest frequency of deYi~tlon~~ it lies in the prevailing wind
direction and it has tha rr~5t significant topographical feature.
These conditions correspond t~ Al~rta Env1ron8Qnt t~co~ndations.
The concentruti'Ons ~-er~ calculated at a tree top heiqht of 5 r<.etres... ~

I believe from earlier- runs that sisi1ar results ~uld be obta.fne4
..nth other olrt:<til;ms .md tree top I-~ight~.

The results ~re print~d o~t with F.~1mum concentrations with the
corresponding di~tance ~nd ~lnd speed. The pnoqrar.i also calculates
sti;lck hei9ht rc-quired to ~et !:.eTo\"(0_2 Ppzi. !he COJ1"".putf!r aTso
prints out the results fOr- flat ~e~in.

RFSlJlTS

CAl. ~ii?AR DAY
rio ...~.pans.!E!! .
45.000

fxpans:ion
bl,MXJ

31.4 LTSOZ
..266~O lTS02

O.3j6 .'it 3500 M lind 'If-}t,
165 m .

Incinerator S02 19.6 lTSOz
PC:r:i;rhouse SUl 185 tThU2
~~x. GLC (~itrr elevations)U.288 at 3Sno and 7.~~/5
Stack hdght required "fA
nat terrain '-d!); GlC
Stack height rcfjui l·~d 0.;89 at 363t~end 9.~/s 0.221 3t 3630 jnd 11.~~/s
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STREAA DAY

Pr-l)duction flute
Incinerator 502

Po~rholJse S02

l!o Ext)~n$fon_-.1.--......._ ............ rxpansion
71 ,BOO '*

37 lTSOZ

300 l T502
O~354 at. 3500 "nd

607000

23.5 lTS02
243 lTS02
0.319 at 35nn and

9 m/sStack h~i~ht required
. (with elevaUon)
. F1~t TeiT'~ln
H.!Jx GlC
Stack height required

.157 a· . 167 m

0.21 ~t 3630m and 11m/s
1121:'1

0..233 Cit 363!b and 12EVs
120 Il2

"* In this case Nat.Gas fired boner ass~ not o~rating.

Calculation of Gle due to Flare.. .

Onl.v 1 r'un of the F1a~ progrCl:ii \<~S run t..aldng the expilnsion StrE4i3t
d.:iY case. The results p,;;:~:

Max Gte ~ 0.023at ~500 m ~nd 4.5 ~s

; .. F~ this i'~$ult I (;XrJL~t that interC!ction ~Hh the lTJ31n pl~s \tilT
.be insignificant ~t the conditions 10r maxt~d8 ~round levels ~~tch
require Rind $p~edsof 9 • 12 ~/s.

The! progt'(::o s~cks takes a ne~r \-tilrst cas~ for tf-Je dispersion cGlcuii!t1cns.
jn~ sprl'!ad (sig:;,a) values are the S&--:e ~s for Hevb-al Sbbi 1fty but the
diffusion is tak~n in a limited mixing case under a capping inY~rsiQn.
There ;s no estir.~te of frequency or ouratiGn Ot ey~nt$ such as these
und on1y the peak conc12ntration with corresponding disr.ance and h'ind
sp~ed is pri~ted.
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In addition ~ situation li~e Gcos with uneven terrain is taken as if
the stack l":ere en a flat ~l=in with the pllJ;;"e r~ting a hill dOlmstre(lm.
This treatment gives valuEs up to tw1te the peak va1ues Pr2dfct~d for flat
tert't1in_

HQr;ever Gees ~s situ3ted in th~ Atrnihasca Ve1Tey and th~ valley effect
and ~1nd shear ~;th alt~tude have been sn~« to g1ve ~tter dispersfon
than predict~d by the' ijb!Jye m=~thods(see reference .1t2 and 3).

The freqt1e~y Qfa. tapping inversion is beHaved to ~ Tmt in Sumtr~r.
and VQry 1cw in wintar a Spf1 ng 3.f1d f?11 give the hish-est frequ{:nty. but
~oen C~'~lned with the COflcu~anthigh ~lnd spe~ required~ it fs not
surprisinp th~t our e~perfence of 9round 1.ey~iconcentrations over
0.2 p~ is less than l~ of trt2 time.

~ pto9r~~ talcui~tes the ~tack hefght required to achieve 0.2 ppm
un~e~ the specified Qisp~rsicn tQnd1tfons but it is strongly ~~:;men~ed
that? site speciftc model t~ developed ~fore engineEr~n9 c~~~i~nt to
any ne~ stuck h€fgnt9

R~fC!rences-~ _.

T. A Study of t~e Dispersion Charateristics of the C-COSPt~
p. R. 51, wson et al li.an::h 1978 ... Syncruc!e Publication

2. A predictive stud.>' of th~ dfspersion of emissions frv~ the
S~~crude Hildred la~e Pl?nt. XEP C~pany ~ S~rude Publication

3. The c.:;hadour of blJoyant plL!tla.~ fro;~ an oil SI'JI'IQS l"efinery ccr:lplex.
lfh?:1ey and lee - Canadi~n C~bU5Hon Resean:h l~!:rorritory _ 1977.
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GREAT CANADIAN OIL SANDS LIMiTED 2900 ALBERTA TELEPHONE TOWER. EDMONTON, AlSERTA TSJ lX2

November 30, 1978

':- In-.· Norman Strom
Manager, Oil Sands Depar~iit"-

.Energy Resources Conservation Board
'603 - Sixth Avenue S.W.
Calgary, Alberta
1'2P OT4

Dear Mr. Strom:

,RE: Proposed GCOS Expansi.on Application 780318

Fu:rthe:.rtel the ERCB··nOE rozeetingOil. November 27. 1978 and the letter
dated S~ptember 20. 1978 from the ERCB outlining deficiencies in cur
May i978 EReB Appll:ation ;80318, we can offer the following information.
7he clause numbers :)elow relate to the clause numbers in your deficiency
letter. l"e attach ':ourinteroffice memos, Iv.L. Cary to M.A. Supple dated
November 22, 1978 and :H.A. Supple to Iv.L. Oliver dated November 24, 1978'dealing with the deficiency letter clauses.

1) Delayed coking has been selected as the process scheme for
expansion. Vh: are continuing a limited study on a hydro-
visbreaking alternative but do not expect the results for
several months and give this alternative a low probabilityof 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 duringthis week's meeting.

. ... /2
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4) Ten copies of the following revised drat-lingswere handed over
at the meeting on November 27, 1978:

55B-A-51S, 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 ad.~uate during the meeting.

5(a). Installation of a flue gas desulphurization unit on a coke
.fired boil.er is feasible. How~,ver, the capi tal and annual

oper.ating costs of such a unit are prohibitive and signific2~tly
impact the viahility of the expansion project. The $251-!Hcost
difference quoted in the May 1978 Application did not include
flue gas desulphurization. It included only bo~ler, particulate
removal and auxiliary facilities.

5(b) Table 2-4 in the November revision of the ERCB Application
shows the capital and operating costs associated with
diifere;:t degrees and schE!mes of boiler flue gas treatment.
The capital costs shotVJnar~ stand-alone numbers. For
example, a coke fired boiler with ESP addition and partial
desulphurization based on a lime slurry process we estimate
would cost $31.3 million. Partial ..'rasulphurizat-ionin this
context means th,?t,' only the new added boiler lvould have flue
gas treatment.

Full desulphurization with lime slurry would cost $58.2 million
including boiler and ESP.

We ~sh to point out that the capital and operating costs were
·esti"llatedbased on a conceptual study (,Inly and hence the costs
do not include for specific site condition~ that would exist
at our plant. tVhen actual sit~ conditions are considered, we
would expect the capital costs to b~ 10 - 50% higher.

5(c) The difference ~n fuel co~t is equivalent to the cost of gas
because the cost of coke is negligible in comparison (i.e.
coke handling cost only). At a gas cost of $2.35/MMBtu,
projected for 1982, the total cost d~fference per year is
$2.9MK.

6. Present Case

The coke produced in the batch delayr.d coker facilities is cut
out of the cokers by means of high pressure water jets and falls
into a pit in the form of lumps of varying ~i~e. The coke is

.... /3
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G~EAT CANADIAN OIL SANDS LIMITED

then moved to a short term stoclq>ile using front end loaders
complete tvith enclosed cabs supplied with filtered air.
Approximately four-fifths of tho coke is drawn off the bottom
of the stockpile via conveyor us fuel for the powerhouse.
Periodically. the remaining cake is moved to a more per-manent
stockpile to the north of the plnnt using earth movers from
the O,r~rburden Operations.
Drainage water off the coke piles is collected and directed to
the waste water pond via the flare pond. From the waste water

.. pend). the t;;lter is discharg~cl ,th'roughcontrolled' outfall
facilities.

..•./4

Dusting of this type of coke is only a problem lY'henit is being
m.oved. Precautions are taken using ventilated cabs and face
masks to protect the personnel at these times.

Expansion Case
The coke handling and storage tY'illbe handled in the same manner
~th the expanded facilities. Approximately one-fifth of the
coke will be permanently stockpiled.

In the long 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 feet a.s.l. There it will be covered
in impervious overburden members to a depth of 150 to 200 feet.

7. 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. &1Y unsold 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
alone the river edge and pumped into the waste water pond
periodi.cally for discharge through the controlled outfall
iacilitias •

.~;:q?ansionCase
No change is anticipated in the above handling and storage for
~ulphur under the expansion case.

In the long tenn, unsold sulphur will be broken up and disposed
of at the oryttom of the mine pit at elevation approximately 900
feet a.s.l. TI1ereit will be covered in impervious overburden
membe~s to ~ depth of 150 to 200 feet.
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8(a) A detailed analysis of upgrading the sulphur recovery facilities
to an efficiency of 99% has not been attempted. The facilities
included in the expansion are aimed at satisfying the current
clean air license requirements for 502 limitations (equivalent
to a recovery efficiency of 96%). However, "cur.ve costs" for
a tail gas clean up unit to match the sulphur recovery unit
capacity are $9~~tinstalled capital cost and $1~~1per year
operating costs.

"j '••• '.

8(b} Reduction of sulphur dioxide emission levels, for the overall
plant, to·").5long tons per 1000 barrels of bitumen can be
achieved b:" the following alternative procedures.

Burn natural g~s in the boiler plant. This will require
boiler modifications and will result in an additional gas
consumption of 70 M}mCF per calendar day. This will be
equivalent to $53~~1per year additional operating costs.

Coke desulphurization. This cannot be achieved econo:nically
with currently available technology.

...• /5

Coke gasification. A battery limits plant (Koppers-Tozek)
including sulphur removal facilities will cost about $170~I
install~d. Due to the lew heating value of the resulting
flue gas, extensive heater, boiler and gas distribution
modifications will be required. The above mentioned costs
will result in a non-viable plant.

Flue Gas desulph~ization. A battery limits plane (lime
slurry) will cost about $38}~tinstalled and will result
in additional operating costs of about $7.2~fMper year.
The operating costs include an increased gas consumption
of 1.2 }~ISCF per calendar nay or 1.6 MMSCF per stre~
day due to reheating requirements. The above mentioned
costs will result in a non-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%).

9. 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 tlat al~hough
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 computer model is generalized and
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does not accurately represent the plant. We are well underway
in the development of a computer model more reflective of act:ual
topographical conditions. ~~e model is expected to be completed
in about six months.

..' ..

il~:'";"',
'~t~}·."":.

l\le trust the above
September 20, 1978
November 27, 1978,
possible time•

has answered all of the points in your letter of
as well as the items brought up in the meeting of
and ask that you schedule the hearings at the earliest

I ~ , .,

}1ASljb

.Attach.

~ Yours very truly.·~ t\ ("7 ,
J VlJ·t-~~JL{ .. .
M.A. Supple J.. L,
Chief Proces£j Engineer

cc: W.L. Oliver
W. Cary
H.I-!. Lewis

,," ,I
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Hr ..A.P. Scott
Gulf Canada Resources Inc.P.O. Box 130 .

.707 - 7th Avenue~ S.W ..
Calgary, Alta. T2P2H7

January 22, 1979

SUSrv1ISSION RE 1 8 \
. .,... 7 803 . \

APPLICATI0:,; ;'W. ~

- r- JAtr2-6 1979DAT~___ .
...." - ~-_._.---- ". ---_. ".-L.__ --

Dear Mr. Scott;

We acknowl edge receipt of your 1etter of inter'venti on dated
January 15th, 1979.

If you wish cny further information please contact the
l·iriter. 14e trust this is satisfactory.

Yours very truly.

tfl.~~ W.l. Oliver, Vice-president
~ Corporate Affairs

CMLOjtt
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January 22, 1979

;'.

j·lr.Jean Poulin
S.T.D.P.
"Box 1633
Edmonton, Alta.
T5J 2N9

SUBMISSION RE
APPLICATION No. '18"03 1 8

.DATF~" __ JA_N_2_ti _19_79__ ---1

Dear Mr. Poulin;
",":./ He acknowledge recelpt: of your letter of intervention dated

January 16, 1979. Following your telephone request we for~arded
to you on January 18, 1979 copies of tne November 8, 1979 Application
and November 3D letter to the EReB complete with drol>Jings.

If you wish any further information please contact the wr~tEr_
We trust this is" satisfactory,

Yours very truly,

"t~~. u
W.L. Oliver, Vice-president
Corporate Affairs

WLDjtt
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GREAT CANADIAN OiL SANDS LH~iTEO

January 23~ 1979
Hr. I~.E.1·1ason
Chairman~ Board of Administrators
Ne\o; Tmm of Fort t'idlurray
Fort ~kMurray~ Alberta

SUeMISSION RE
APPLICATioN No? 8 0 3 1 8
DATE .IAN 2 ~ 1979

• • • 2

Gentlemen:

He received three copies of your 1-etter dated January 17 ~
1979, addressed to the Energy Resources Conservation Board and the
accompanying brief. l\felook fon:ard to yC'.!..lt' presence,at the hearingon January 30th, 1979"

Confirming the information I gave to Messrs. Bruce Otterdah1,
Peter Van Belle and Gerry Beussieres durinlq our discuss'icns \'Ieare
hooefu1 that construction can start on the-alterations to our olant
in" mid-1979 and that the alterations will ~e substantially complete
in early 19B1. We expect the construction force to peak in late 1980
at"possibly up to 750 people. We are bui1ding new camp facilities
cnd exoect the entire construction force BD be domiciled in the camo.
~~e thi~k that relatively fel'Jpeople from tilis construction fOl"Ce wiil
choose to live in Fort r'ici1urrayfor the re1atively short time theyare at Geos.

We expect to hire 175 new perman2~t employees to staff our
plant subsequent to the completion of our clterations. We plan on
hiring the first 25 people during the last quarter of '979 and 25 per
quarter after that, until we attain 175. We plan to house all of
these employees in facilities provided by Athcbasca Realty. The
attached letter forwarded to me by Mr. Joh~ Marsh, President of
Athabasca Realty. addresses some of the CGncerns you voiced in your
brief regarding housing units required as c result of our proposed
alteration and how we plan ,to supply these units.

GCOS is concerned about your municipality's fiscal. position
and supports an equitable sharing \Yith the Nel....TOHn of Fort j'icr1urray
of the taxes paid by GeOS to the Impy"ovemE:nt District. \~e would be
pleased to meet with you and explore ways in \'Jhichthis could be done .

,. SV8S'DI:'RT Of SU"I ccw~,,'I1'. I'<C.
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GCOS ha.~ fr-equently reviewed tjle pos~ibility of establishing

offices for some of their personnel in Fort HcHurray and in fact the
employees o.~ Athabasca Realty \'lorkout of offices located in Fort
r~dlulTay. This matter will continue to be reviei'i;:;das oppol~tunitiespresent themselves.

We would be pleased to discuss the proposed alterations of Our
plant and the possible impact on Fort McMurray further at your convenience.

Yours very truly~

W.L. Oliver, Vice-president
Corporate Affairs

l~lO/tt
c.c. ~.E. Mason, 3 copies

B. Stadnyk, EReB, 10 copies
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GREAT CAHADlAN OH.. SAnDS llJ\)iTED

Jan 2

The Fort ~acKay Community Committee
c/o Mr. Gary Shantz
9401A . Franklin Avenue
Fort McMurray, Alberta

uary 3, 1979

$UBMISSION RE
.APPLICATION No.1' 8' 03 1 B

DATE' JAN 2 b l~(~
-

Gent1 emen:

.We received three copies of the Interventions filed by the
Fortj'1acKay Community Corrmittee dated January 19, 1979. On January
22, 1979 Mr. Blair Stadnyk of the Energy Resources Conservation Board
advised me to address our reply in care of Mr. Gary Shantz and weare so doing.

In the short time available beh ..een January 22nd and .1anuar.~I'
24th ~\'eal~e uncble to address all of the points raised in your brief
but will address the four points listed on page 4 and hopefully many
of the questions posed throughout the remainder of the text.

Environmental Points:

GCOSassures that the proposed alteratin to the GCaS oDeration will
not lead todetriITi2ntal effects upon the natural environme~t.
The str'2cm day S02 emissions ,,-.'illnot be increased' and will continue
to be well within the limits of the GCaS Clean Air license.
The frequency of upset conditions has been reduced durin9 the past
years by tighter operating controls and additions of environmental
equipment such as the co~struction of a second back-up sulphur recovery
plant completed in 1978 at a cost of approximjLely $7 million. We
believe upset conditions will be lower now that the back-up sulphurunit is operable.

The level of emissions et in the reoulations and in the GeaS Clean
p:ir License are \..,e11belc~' the level atJwhich there are neClative
cumulative effects upon individuals and the Gcas emissio~~-are wellbelow these limits.
The studies that GeOS is a":are of indicate there is no Droblem \'Jith
particulate matter settling in Fort j·kl·iurray. During 1979 GCQS vii11
be completing installation of Electrostatic Precipitators at a cost
of approximately $25 million which will reduce the particulate emissions
to below the levels established by the new Clean Air License .

.._.2
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Emissions from the GeaS plant are not having any negative effect uponwildlife or fish.

The \':ater taken from the Athabasca River is high in sediment and
naturally o~curin9 materials leached out of the ta~ sand on its banks.
GCaS settles the sedirnents~ uses the \.;aterfOl' Cooling and returns the
I'Jaterto the river. Any water used in the process is not returned tothe river.

The VOlume and amounts of water, chemicals, etc. retul-ned to the River
are reported monthly to the Department of Envil'onment and are \"ithin
the limits set by the GCOS Clean l.JaterLicense. All st.udies 90ne to
date indicate that there are no adverse chemical and biological effects
on the biota of the Athabasca River beyond the irr~ediate Vicinity ofthe piCl.nt..

I~eundel-stand that the reason the Athabasca River \'Jater is not used for
drinking water at Fort r~cKay is because of the high coliform levels
caused by upstream pollution from communities such as Hinton and Fort
1'k~1urray.. It is for that r€=aSon Fort l"lct·lurray, GCOS and Syncrude
filter and chlorine trf.at 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 bet\\leen mid-1979 and early 1981. HJst of these people
Hill be hil~ed by the contractors and \'lill be provided accoR'TiOdations inthe camp.

After the alterations are complete GCOS will require approximately 175
new p~ople to run the operation. We will commence hiring approximctely
25 people per quarter co~=ncing the last quarter of 1979.
Speaking to point (b) on page 4 of your· brief, a formal program of
training recruitment and employment for the native people of Alberta
has been in ~lace since 1971. Last year the program was temporarily
suspended win .the Union objected in November, 1977 to GCaS placing
native people in positions \...ithout fi"rst posting these positions for
Union members. WE. have ~een discussing this in detail with the Union
and expect the matter to be resolved in the near future so that the
program can be reactiva~ed. As in the past this program will be offered
to the residents of Fort 1·~::cKay. In the past this program has been quite
successful with a total of 205 Native People haVing been employed by GCes.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 months of service.
29 had 6 to 11 months of service,

9 had 3 to 6 months of service.
57 had 3 months or less of service,

... 3
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The above figur~s do not include the n~tjve p~u~le employed by our
contractors. We estimate that 35 to 40 people from Fort MacKay have
been employed by GCOS or its contractor.
Addressing point (c) on page 4 of the brief; GeOS intends to co-operate
and comunicate \1ith the Fort i1acl(ay Community Committee regarding all
matters of mutual concern and has established initial contact w)th the
Committee through the offices of the Commissioner of the Northeast Alberta
Region. Contrary to SEveral references in your' brief, GeOS has not
ignored the communi ty of Fort i'1acKaybut has ha d meny contacts I.,.ith
various people at different times. However, in the past GCOS has been
unabl e to establ ish a contact in the cOffi:i1uni ty'hdth whom our peopl e can
rnainta in easy and regul ar access. For ma,ny years ~'/e attempted to keep
in touch through Native Outreach and vi s~ r.s to the communi ty by GeQSpersonnel.

Addressing (d) on page 4, GCOS is Willing to provide at its expense
transportation for its employees and for the employees of contractors
\\lorking for GeOS ~'lho reside in' Fort r''lacKay if there are sufficient numbers
of employees. From 1967 until 1976 GCOS did provide free t,"ansportation
to and from Fort r·~acKay. HOI'lever the number of GeOS e.mployees living in
Fort MacKay decreased drastically in 1976 as they apparently sought

'employment e1sel·:here, and only on: employee l..,rasleft.

He trust this addresses some of the issues raised in your brief.
We WOUld be pleased to discuss the proposed alterations of our plantfurther at your convenience.

, ..,

Yours very truly,

-
W.L ..Oliver, Vice-pre~ident
Corporate Affairs

14LO/tt
c.c. G. Shantz, 3 copies

B. Stadnyk, ERCS, 10 copies
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E~;ergyResOUl~ces Corlservation Board
603- 6th Avenue S.W.
CALG/l,RY ,J\l bel'ta
T2P OT4
..D!:!cr /"]r. Boeheme:.

: .. ": ........~..

February 2 ~ 1979

. . . \1 ~ ._

The -rollm-Jing ;s the outstand.ing frrfcr;;;atiofl requested of
G.C.O.S. at liThe Hearing" on Jar.uary3tlth end 31st.·

7.1
5.8
2~7
2.6
0.6

.A. To questior.s of i·ir'. Poulin (STOP}

(1) .~$h Pond Dime~sions (Average)
600 ft x 365 ft x 10 ft deep

R;:! - •.-"" .;;1 \.,/ •• ,
~:..;.'''''' Q ,0

(2) Analysis of G.C.O~S. F1yash

S102 •

.;12°3
28.9 38.3

5.52-
18.8 - 25.9

'I ,..o"21J5
Sulphur (as 504)
CeO

3.7 -
1.5 -
1.2 -
0.4 -
o. ~5-

NiO 1.1 -
Tt .0\ •.)

::.
~->')?

3.8 -
0.15-
1.S
1.1

~'.. :,. '~;'a : •• "Jl (:: . "••• ::.'.;, ...... .". ~...c.

O.2!;

1.6
3.8
O.2i

1.3
'" .. /2
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Energy Resources Conservation Board
Page 2

.Range % N/~"

. P20S
less on Ignition

0.12
11.4

0.18
39.0

Other Elen:ents Typi ca 1 'h1ues
:' ." .,

'.J:

.Ee!!!
3ia
<25

.2.2
(240
'" 20
150

<40
" 20

0.97'

: "

. E-iil:

Cd •
Cr
Co
Pb··,
u·I.g R

(3) No iiifring:r,;~ntsof the gu"ide1ine of 16,000 ppm, for our
sulphur plant incinerator stack, have been experienced.

T~e coke bu~n tn the ~alculations results Supplied to DOE
in cur Nove~ber 30~ 1978 letter, item 9 is 2700 t/d~

S. To questions of Ft. MacKay Repre5e:J~ative (~r_ Boucher):

.. (4)

. (1) f.::']alysis of Gens ~Jast'='~'ater
Averages for 200. sc.mples in 1978 _

'.Total Suspended Se1ids
on and G~ease
Threshold Odor No.
Ch28;cal Cxyge~ De~ar.d
~'he~ol 5

22.7 mgJ1
5.3 mg/l
83 mg/l
73.4 mg/l
O.05n·;gll

nil .

- .... /3



Energy Rf;:sourc ..:s Consel'vati on. Soard
Page 3

pH 8.15 mg/l
nil~. ". ~'" . ~ $uphjees

Biodfu2mical Oxygen
Dem=.nd 40.4 mg/l

61.6 mg!1
13.1

Total Organic Cabon
Ten:pere±ure DC

(2)
M:ewill indeed discuss AOSERP& Geos envil'oilmental reports
with the Ft. Mac Kay cor.:munity represe'ntatives.

(3)
Olur Nr. 0, G. S,nith and Nr .. 4. Schuster \\1i11 Drovide the

. . 1'" " ". '" -... ~, .y' ~h "1-romrnun1 ty re ~ 1.10!'1S1rrcer,;::ce i'n <:11rl,.. ".ac.,ay ~ I. ey \'J, I
. ;;reet \'lith th2 Fort ~1acKay CO;;;;;'iur.ity Cor;;mitt2e and disctlSS
~2 w~nner in which transportation will be provided and the
mrB!nimum numbe~ of employees /-esiding in Fot't ~'acKay to just'jf:v
rr:ee trar.spoi-tation to and ir~!iI the GeOS phntsite.

(4 )
r;lle have just reeei ved the C & G j-eport on the lir.oact on the
!:"]1!er of our Haste h'oter and \'Ii 11 .send this to Y~lI after
·rew:iew in a few days.

> ,;

. " . ./4
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Energy RescI.irces Conservation Board
Pas;e 4
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(1) Relationship b2~een bitumen and fines is attach2d
(Figure 3).

.' .
~:::~:/~pC:~\t\·.l\DL~\r··~OIL 5,td\IDS Ll~..~f7~D'.

Ene}"gy ReSOUl"CeS Conse}"vation BOiird
, Page 5

c. To questions of E.R.e.B. staff:

2000 TPH Tal'Sand

, .... (2) Maxim~m des;on'wajor flow rates for Extraction Plant
, per, each of the ,fi,v2 1ines are:

Feed-
Tar Sand Feed

iota1Recyc1e Water
Oversize
Primary Extrcction Tails
Oil uted Bi tLm:en

2000 TPH
1554 TPH

80 TPH
. 3213 TPH'

622 TPH
(3) The detai12d ana1.Ysis of the iP;M f.ercsene and gas oilstr~amE:rs en"e:

" '

';

Product SpecificatjD~s
KEROSENE

, Soiling Rooge
min).!l5TH 0 86 0% ,423 (.300

10% 440
50% 485. (1=!-60 ;:;ax)
90~; 551

End Poi I1t EPI 590
Gl"avity API 36.5 (35-45)
Su1phUI· S 25 pp,m
Nitrogen N 1 ppm

Aromatics 20~ 'Jo1 •
Sfwke Point 20 mb:] (min)

. ~'. . .

GAS-OIL---'
513 (425)
594
698
350 (900 max)
910 (950 min)

23 (20-30)
2300 ppm (3300)
550 ppm (600)

..... 16
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El~€i'~Y Resources Conserntion Board

. Facil ity 1978 "1979 Total

(4)F:ecovery of diluent naphtha frcm the plant 4 tails by the
steam st.ripping process is greater than 90%.

(5) Extraction Process steam l-equiremeryts are:

Winter 0.14 lbs steam/ 1b tar sand
Surrmer· 0.12.1 bs steam/ 1b tar sand

.The stea~ availcbility limits the Extraction plant 60% .
. of the· .time in Hinter and 10% in summer.

• : i I .••• ,

'.. .' , .

(6) . A 350 tid coke feed boiler would be required to l'ep1ace the
gas fired one. At 6% sulphur this would release 42 tons/day"of sulphur dioxide.

(7) Capital cost breE~down for expansion is:

YEA R

!~..

. Overb!irden/t'1ine
Extraction

2.0
0.1 6.5

4.7
2.0
2.1
5.0

Upgrading

Offsites
Utilities
ARCL & Geos

1980

18.2"
27.9
20.0
6.4
6.4

10.0

1981 1982

6.1 9.5
23.0
16.5

5.3
5.3
8.0

O.1 22.3 88.9 64.2

35.8
57.5
41.2
13.7
13.8

9.5 185.0

23.0

..... /7
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Energy Rescu;"ces Conser"vation Board
Pag.: 7

(8) Pro-rated Estimated Operating Costs for the Al tered Facli Hies
to Produce the Additional 13)C'tiD BPCD

Nine
""'''IY~;"i'l ear

: ... ,

Ha inter:a r!c e
Op. Labor
Other

.
1.4
1.0
1.6

: .. ,' . 4..0
.... :

Extraction Haintenance .
Op. Labor
Other

1.6
0.5 .
0.1

. 2.2

Upgrading : . ;'.

Utilities

t':a intena nce 1.0Op. Labor 0.7
Fuel Gas 1.8Other 0.3-- 3.8

Nainter.ar.ce 0.5Op. Labor 0.3
fuel Gas 2.2Other 0.4

M.E.Mairitenance
Centralt-iaintenance

3.4
2.1
(Y;9.

0.5
1.1
1.1

1.2
2.5

. Engineering
AC:iiin- Plant
Adml n- F&P etc
ShutdOl'ln

Electricity Purchase

26.5

r: .. -.".. .. "".,~._,~ Jlnl'';'' "'os'" '~1c f .....~y ,.,,-.- ~---c"s.;.. ..." r!..-"r.<:> ~s ~ , ... o.c,
..1;-:: • .; .... ~~." ..... !. \... L -' "';. - ';'.'!. .~, -= ,. t. L" '::':''';!C <:; r~ ('(:su. '-
alterations. Hm'lever cr::,~21 vOlumes to incr-ease to al1m-: fas:el-,ninil19 i"ate.

. .... /8
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Energy Re~o~rces Conservation BoardP~G~8

D. To questicns of D.D. E.:

(l) Peak Synthetic Crude ?ioduct~cn with Present Facilities
Capacity Test Period Sept~~b=r 16-18~ 1972
., .-SeptewDer 16 - S5~501 bbls/d (off units)

:,' " .Normal Operating Period Naximum' , ,. ~ " ..

October 13~ 1975 - 71 ~454 bbls/d

. ':
" .

(2) Present peak S02smission is 342 t/day •

Please telephone. us if this ~;quires further clarific~tion·"

Yours very trul.y ~

~1. l. Oliv.::r
,,~ C"/ ....,.,.....i"'••- • ..J _u.....

AttachmEnt:;





· .... .~ ~". .~
~ '. • '.'1- 1 ~: ..
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LIST OF INTERVENTIONS

1. LETTER FROM GOLF CANADA RESOURCES INC.
DATED JANUARY 12, 1979·

2. LETTER FROM JEAN PaUIIIN
DATED JANUARY 16, ~979

3. SUBMISSION FROM NEW· TOWN OF FORT McMURRAY
DATED JANUARY 17, 1979 (ALSO EXHIBIT NO.4)

4. SUBMISSION AND LETTER F.ROMTHE FORT MACKAYCOMMUNITYCOMMITTEE
DATED JANUARY 19, ·1979 (ALSO EXHIBIT NO. 5)AND FEBRUARY 12, 1979
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ENERGY RESOURCES CONSERVATION BOARD
IN THE MATTER of tne Oil 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 Oil Sands
Limited for a permit to amend
Approval No. 1944 for a scheme to
recover oil or a crude hitumen hydro-
carbon product from oil sands •

STATEMENT.OF INTERVEN~ICN
of

GULF CANADA RESOURCES 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 ~~ interested party in
the subject Application, hereby indicates its intention to
appear at the hearing to be held at the MacDonald Island
Pavilion, lSI MacDonald Drive, Fort McMurray, Alberta, on
Tuesday, January 30, 1979, for the purpose of cross examination
of witnesses and presenta~ion of argument with respect to
evidence adduced and issues raised in connection with the
subject AEplication. Gulf Canada Resources Inc. further
wishes to reserve its right to adduce such evidence as deemed
appropriate with respect to any and all aspects of the
".subj ect Application.

Dated at the City of Calgary, in the Province of Alberta, this
12th day of January, 1979.

R~~~tUed'

A. P. m;~ V
Solicitor for
Gulf Canada Resources Inc.

All communications with respect
to this statement of intervention
should be directed to:
Gulf Canada Resources Inc.,
P. O. Box 130,
707 - 7th Avenue S. W.,
Calgary, Alberta T2P 2H7

Attention: A. P. Scott
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;f:cAt/d;Lj
Hew Town 0f Fort mCmurray

SUBM1SS!'JN RE
APPLICATIO~ no. 780318

dAN:-' ,",Z f.J !~(::JDATE
42 RIl'DEl STREET

FORT MCMURRAY, AL8£RTA
CANADA T91i 3Et

PHONE(403i 743-1000

OFFICE OF THE CHAIRMAN

January 17, 1979

The Chairman and Members of the
Energy Resou~ces Conservation Board,603 - 6th Avenue~S.W.,
Calgary, Alberta

Gentle:nen:

With t'eference to the planned expansion of the Great Canadian
Oil Sands Pl~.t in the area of Fort McMurray, Alberta, I ;wt....shto ~ress
to your office the unqualified SupPort of the MuniCipal Council inFort Hc..l1urray for this development.

We consider Great Canadian Oil Sands an excellent cot'poraCe
citizen in our COIllIlJ.unit1 and in our area~ and have enjDyed a verysatisfactory working relationship for over a decade.

Further to our statement of support, we w-ould hope that this
project Would be encouraged by the B.R.C.E., and that no celays will
result in either the approvals or development Schedules for ~his project.

I have had my staff reView· the proj ect plans, and "their comments
are attached for Your information. We ~ould hope that we w~uld be able
to make a preSentation along these lines on January 30, 1979, When weexpect you to be pres~t in Fort MCMurray.

On behalf of the Board of Administrators of the N~ Town ofFort Mc..\furray,I remain,

YOurS sincerely,

/vec

~fjf)~t~
Chairman,
Board of Administrators

Attach.: Staff analysis and report on expansion impact.

Centre or the Alberta Oll Sands
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... NEI~ TOl~N OF FORT MCHURRA Y
BRIEF ON G.C.O.S. EXPANSION

PREPARED FOR THE ENERGY RESOURCE CONSERVATION BOARD HEARING
JANUARY 3D, 1979

Background
Great Canadian Oil Sands ltd. made application in May 1978 to the Energy
Conservation Board of Alberta for approval to expand their oil mining project
located north Of Fort McMurray. This application was substantially modified,
by letter, to the E.R.C.B. dated November 8, 1978 •.
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A hearing by the E.R.C.B. has been scheduled for January 3D, 1979, inFort McMurray.

All of the personnel employed by G.c.a.s. and it's Sub-contractors at the plant
are housed in Fort McMurray. The New Town of Fort MCMurray has therefore a
direct interest in the expansion of G.C.D.S.

The Proposal
T~i: prime elements of the G.C.O.S. expansion as understood, are:

cost 185 mi 11ion do 11a:'s•
. production to rise from 45,000 barrels to 58,000 barrels per d~, average.
• ore body lifetime reduced from 22 years to 17 Years.

peak construction work force 750 in the Fall of 19aO.
construction start up - Summer of 1979.

· completion - mechanical - December 1980 •
· completion - bu.:ketwheel - mid 1981.
• labour force increase: 175 permanent employees.

The lifetime of the plant can be extended beyond the 1997/2001 depletion date
by mining and/or upgrading bitumen from nearby leasf~';.,some of which are heldby a sister corporation.

The expansion consists mainly of plant elements maintained by G.C.D.S. work
forces. Therefore the increase in SUb-contractors maintenance crews isanticipated to be minimal.~./ ..

2/ .
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General Impact
The timing of the G.C.D.S. Expansion is very appropriate since it fa')ls between
the completion of the Syncrude project and future development of Alsands and
an anticipated Syncrudeexpansion. This \·lilleven out the extraordinary gro\"th
rate of the municipality. It will also increase the likelihood that the
construction work force will elect to live in Fort McMurray with their families.

The magnitude of the expansion is small compared to the recent project completed
in 1978. The municipal infrastructure will complement this expansion.

All of the G.C.O.S. employees at the plant are citizens of Fort McMurray.
The Municipality therefore~ has an interest in the economic viability of the
G.C.O.S. operation.

It is for the above reasons that the New Town of Fort Mc~lurray suppor-~
G.C.O.S. in it's application before the E.R.C.B.

Lifetime of the Ore Bodl
One area of major concern is the duration of the operation. The lifetime of
the are body will be reduced by about 25%, from 21 years to 17 years. Thi s
is a signi~icant reduction.

The Municipality has entered into debentures of 25 Years or more to supply
services. The proposed expansion will add to the need for further debentures
of equal term. A number of fami~ies have assumed mortgages of 25 years or
more and many new families moving to Fort McMurray will likely do the same.

'1
I
I
I
I
I

A shorter life span of the G.C.D.S. operation is therefore of concetn to the
Municipality. We recognize that no iron clad guarantees can be given that
the operation will continue beyond 1997. We raise this issue at this time
for two reasons. One, i"n future hearings of the E.R.C.B. this issue be given
full consideration; two, to urge G.C.D.S. to keep the Municipality informed
nf efforts to extend the are body that can be mined and/or upgraded at the plant.

The latter is particularly significant since the Municipality intends to attract
ancillary industry needed to diversify it's economic base.

3/ .
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Short Term Fiscal Impact
No estiJr:ateshave been prepared by G.C.D.S. to show the impact of it's expansion
on the population growth of Fort McMurray.

Tihe c~nstruction labour force in past projects has largely been located in
al:commodations at the site. Neverthele5s~ even during the peak of the SyncrUde
c(Jnstruction, with a housing shortage in Fort McMurray, 16% !: of the work force
lived in Town, including 750 families (SYncrude Construction Force November
1977 p.6 Alberta Municipal Affairs).

With Fort McMurr~ providing a much broader range of serVices and a mare adequate
supply of housing, it is likely that a large proportion of the construction
work force will elect to live in Town with their families. The shorter
construction period, i.e.· 18 months, could be offset by the likelihood of

. .
further oil sands development anticipated beyond 1980 .

In Table I, we have assumed that 50% of60D construction employees will elect
to live in Town.

The permanent work force addition of 175 people 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, ba5edon Table I~ shows that
combining the construction and permanent work forces with expansion of the service
sector, the major impact will Occur during 1980 with a small decline during 1981.

GRAPH I
IMPACT ON PoPULATIl»l
G.c.o. S. EXPANSION

Population

1600 first date of
f1ddftfonal Tall
;rrans fer under
current systemr
I

1979

1982
1980 1981

4/ .
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Under the current fiscal arrangewp-nt, Improvement District 18 transfers $50.00
per capita for every resident of Fort McMurray and his dependents employed in
a tax paying industrial plant located outside the Town.

With this revenue system,the first I.D. Tnansfer generated ,by tbe G.C.O.S.
expansion will occur by late 1982 so that the Municipal services have been
provided for almost 3 years.

This is similar to what occurred during the period 1976-1979 as shown by
Graph II.

GiWHlI
£STlHATED IHPllOYEHE/lT DISTRICT TAX TRAHsftR'. AND PCPUlATION GROWTH

'·---·Popglatfon 1976 - 1979
Populatfon ,

jD~iJoo
Tax
Transfer..--.. ...... ,. Tax Transfer

25,000
.~ 600,000

~
,I

~
,:,,". '.. .....:'
.: ... ~ ~$'

, , ,~,~':::i::::',; ~./

.. ";1•• ·I :n.t"I' ••III.I..i~.~I' •• I ''1tt •••• lI'rttl .. '''' .. I'' •

------

500.000

20,000 400.000

300,,000

15,000

200,000

•I
1976 1977 1978I

I
I
I
I 5/ ..

1979

Long Tenn Fiscal Dnpact
Of greater concern is the long term fiscal impact on Fort McMurray under the
present financial arrangement. During 1978 every employee (including part-time)
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working in a tax paying industry in Town will con','::ribute::S340.00 through
the 59.3 mills tax levied on those commercial/indus~rial projects.

In 1978, the amount received per employee of the industry located in the
Improvement District was $146.00, @ 550.00 per capita.

The Municipality has experienced fiscal difficulty related to growth as
evidenced by a 107% increase in mill rate over the four year period 1975-1978.
TIi~ .'..f.~ fee of $50.00 ~~r qualified capita has not kept pace with inflation. !

a~A, t~.,:-expanded demand for services. If indexed to the Municipal milT rate
{lver :'tnelast.4 years~'the 1978 per capita tranSfer should have beel' over
$100.00.

The G.C.O.S. expansion of 175 workers in itself is very minimal.
will add to the present imbalance and if this imbalance continues
Municipality will not be in a position to~ontinue operating.

HoweverJ it
then the

When the short term impact and the long term impact are combined, an impossiblesituation evolves.

In a conventional setting the initia1 tax revenue of a plant such as G.C.O.S .
is substantially higher, offsetting the Lipfront operating 'deficit acc:Jmulated
before new construction is placed on the assessment roll. As the assessed
value of the plant decreases, revenue deceases over time.

• c'
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Housing Impact
The magnitude of the impact of the G.C.O.S. expansion on population is
relatively small. The graph below, I i1ustrates the POpUlation impact related
to projection 8 of PT 110/78.

6/ .
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GAAPH llrPOI'I1lATIo.'(IIICREASERELATED TO PROJECTION B PT 110/78FopulatiDn
';0,000

.---------- Projection 8 plus 6.C.0.S. oxpansfDn
,"-- -. Frojectlon 8

."..... ~.
, ~" ........--- ' ,_.-30.000 --------::' : _

--~.. --------
'. ~-, . , ,~.. 'j\.

:~ ,~, I'

, '.5,000

04-------,--- .- r- -,
1979

1982
1980 1981

For exfst1rl!l demand we have used ProjeC'tfon B,which assumes Syncrude expll!slorl and Alsands
'1¥I~!) with a flew TOWIl. Both of thes-e projecb be9fnrlfng to impact en the TDwnby- lSISl

;';'" Of greater concern however, is the impact on housing demand. Table III shows
the demand for dwelling units generated by the expansion. It shoh~ that G.C.O.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.

"'I'.~l .
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It is our understanding that Athabasca Realty requires approximately 100 new
dwelling units per year to allow for replacement of units occupied by former

Athaoasca Realty has about 150 vacant lots available and Some sites for town-
houses and apartment dwellings which may be used for link housing or zero lot
line units in Thickwood Heights. Furthermore, Grayling Terrace will contain
approximately 100 link hO\lSi~g or zero lot line housing units. All of these
are in various stages of development and have received the required approvals.
In addition, it is anticipated that Athabasca Realty will be requesting
approval of a project to re-develop Ptarmigan Park in Waterways. At this time
the number of units involved is not known.

7/ .
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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.a.s. employees, would have an adequate amount of land available for

•developing dwelling units to allow for this expansion. Over the long term,
of course,.Athabasca Realty will require new areas for development.

Housing accomrr~dation for the service sector employees, generated by both
the construction employment and the permanent employment. could be a problem.
At the present time there is an adequate supply of vacant apartment units
and sites for additional multi-family dwellings. However. in the area of
single and two family dwellings. this will become a problem in the very near
future. Using the Impact Assessment previously prepared (PT 110/78), the
following graph shows the effect of the G.c.a.s. expansion on housing demand

'in single family dwellings.

The gtaph below shows that the major demand for new single family dwell ings
will occur during 1980. That is also the point where we expect to run out
of single family lots in Thickwood. The net effect of the G.C.O.S. expansion
may be to require a fast tracking of the Timberlea development •

Po",:; I

1000

GRAPr, IV
IMPACT 0., SIlfGl..£ FNlILY SUPPLY OF CllNSTRUCTIOIt

AND SERVICE SEcro;:l. DEMAND GENERATED BY G.C.O.S. EXPANSION

---------. Projection B plus G.c.a.s. Expansfon
• 0 Projection B

/"
/

/"
/"

/"
/"~://. .---EXISTING .<_

SUi' PlY ,,"._

/ .....-. ..-
/'"--"/~-~I:'-

OI";:~--19-79---I""..---1-980----/ r19B1 1982
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It is virtually impossible to predict accurately the increased demand on
single family dwellings because of the many variab12s and the small number
involved. The assumptions used to prepare Table III and Graph IV take
neither the greatest or tile least impact. It is based 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.O.S. in itself 4s
relatively small in terms of the impact on Fort McMurr~. 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.O.S. expansion on the fiscal stability of the
New Town of Fort McMurray. The following items are submitted:

.a) Municipal Boundary
It is suggested that G.G.O.S. apply to the local Authorities Board for annexation
of their plant to the New Town of Fort HcNurray. Tr:eexact boundar; es to be
determined in consultation between the Town and G.C.O.S. Taxation from the
G.C.O.S ..operation would then accrue directly to the Municipality in a manner
similar to the current School Board position. This would allow the Municipality
a broader tax base and allow it to apply a tax rate on G.C.O.S. as is applied
to cOITillercialoperators located within th~·community.

In the event that annexation does not occur, a formula will have to be devised
whif:hhas the-same'.effr::ct~lithout.the G.C.O.S •.operation being within the ,Town
limits of Fort McMurray •

b) G.C.D.S. Offices
It is also suggested that G.C.D.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 to be located on
the Civic Centre Site. Similarly, Alberta Power is building a 40 thousand sq. ft.
office facility within Fort McMurray's C.B.D. It is entirely appropriate
that G.C.O.S. operate a similar office in Fort McMurray, perhaps locating it1s
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 will also diversify the

9j •••..•••
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labour force. The Municipal tax revenue of such an office facility can assist
the Municipality in creating a more stable revenue base. It would strengthen
the Commercial infrastructure, thus providing a wider range of services.

c) Participation in Timberlea
The G.C.O.S. expansion may result 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 Municipality will
be required to debenture these costs over a period of time before revenue from
the sale of these lots would retire this debt. As such, the Municipality
reqUires participation committment from G.C.D.S. in the development ofTimberlea.

Conc!usion

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 McMurr~'s best
regarded corporate citizens. The economi~ actiVity and creation of needed
regional employment is most significant. We therefore share in supporting
the application of G.e.D.S. for expansion of their facilit~es.

Our primary interests and dedication is to Fort McMurray's best interest on
a broad scale. While generally the impact will be positive, this in no way
should Gompromise arduous efforts to abate n~9ative effects.

This submission is prOVided to the E.R.C.B. in the full confidence that the
ameliorating conditions recommended above will be given fair consideration
and implementation. The New Town of Fort McMurray can then continue to provide
a town for the employees of G.G.O.S. with a high level of service and at areasonable cost.

Respectfully submitted,

G.E. Buss;eres
Municipal Secretary

Bruce Otterdahl
Director of Finance

?i::terVan Belle
Senior Planner
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TABLE I
POPULATION IMPACT

G.C.O.S. EXPANSION

JUNE FALL JUNE JUNE1979 1980 1981 1982ConstructionWorkforce 50 600 50 0050%
Living In Town. 25 300 25 00Multiplied2 x '-, " 50 ' ',600 50 00Crude Labour
Participation Rate44% 100 1400 100 ' 00.. -.

Net Change +100 +1300 -1300 -100

Permanent
Workforce
100% in Town 0 a 160 15Multiplied3 X a a 500 45Crude labour
Participation Rate44% a 0 1100 100
Total Net
Population Change +100 +1300' - 200 00

Although the peak constnJr.tion work force is estimated at 750. the peak longer
term construction work force is assumed to be, 600 only.

~: ALL FIGURES HAVE BEEN ROUNDED TO THE NEAREST 100.
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TABLE II

Total Commercia. Industrial Assessment 1978
Municipal Tax Revenue 59.3 mills say 60 mills
Total Revenue

. $ r 8,000,000

$ 1,080,000

Census 1978
Employees in Part-time and Full-time
Manufacturing EO
Transportation 442
Wholesale Trade ' 218 '

Retail Trade, 916
Finance Insurance etc. 528
Accommodation Food Service 408
Other Commercial
Business & Personal

Service 633 '

i:

Rev~nue per employee

1978 1u Transfer
Total Revenue $50 per capita

Number of Emp~oyees:
Revenue per Employee

$232,250
1,588

,$ 146.00
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TABLE III
G.C.O.S. EXPANSION

IN?ACT ON DWELLING DEMAND

i
•. I

G.C.O.S. E~PLOYEES 50% SF I CONSTRUCTION 5o;.~ SF1 NEW mJELLmG AND SERVICEUNITS SECTOR NEW
m~ELLING UNITSJUNE 1979

30 15JUNE 1980
380 190JUNE 1981 90 45

.. -150 -75JUNE 1982 30 15 - 30 -15NET CHANGE +120 +60 .+230 115

1. Using 3.42 persons per dwelling unit 1978 Census.
2. Does not include new units normally required.by G.C.O.S. each yi, . to replace

.'units lost to attrition.
3. Assumes that G.C.D.S. will not provide housing in Fort,MD~urray for construction

employees. They may elect to do so in part.

. .... '
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THE ENERGY RESOURCES CONSERVATION BOARD
by

THE FORT M4CKAY COMMUNTIY CO~lrTTEE

January 19, 1979

in relation· to the

PROPOSED GeOS EXPANSION APPLICATlryN 780318
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Introduction
Before 1960, Fort MacKay was a relatively isolated settlement having little
contact with the "outside \:'iOrldll.The buildina of the Great Canadian on
Sands plant in the 1960s marked the beginning of the encroachment of major
resource developmer.t upon the settlement. The plant was constructed on the
site of traditional hunting and trapping grounds - an area which also p!~vided
summer residence far many fami~ies from Fort MacKay. The construction of the
plant provided the first major conflict between the traditional lifestyle of
the community and an industrialized way of life.
In such a conflict, the llold\...ay" can not win. A giant like GCOS has not
changed its way because of Fort MacKay. But certainly our community has had
to turn "upside downu for GCOS and other specific resource developments.
We can no longer live as we once did even though some people in our settlement
would still like to live the uold 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 life has been, and
still is, very difficult for people in Fort Mar,Kay.
When the present plant was first proposed, we did not know what to expect.
But now we have had several years of experience 1iving closer to the plant
than has any other cOt1l111unity.As GCOS 'has appeared consistently to ignore
any ongoing liaison with 'JS to help us adapt to the new ''layof 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-applica-
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 ar(,:>of concern to the residents of Fort MacKay.
(1) Since the construction of GeOS, the quality of the air in Fort

~1ac'Kayappears to have decreased significantly. \-Ie are concerned
that:
(a) the exp~nsiG~ 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 condi ~,ionsin the past is unclear
to us. What would be the projected frequency if the
proposed expansion takes place?

(c) There may be a negative cumulative effect upon individuals
who are exposed to sulphur dixoide and partir.ulate matter
over a long period of time;

• • . 2
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(d) There a~e a number of people in Fort MacKay who melt
snow for'drinking water. There.rday be a long term
health hazard du~ :0 the settling of particulate matteron the snow;

(2)

(e) Emissions from GeOS plant are having a negative effectupon wildlife and fish;
(f) GCOS has not made any attempt to explain to the re~idents

of Fort V~cKay the result> of environmental monitoring by
the company and by the Alberta Oil Sands Environmental
Research Program. The people in our community do not have
the facts concerning the positive or negative significanceof company emissions into the air and water.

We are also concerned that the quality of the water in the Athabasca
River appears to have detoriated significantly since the constructionof the GeOS plant.

(a) How much chemical Or effluent is released into the river
water at the present time? We are concerned that the
proposed expansion will raise tl1ese levelsQ He would also
like to know the specific components of waste released intothe river.

(b) Why were water-tanks installed in Fo),tMacKay so that water
now has to be hauled into the community if river and snowwater is safe to drink?

(c) We believe that GCOS has a responsibility to ensure safedrinking ~later for Fort MacKa.y.

Social and Economic Issues

The fact that the GeOS application does not address social and economic issues
appears to demonstrate that the company will continue to ignore these points.
We suggest that the company has definite responsibility to work with Fort
MQcKay to enSu)~e that negative social and economic impacts are minimized andthat these problems are resolved.

(1) We are curious concerning the effect which the proposed plant expansion
will have on employment levels during the construction pet"iod and duringthe time of ongoing operation.
(a) How many jobs will be created during the construction periodand during the operational phase?

. . . 3
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(b) To date. neither GeOS nor its 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. GenS and its contractors have provided transportation
to and from the job site for employees who live in F01"tMcMurray.
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 GeOS site. As late as December, 1978. GeOS and its con-
tractors turned down a formal request from Fort MacKay for provision
of transportation for onsite employees. Ne deem this to be unjust.

(2) GeOS 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 operation 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.

(3) The necessity of belonging to unions makes 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
Fort MacKay. We are concerned that these impacts will be compounded by
the proposed expansion.
(a) As far as we know, GeOS has never bothered to determine the

nature of the social and economic impacts which the plant has
had on Fort MacKay. The application implies that the company
has no greater concerns about these issues 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-
styl e.

(c) We do not believe that the compar.y :dS ever assumed responsibility
for compensating individuals who~e traplines have been destoryed
or debilitated by the project. What effect will the proposed
expansion have upon traplines?

Conclusions
The FOI~t r~acKay Community Committee is concerned that in the prese.nt appl ication
for Expansion, 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.

. . . 4
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We can not go back to the old way of life 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 out~". \~e suggest only that the
company has some responsi~ility to work with l'S to ensure that residents of our
community have a real opportunity to participate in an industrialized lifestyle.
Accordingly, we are prepared to support the GeOS application if the followingare accepted as formal~ written conditions for license approval:

(a) That GeOS provide assurance that the proposed expansion will
not lead to increased detrimental effects upon the naturalenvironment;

(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 FortMacKay;

(c) That GCOS cooperate in serious. ongoing communication and liaison
with the Fort MacKay Community Comnittee regarding all matters ofmutual concern;

(d) That GCOS assume respDnsibili~ for providing company employees
from Fort MacKay with trcnsportation to and from the job site at
no cost to the employees as is the case with the employees housed
in Fort f.lcMurray~and further to ensure that all contractors workingon the GCOS site do the same.
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FOI·t MacKay COJliITlunity Committee
c/o 9401A Franklin Avenue
FORTMCMURRAY,Alberta
T9H 2J5

February 12, i979

Mr. V.E. Bohme
Board Member .
Energy Resources Conservation
#603, 6 Avenue S.W. .
CALGARY,AlbertaT2P OT4

. '"

---- ---------

D/\TE----------_.~-------~----..... " ....

Board

Dear r~r. Bohme:

Near the conclusion of the' recent G.C.0.5. hearings, the Board requested
a statement from the Fort MacKay Community Committee related to the
question of support for the proposed expansion in light of the commitments
made to Fort MacKay by G.C.0.5. Accordingly, our Committee has discussedthis issue. .

While \'1e feel that to the present time both government and industry have
tended to dOI'lnplay the problems faced by Fort ~lacKay in relation to the .,
impact of resource development, we have been encouraged by the recent G.C.0.5.
hearings. l~e deeply appreciate the commitmF'nts made by the company and
intend to follow them up carefully and res·~t,(sibly. Therefore, in light
of comI:-'ny assurances and promises, we wish ::"0 1end our support to theproposea expansion.

",.

/
/""--J,/ /

\ ..... ,.,

Fort MacKay Community Corrmittee
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LIST OF EXHIEITS

EXHIBIT NO. 1

PROPOSED GREAT CANADIAN OIL SANDS APPLICATION THREE ITEMS: SUPPLZ::."!ENTARY SUBMISSION,LETTER AND COMPUTER PRINT-QUT

DATED NOVEHBER 8, 1978, NOVEMBER30,1978 AND DECEMBER 11; 1978

EXHIBIT NO.2

ENERGY RESOURCES CONSERVATION BOARD APPROVALS AND CLEAN AIR LICENCE AND CLEAN NATERLICENCE

DATE NOT GIVEN (NOT AVAILABLE)

EXHIBIT NO. 3

SUMMARYOF COST ESTIMATES FOR THE GAS-FIRED VERSUS COKE-FIREDJ30ILER ..
DATE NOT GIVEN (NOT AVAILABLE)

EXHIBIT NO. 4

SUBMISSION BY MR. MASON FOR NEW TOWNOF FORT McWRRAY
DATED JANuARY 17, 1979 (ALSO INTERVENTION)

EXHIBIT NO. 5

SUBMISSION BY THE PORT MACKAYCOMMuNITY COMMITTEE
DATED JANUARY 19, 1979 (ALSO INTERVENTION)

·1
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THE PROVINCE OF ALBE!!!
THE OIL AN~ GAS CONSERVATION ACT

,', J.' - .• ...:..... ,. '~-"'.r' ,;:"'~'\';'~,r--~-"-'::':''''~''~''~::'~: '__ ' ~----~'~NtRCy-RE1fonRCi~cONSERVATIOS BOARD,

, IN THE MATTER of a scheQe of Gre~t
'Canadian Oil Sands Limited for the
:recovery of .ynthetlc crude 011 fromoil'sands

APPROVAL NO. 2821

~HEREAS the Energy Resources Conservation Board, by
Approval So. 1944, dated 10 December 1973, and as amended from
tI~e to time, approved a scheme of Great Canadian 011 Sands
Limited for the ~ecovety of all sands, crude bitumen orproducts derived tnerefroo; and

~HEREAS Great Canadi~n Oil Sands Limited has appliedfor amendment of the said approval and it is proper and
desi~able that a new approval be issued superseding ApprovalNo. 1944; and

WHEREAS the Energy Resources Conservation Board is
prepared to grant the ~pplication b} Great Canadian Oil Sands
Limited, .ubject to th~ conditions herein contained and the
Sinister or the Envir~n~ent and the· ~1nister of Energy and
Natural Resources hav~ g~ven their approval, h~reto attached.
insofar as the applica~ion affects matters of theenv1roncaent.

THEREFORE, the Energy Resources Conservation Board,
?ursuant to The Oil and Cas Conservation Act. being chapter
267 of the ReVised Statutl:S of Alberta. 1970, and .,i:h the
approval oC the Lieutenant Governor in Council, numbered
O.c. ;:37/79 and dat@c 20 Mllrch 19i9, hereby orders asiollows:

1. (1) The sche~e of Gre~t CanadIan Oil Sands Limited
(hereinafter called "Grea: Canadian") for the recovery of
synthetic crUde 011 Crom oil sands taken Crolll the ..rea 61hown

."
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outlined on the Attachment hereto. :arked Appendix I to this
Qpprov8l, as such ~cheme 15 described 1n

.~. ,,,,:.

an application dated 14 March 1960,
together with desctiptive material
accompanying or supporting the application,
marked as exhibits at tfie said hearins,

(b)."3n .application to permit amendment of the
: ~sch~r:le. dated 25 September 1963, and

descriptive mateTial aceomp~nylng or
supporting such appl1ca~lon. lIlark~d a.
cxh1~tt~ at the heating of such
application.

(a)

, ! .. : ...

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

(e) an application to permit alllendment of the
sch~me, dated 12 ~ay 1961. and descriptive
material accompa~ying or supporting ~ueb
application, marked 8S exhibits at the
hearing of such appl1cation1

. ,

(d) sub~1ssions to the Departeent of Health
dat~d 17 Har 1965. 26 Hay 1961 and
6 Se?telllber 1966 •

(e) an 3?plica:ion dated 1 September 1972 and
supportint ~at~rial marked as exhibits and
evlaen~e adduced at the hearing of the
application.

(f) an a~i'~icatlon dated 7 November 1975,
tcgether Jith supporting material ~arked as
exh1~its, and evidence adduced a~ the
heari~g of tbe application, and

(g) an a?pl1cation dated S Nova~ber 19i8,
togeLher ~ith supporting material marked as
exhlb~ts. and evidence adduced at the
hearing ~f the application,

Is appro~ed, subj~ct to th~ terms and conditions here~n
eontalned.

(2 )
alteratl-.lns
out 1~.nes of
the 6chellle.

Subclause (1) does not preclude minor
~n deSiGn or ~quipment co~p~tlble with the
the scheme and made for the better operation of
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() "'·.I~ tlln.,':1n !(h.:d 1 inform the" til'''' ",'un "
'cOlllpletion of any altl.'r.~tions refert"~d' to In ·:<.Ibcl.1use (2).
\. I •

2. Th1s approval arpli~9 to t~e r~ccvery of 3 710 000
cubic metre's per year of sYn::h~t1c" crud.e 0(1. .,. ~<

3. Grcdt Canadian shall ~ea~ure or otherwise deter~ine.the quan~ity of oil so1nds r.1inecf, 011 sands pro;:t!ssed, crude
. ,,: .'bitumen TC:Cov~red. nnd c;ynthetic crude oil produced .and .any
"'other- procJucls includln~ coke' and sUlpbur by .'1 meth..,d and In

a JlIdnner <;;Jtisrattory tlJ tht' Board.

' ... !"'rC;]:' CoInad.1an ,;!...d 1 (urnio;h to tt.€' 8o:Jrd, in' such
detail and <It SIJch timE''" '1!= m..lY b~ set b.v the Board i \

monthly l"oeports of the '1uantit)' 81lG assay
sand".! minE!d, c:rud~ bl:u'lI(>1l re,;oV('red, and
quant!:y ~~d d(~positiQ~ or all ~;oducts
produced or ~~cover~d therefrom. Rod

of oU
thE'

(b) m~nthly sulphur baJa~ce reports [or the over~ll
pLlllt. the sUl;,hur :."@co';'ery plant and tot' powerpl.,nt.

5. There sh<Jll be no fl"Hiin~ or W3!:te of liquid or
gaseous hY~r~carbons procuc~d. ex~ept i~ Cnse~ ~f em~r.gency,
Un 1e s s .... i•• :--.;;:-~,:I:':-;:'-"-tii-.i'~~t-{tr'g'~~:,!I.,.-t n1!"ncar~. .....,..,.

6. G~'-·i\t t:ar'l<1diao shall carry Out it<; opera-:[on~ to the
sat1sf.1ctf.'ln of tilt> BO"lrd and in a ::anner' that

(a) does not preclude O~ r~nc~r more difficult the
r"'(;Oy,=ry of other oil sands rt!coverable by
~ract1~al and r~nsonable operations,

( b) r"'5ults In
of all 011 thE- ::t1nir:c; of the prdl:tical IllClxilllUti

<;unns Within t~e area being mined,

(c) rt'sults ln n,,: pro.::cssing Cor the L(!COvery of
synthetic crude 0.11 of the pr.:1ctLc:al lDo1XlmUIlI of
211 oil S.lnds that :tTe ~ined.

(d) r"'suIts in reCIJV~ry of not less tii8n 91.4 weight
per cent 'If th~ crUde bi:ulll~n Contained 1n the
all '1;lnci", proC\'s,qed b::-o the e.,(tr~l.tlon plant,
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(e) results in the :ecovery of the practical lDaxillUIII
'of synthetic crude ~11 from to~ ~rude bltu~enprocessed.

(f) results in the production of the practical
minimum a~Oont of coke In excess Df the fuel~ require~ents of the operations.

.>,
(g>

results in the utilizatIon of t~e practical
minimum of natur41 gas for SLea~ and pover
production by maXl~lzing eQke boller firing and
minimizing auxiliary boiler firing.

results in the recovery In the form of elementalsulphur of;
(h)

, "

.----,---J;.1d....:.. "~"""':: f'J, ....,y.?.: I;.c •••~f-i;;t~x~·_,:a;:p:-;;n:al,.•:.i.:o'f;: ~1~8a- _-'..
than 94 per cent of the sulphur contained
in the gas delivered to the sulphur
recovery plant during each three-month
period beginning 1 Janu3r:!'-. 1. April.l
July or 1 Octob~r. and

(ii) from 1 January J962. Or such other date as
the Board alay stipulate. nct less than 96
per Cent of the sulphur contained 1n the
gas d~livered to the sulphur recovery
pl~nt during each three-~~nth period
beginning 1 January. I April. 1 JulY.or IOctober.

7. Great Canadian shall study the possibility of
reCOvering additional crude bitumen froQ the extraction plant
ov~rsize reject stream snd shall report the results of the
stUdy to the Board by I June 1983, or such later date as theBoard may stipulate.

8. Prior to c:oTllmeocement c£ Operations to dispose of
solid or IJqu1d materials, Great Canadian shall SUbmit to the
Board tor It~ approval, detailed plans for .the disposal ofauch m.'teri",ls.

9. (I) Three months after start of construction of the
facilitles described in the applic~tlon dated 8 November J978.
and thereafter 00 a quarterly basis until completion of
construction, Great tanadi~n ~h~11 report the progress ofcongtruc: [nn ll) thl' Roard.

-J,";

l'

..

'1, .I

...

. ,
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(2) Grea~ Canadian shall obtain the approval of the
Board prior to ma'-lng any changes 1n the scheme ~eserlbed 1nthe:applicatlon dated 8 50vember 1978. ' .

.---- .•~.. . . _..-,,..'M~..;,;;_ ..,;....;.,..~';":":~~ ....-,--~,",.";,..": ":I~":'i."..;;:::...........:- _ ..,;,.•,
(3) Upoa comple~lon of the ecnstructlon of the \

facilities and prIor to 1 June I9d2. or such later date as'
th~ Boar~ mey Stfpul~te. Great Canadian s/':ul1 file WIth the
Board ·the foll~wIng details of the project desIgn. and . i
o~eratlng procedures .•../

; .
(1) process and 1nstrument diAgrams fc. r allsections of thl! pl'!;nt. • <' ~

- ... -i •

"-.(11). detall~d rr.ate r1;] 1 bDl.-5 n.:es :T) r allsections oC the pl~r. t'" ..~. , .(1 it) operating and eq ui plol,Hl: sch~dules_ and ":
Ci v) ot he r de t a 11 s 'IS t1.~ Boat':! lIlay lequire.

(4) Upon S.'1tisfaetory. operation of tht' facilIties
nhd ~rlor to I June 1983 or s4th late~ date a~ the Board may
stipu~ate. Great Can~dia" sharI file ~ith the Board complete
details o! any moai:icat!Qr,s ~ade to the process ~~~ign and
operat1~g c~ndit{ons In ~he same detaIl as required bysubclauue (3).

10. (J) G~eat Can~dlan. by 30 September of each year.
sh~ll SUbmit to the Board for its approval detaIled mining
and r.v~rburden ren~va1 plans for the follo~ing year'soperl'tlon.

(2) Grf';- -:bfl;;'dla~ 5110'111 include WIth the mfnlng
pl~ns re~uIred by su~cl~e~~ (J) an economic evalu3tio~ of all
mining llmii:5 sUPL'o..-ted. to the satisfactior. of the Board. by
unit COCits In slIificier.r detaIl to ~er:nit calCUlation of thebreak-even strfrping r~tio.

(3) Great Canadi~n. b~' ~8 February of each year.
shall 8u~ml: to the Board plar~ shu~lng mIne status as of 31Decembe~ ~f the p~ev!ou~ c~lendar year.

(~; Creat Canncil~n shall ~dvis~ the Bonr~ of any
sIgnificant It. ...~iflca=lvn of the m1nir.#; plcns lind Obtain its
approval prIo:- r" ~:fec~i,.S su~h !Ilodification_

IJ. Should '1 f~:;llr~ or ":ol.l,,,psc- OCCur .n the slopt: of
the pit wall or ,.J[sca.d pIle, Gre,J:' Cannrl:nn shall report it
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in;·:"" " 12. (J) The enl ... lon of sulphur dioxide and 'he,' aulphur .
iP>:i;',:'d 10Xide ,equtvalen. of 0' he. aul phur eoapounda' to 'he I",·. '" i1';k'l .'_"_",-jj1;;;'UU a t.o. phete f r oa •he pl. n• '1ne1. era.o .-, atad, ahall ao. exceed,_>,; "L
'17;":: ,>«:49, tonnes pe rday or J. 0 tonne In any' half-hour pe tiod .,;"r '!ri'; ",:"! f; ':Iff:

' ,;~,,\ '<: "-,-""., -.", , -",<~~~i'" (2) The Lncl"~rator stack flue gas elllission
(7" t.-perature shall be a minimum of S~00C.

J3. (I) The elllission of sulphur dioxide and the ~ulphur
dioxide. equivalent of other sulphur compOunds to the'
atmosphere from the power plant stack shall not eXceed 305
tonnes per day or 6.~ tonnes 1n any half-hour period.

(2) The Power plsnt stack flue gas emissiontemperature shall be a minimum of 290cC.

14_ (1) Great Canadian shall conduct five stack surveys
per year of the inCinerator stack and six stack surveys 'per .year of the power plar.t stack inlet ducts for the
deter~inatlon of the volu~e rate of flov, composition andteQperature of the effluent gases •

. "~) At least one of the stack sacpling tests
required b)- su~clause (1) shall be cade When the plant Is
opera~ingat not less than 90 per cent of its ~axl~um daily
prodUCtion rate and at least three other of the stack
sa~plln8 surveys shall be made When the plant is operating .t
not less than 75 per cent of its maXimum daily production'ra te.

(3j Great Canadian shall. summarize the reSUlts of
all power plant and inc!nerator stack surveys and forvard
them to the Boara as SOon as they are available.

J5. Gr-t:a: Canadian, in operations pur~uant to the schelllt.
shall compl:-" ~ith tl.e provisions of any appllcllble Act or
regulation of the PrOVince ~f Alberta now enacted or made, Or
that at /lny time hereafter may be enacted or made.

16. Thi; a?proval. as It affects ~~tters of the
env1roflWent, iz ~",ui:.jeC:t' to t~\? appro ...·al vf the 1'I1n1'''erof
th~ £nv{ro~:::ent. <;ct Out In "?pcndl"( If hereto Att8Cht"d, ,and
to the t~r~s and conditIons t"~roln Cont41ned. ..
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-20. Board Approval ~o. J94' is rescinded. .'

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

,..... '
" , -. --

- 7. -'.~~.

.. ' ."..,....

,:,,':" 17. This approval, as it affecta lIatters of the
• i, '!nvironl:lent, Is Subject to the approval of the HinllJter of

Energy and Natural Resources, set out in Appendix III hereto
attached. and to the ter~s Bnd condItions therein Contained ••:.', :_~ ~i

":';,.:" J8. where it appears to the BOard that there has been a
l '., ~ f4ilure to comply with any terms or conditions of this",<>/':::.'," ",approval, the Board may. in addition tf) any other remedy or,
~\'-;~2:<'~(>:<;··:"Xproceedlng to which it may resort.' require the 8uspenslon of
;.~-':\-".-.;~:.' any operation carried on pursuant to the Bchec:e.,f'. :'" .", ~

19. Tne Operator 'shall comply with the Attached Clean Air
Act Licence No. 73-AL-234. dated 24 September 197a, and The
Clean Wat~r Act Licence No. 73-WL-080, d~ted 22 June 1978.
i •• ued by the Department of the EnviroD'ClIent.~,-'

!'!ADE at the City of Calgary. in the Prov1nce of
Alberta. thIs 29th day of March. 1979.

ENERGY RESOUR~ES CONSERVATION BOARD

V. E. EohCle
Board Her:lber

. "".".,.; ..
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APPENDIX 8 10 APPROVALMO. 2821 ~" "~'.

" Departltent of the EnvironCler.t"oJ'/.

HI NI S TE R ~" A 1". P R OV A L
~ ~.

No. 79'-0:.5 ERn

Ed~onton, Alberta
Harch2] ,1979 ""

J'ursuant to Part 8 of Th~ Oil and Ga5 t:ons.:-vation Act, II

W. Solod:uk. Deputy Minister of the Environment, hereby approve Application

No. 780318. from Great Canadian Oil Sands LiQited to the Energy Resour~e.

Conservation Board, in respect of tbe operati~ns of an oil sand. processing

plant and related facilities near Tar Island, appropriate permits to
CO:lstruct TlIU,stbe obtained under The Clean Air Act and The Clean Water Act.

insofar as it affects milt:· r-~cf the environoent." such applicoIlt~on to be

granted by the Board's Appr~val No. 2821.

~:'~
DEPl:n MINISTER(551H·'= ..t~E::'NV:':"I:-:R=-=O:":"h~HE=N=T

.
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APP~'~I!C TO APPROVAL'2821

, ~.'

O~partment of Energy and Natural Resources
M r ~ 1ST £ R I A L A P PRO V A L

• ':..v .•

~O. ERe!

.:. '"JJ

£d~onton. Alberta
March R. 1979 j'

Pursuant to Part 8 cE The Oil and Cas Conservation Act.
I, .F. 1:. McDougall

• D~puty Minister of ~en~~able R~source8,
repreSent1n~ the ~inJster of Energy and ~at~ra1 Resources, hereby
appro~e Application ~o. 780318 from Creat Canadian Oil Snnds Limited
to the Er.ergy Resources Conservat1o~ Board, in respect of the operations
of an 011 sands pro.ess1n. ptant and retated racilltics near Tar Island,
,"sorar as 1r arre.ts ~.tters or the environment, such 'Ppl1.'.ion to be
granted by the Board's Approval No. 2821.
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~c GREAT CANADIAN OIL SANDS

am . LIMITED
ENGINEERING DEPARTMENT

THIS DRAWING OWNED BY

GREAT CANADIAN OIL SANDS LIMITED

IS CONDITIONALLY LOANED TO

WHO BY RECEIVING IT HAS AGREED NOT TO REPRODUCE OR COpy
IT IN WHOLE OR IN PART OR TO FURNISH INFORMATION FROM IT
TO OTHERS, OJ( TO MAKE USE OF IT THAT IS, OR MAY BE INJURIOUS
TO THE GREAT CANADIAN OIL :5AI'\IDS LIMITED AND TO RETURN
IT UPON REQUEST •
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