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I SuBJICY SHEET 2 OF 2
. DATE
rroster__—ne "Players" Defined . -
I LOCATION CHECKED .
SUPERSEDED APPROVED LZ
] — | ' -
Definitions/Abreviaticns: ]
T IPAC - Independent Petroleum Assoc1atlon of Canada
- CPA - Canadian Petroleum Association
ﬁ FCO - Privy Council Office ‘
: P¥O -~  Prime Minister's Office : L
- ENR - Department of Energy, Mlnes and Resources :
NEB - National Energy Board -
CLODC - Canadian Assoc. of Oilweek Drilling Contractors i :
cDC ~ Canada Development Corporation R DR
CAC — Canadian Association of Consumers -j-ﬁ '
B PP - Pollution Probe (and other 'like' OTESe 1.e. C.5.P. ) '*“T"i
CARC - Canadian Arctic.Resources Committee -_—fii?
OEC , - Office of Energy Conservation (reports to Min. of EMR) . ...
N - ENVIR - Department of Environment e e --"~--§
FIRA - Foreign Investment Review Agency o
_NDP . -  New Democratic Party - e
- .- OPEC - Org. of Petroleum Exporting Countries Ut i
l ! FPC - Federal Power Commission (U.S. equlv. of N.E.B. ) -~---“;———4
. oprr - Ontario ‘Petroleum Institute e "“"“““f?
e ~ {(University of B.C. . - R
—— - V{Canadians for Responsible Development | S
t T ~ \(Canadian Arctic Resources Committee 5~;"~~~i-¥—i—~—%
. Others (Committee for an Indppendent Canada T ““é“"“j
(e - \warsie B
- — ~ |(Voice of VYomen S e RS
1 - - ((Various Acedemics = L F"——-“-‘~~M~L~-~§
Lo - YEtc.
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[ - - me e e e mmene aa . §
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* SuBJECT ’ C O sHILY 1 of 5 CHART(S) &
‘ - i : DAYS :

PROJECT . Y -
LOCATION : - CHICKED ]
SUPERSIDID o i . . APPROVED .

r . ‘ , : - —

' PROVED RESERVES OF CRUDE Oil
IN THE - UNITED STATES, 1945-1973

Crar kN PR mee e

Ty
i BILLKONS OF BARZILS - ) .
. 40 .. - 40
35 |—PROVED RESERVES 3s
Ll
- !
f m
30 \w: 30
25 25 |
| ( ,
. 20 - — 20
g i ‘ :
i {AS$ OF CEC. )1}
; 15 {—4 15
I [ I | P [ I B | [ T [ I |
4
! 13 T T7T T T 1 T 77 T 77 T T T | I 13
( 12 | ! ﬁf 12
{ 11 | NEW OIL_ADDID DURING YEAR 03 11
- 10 i : B 10
R ° 3
] 3 ]
s B '3
i > s
I + 4 L4
' 1 a 3
2 2
1 1
\ o ]
- 3 1
L 2 2 .
| a 3
o ] .
i 5 f—i - b,
'\ ‘ 6 i_ N PUDY B & il 1 N l F A S T 1 I " 11 ; PR _.]! . 5!
§ : Mg & 0 % & % 0 N UMM NN Y MWEGLUUAN R . L T 1
ii ; Source: Resecrves of crude cil,natural gas liquids,and natu 1l FAS
: ! 4in the Unitea States and Canzda and United States productiwve cmnic-

o ity as of Dec.31,1973,Vol,28,Junc 197L. Published jointly oy tie
‘ American Gas Associaticn,imerican Potroleum Institute,and Caradian
- Petroleum Association. . =
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U.S. NATURAL GAS RESERVES

Chart 1—,
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: f
320 I 'I‘.rl fons of Cubic Fect320 J
1300 - PROVED RESERVES _ \l : 300
280 — - , ’—O’C\VA ~ 280
240 ’ / 240 .
220 A 220
ot [
200 V 200
180 /j 180,
) .
160 - 1607
{As of Dec. 31) '
40 [ I [ T I T N I T [ I 40
35 35
30 - 30
25 — ADDITION 25
20 (e 20 .
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4 v By
.'_". 0
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Fiot -
B v 5
b 1
RRERRS 0
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| 5
10 4
15 i
20— PRODUCTION 20 -
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AGA Committee on Natural Gas Reserves

5
1947 48 49'50 51 52 53 34'5556 57 58 5960 61 62 63 64'65 66 6768 69'70 71 72 73
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-CALCULATION SHEET

sueCt . sHEtT or > __
~ DANL
rROJICT »Y
LOCATION CHICKED
SUPERSEDED APPROVID
r— . . .
CANADIAN PETROLEUM ASS'OCIATIOZ\' 1973 Y=AR BOOK
CRUDE OlL RESERVES IN CANADA
MILLION BARRELS , *
15000 - 13000
REMAINING RESERVES
]
13000 ———- - - {13600
Hooof— 4 “. N —_— « -duooo
!
! PROBABLE
) - . 9000
1000 —m ——— = —1{T000
5000 « 43000
3000 + {3000
!
1000 1 1000
2000 ———— T — 2690
. GROSS ADDITIONS ] !
. PROBABLE [ : ;
|coo_JM’|:ﬂ — e — .__.__[_,_ - $- - P {icoo
- ! 'j
1200}~ - - i et -f = 11 _————— - 1200
! z i ;
w0l i
s00f ¢ . l-l H )
u—-iBﬂﬂJﬂ o3 H A
oo T EIER 190N 98 EE0R 1 5
b 1 LAt audt
: }
- 400} - . :
NET PRODUCTION
€00 . :
woj - - v .
e !- 1 i 1 i
1000 - —— 1355
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SUNJECT SHINT oF __— _
DATE
PROJECT Y
LOCATION CHECXED
SUPIRSEDED, APPROVED
- CAIADIAN PETROLEUM ASSOCIATION 1873 YEAR ROOK
MARKETABLE ".
. NATURAL GAS RESERVES IN CANADA
TRILLION CUBIC FEET X
[T} T T T 64
REMAINING RESERVES 11/\__3
S0l - 60
13 55
52 /%&n . .2
a8 : )
a4 | / 44
PROBABLE/ | .
40 T 40
. ,j//’ .
32 H
/’pnovso ?
28 /V 28
24 24
: ! /
20 / . 20
16 < ! i6
'z % i L 1 1 1 1 1 1 1 1 1 1 1 1 H 1 |2
10 T 10
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- | -
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Yy
6 ] 6
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b I
2 1 - 1 ‘L H ' "1 2
[~ l ‘1—] J A l |4 A _}] N
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0 e T T U T A 0
| Didiat il s LA 22 .
"] NET PRODUCTION ' % )
2 v ?
3 3
4 H 1 L 1 | U T | 1 ! 1 L 1 1 1 I 1 .‘
54 I9.55 1960 {970 1915
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CANADIAJ PETROLELM ASSOCIATION 1973 _‘(EAR._.BOOK ,
NATURAL GAS LIQUIDS RESERVES IN CANADA
. MILLION BARRELS
2400 T * 2600
REMAINING RESERVES
1400 . 2400
L]
1000 N 2000
ool o— 1600
| , -
1206 1200
800 200
400 2 400
° 1 L 1 L i 1 °
) [
400 T 400
GROSS ADDITIONS 3
3%0 y 330
: ROBABLE —
100 PROVEDED" ,A L ] | 300
w .- F;
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100 -
. : _F
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‘0 NET PRODUCTION
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SUBECT et
DATE
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LOCATION CHECKED
SUPERSEDID. APPIPV!D
— CURRENT AVERAGE PROVINCIAL ROYALTY RATES ON OIL |
o ) PRODUCED FROM EXISTING RESERVES '
) SASK. ROYALTY POHTION ABOVE AVERAGE
, I BASIC PRICE OF $3.10 PER BBL ;
D w |
i ] )
; g0 |
-
A | . 7
_ ALBERTA AVERAGE ROYALTY PORTION ABOVE
INDEX PRICE OF $3.80 PER BEL -
T e — —
Y I .
;" i l / B.C. AVERAGE
- w ponn aen Gl Sl dol || MNP inih Gl ALY TR END BN ] WD AN WP SN0 T WD W N AN END M bR L T D SN S T SR G G, W G SN RN N GEL B S el SEL S Galk Ame Gme OE BES W
. l ‘ RATE
i ) ] /[ \
- | &
- X % .
¢
- B &% / -
T a0 1 ¥ KTE '
t ] oE ® :
-~ | -y gRM -
i 6 Th et
[ // F\\-’Q,EV‘ { _
i
Lo ™ ¥ .
Lo 7 ; :
= : ]
i_. .
b / AVERAGE PRICE
_ $ PER BEL 3
l 20 ‘ !ﬁ/ == '
. ) / ALBERTA 6.50
- BC. 6.25 i
P o ) ?
i |
] \
i 0 .
' 2.50 256 450 £.50 750

1974,

- CRUDE OiL PRICE — $/BARREL! .
O sounce CRA. and LRAC., Scpt

.
— e e i e ke ——— -
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1_ $3.80

federal
| Govarnment

$6.50
05311

2.77

312 || 28

315

3.68

Provincial
Government

n a9
1. 79 223

\l_

.

119

Producer

~~Sept. 1973

Source: Shell Canada Limited,

. o e A A 82 M = & o

‘Post-Budnut Post-Budget Post-Budget  Assuming

Aprd 1373 ey 1973 Klow. 19731 & Proviecial
Changas
1975
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e —

$2.00
Price

* Incraase
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DATE
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Prices and Tax Rates Applied | cuiexen
to 34° API Arabion Light Crude.
(8/borrel) S il 111
A - Posted price 1651 11.651 11,25}
B - Production cost . 0.100 0.160 0.1C0
C - Royalty 1.456 1.942 2.250
D - Income tox : 5.552 6.313 7 .565
E - Government toke (C + D) 7.008  8.255  9.815
F - Tax-poid cost (B + E) 7.108 8.355 9.915
G - Buy-back price (93% of A) 10.835 10.835 10.425
H- " oo (94.8% of A) 11.045 11.045 10.665
I - 12.5% royalty ond 55% income tax.
IT - 16.67% royalty and 65.77% income tax. -
X,
111 - 207 royolty und\85% income tax from 1 November 1974. ,
As the obove tcble indicates, the new decisions announced on 10 November |
by the three Arab Gulf countries have roised the government:take on |
equity oil from $ 8.255 to % 9.815 per barrel {+ $ 1.56) and the com- !
panies' tax-poid cost from $ 8.355 to 8 9.915 (+.5 1.56). The buy-beck
price poid by the companies on part of the participation oil (currently |
93% of the posting on the cverage) drops on the other hand from~ !
$ 10.835 to § 10.425 per barrel (~ 41 qpntE). : P
- Source: Arab 0il & Gas,16 November 1974.
HOW ALBERTA OIL PRODUCTION REVENUE IS NOW SPLIT: INDUSTRY GETS A PENNY -
’ . FOR EVERY NICKEL : S .
Expressed per average bbl of crude, 21t figures In dollars
Pre-April 1/74 After April 1 Add'l tax Present % of net
(per_budget) total. prod'n incomy
. ($6. 00/bb)
Av, gross . ; =
price 3.50 6.50 —_— $6.50 —_—
Alta, .
royalty 0.94 - 1.78 —_— 1.78 —
Alta, | ) |
tax 0. ;8 0.25 0.41 0.66 —
Tatal : ;
Alla take 1,02 1.85 0.41 i 3.28 54.7
Federal ) ' . _ 3
"take ' 0.62 0.85 0.65° 1.50 25.0
Gross-‘ . . z | !
share 2,16 2,28 —_— 1,72 —_
* to producer :
I -~
Net - 4 .
share 1.66 2,28 —_ 1,22 20.33"}
. (-50¢/bbl costs) v ' ‘
V‘SourqE;Enérgy Analects,November 22 107h,. o
C AT it St Uetle -t S e e KN -"r -
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CHART E(a)

.

ALTERNATE METH,C)D TO FINDING
PRICE~RESERVE ‘RELATIONSHIPS :
(A SIMPLE MODEL) 4

References: (1) ARPS, J.J., M. Mortada, and A.E. Smith "Relation-
ship Between Proved Reserves and Exploratory Effort",
Journal of Petroleum TechnologxidJune, 1971. '

National Energy Board, for intro g the assumption
that linear cumulative footage is linear function of
cumulative investment into Arps formula.

(2) Credit: G.T. McLoughlin ana\z;ﬁ} Richards,
uci

{3) Johnson, J., Econometric Methods, (l972f, 2nd .
Edition, McGraw-HiIl Publications.

(4) MASSAGER MANUAL - January, 1973, available through
Statistics Canada, which is responsible for public
dissemination. (The computer program described in this
publication was developed initially in 1965 by

M.C. McCracken at the Southern Methodist University “\w
Economics Department with the help of a Ford Foundation
Fellowship. It was subseguently extended by McCracken
and A. Leduc at the Economic Council of Canada).

Steps: 1, Use data on vellhead 'prices, Pj, (undeflated). and

' cumulative investment in exploration and development in
the petroleum industry (CPA Statistical Yearbcok) and
the Massager Time Series Processor and find E and F.in,
the following equation: : ' )

An Ij =E + F In Pj

Using multiple linear regression analysis this gives

In I = E + F 1n P which describes the trend between

investment and prices in a’linear approximation.- {Note:

Because of the nature of the petroleum industry, it is

difficult to separate investment in exploration and

development. in gas from investment in oil and gas which
.+ the C.P.A. reports). : ’

2, Find A, B, C.and D in ' v

Y=aB+ce o (14 c)e®]

where I = cumulative investment data and ¥ = cumulative, «
initial marketable gas reserves in Bef, using the Time
Series Processor (for non-linear ieast squares curve
fitting regression gnalysis). - g

3. Find a series gé)invé%tments from a series of prices
T _ *. from the fitted eafiation In I = £ + F 1ln P, and evaluate
- the corresponding cumulative, inigﬁil marketable_EE,erves
using the equation Y = A [ + C e ™" - (1 + Cle _j-,
Plot Y versus the correSponding prices. '
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fCANADIAN NATURAL GAS‘FIELDS'PRODUCING 10 MILLION MCF* OR MORE

, 1970-731

ol bt aliad O P
FRAE 1O ARTE WAL i TARS I--l:

i

PRINCIPAL NATUZAL GAS PRODUCING AREAS

AND MAJOR GAS PIPEUINES. IN WESTERN CANADA

'.;-J-—'“ -

- &
]

1973

MINERAL DEVILOPmENT SICTOR .,.--f"
'.‘“‘“—-—-s....pcruuum OF ENIRGY, MNIS AND nuouqu

e srmsamansasans

.,..-o-f‘

—

,_"__-‘—A_la
B y
‘ ._ll

(Numbers in brackets refer
to map locations.)

v

Alberta

e MR beowd  beemy  feewd  feuad b DO B B e

Kaybob $outh~(25)
Crossfield 1)

Edson (19)

Waterton (11)
Westerose South (2)
Strachan (24) '
Windfall (5)
Medicine Hat (10)
' Harmattan-East (8)
 Homeglen-Rimbey (9)
Harmattan-Elkten (8)"
. Pembina (7)
Cessford (4) - -
‘Marten Hills?{27)
Fazeau River (AP
rstairs (12)

11by (9)

rovost’ (15)° =y

* Nevis (14)

Jumping. Pound West (17
‘Hills (20)

Wildeca
Ferrier (8)
Kaybob (25)

"Carson Creek (13).:
Ghost Pine (28)
-Minnehik-Buck Lake<k23)
,Sylvan Lake (2) €
Quirk reek (18) .
- Lookout’ Butte .(3)
Judy Creek (13)

FALY % ]

19 £
= -
- Y
1970 . 1971 1972 . 1973
\\\:fff) (mef), (mef)  (mef)
. . ' . ¥
95,113,312 -107,036,467. 233,232,850 267,225,694
154,367,756 159,710,434 158,464,089 154,279,622
105,121,126 , 164, 855 819. 112,332,520 114,778,679
94,857,498 92,825,621 148,011,507 . 430,983,507 .
93, 296 817 924446,598 88,294,063 82, 745,152
421,838 70,973,782 112,166 éﬂgzﬁ/ 107,699,917
76,051,777 61,749,368 "68, 506,660 -55,586,490
61,807,6?7 58,408,954 - '+63,981,930 ! . 69,6465474 .
50,911,678 54,190,550 53,851, 992 + 63,178,812
51,490,694 51;589,2;p 50,169,120 | 46,812,193
50,121,890 49,775,970 63,128,991 . 79,266,610
45,378,692 47 878,145 46,167,579 ‘ 42,994,892
48,215,969 46,916,812 ',44 535,215 ' 42 29J,é92
37,688,147 46,585,466 - 48,276,078 |  45,651,078_
‘38,773,018 45,07 S337 47,159,152 53,639,078
48,805,481 45,515,514 49,296,115 A9,ggp,161
45,218,834 44,653,479 46,854,919 48,162,805
41,681,555 41,795,492 | 41,013,368 - 39,588,864 - ™
.‘41,302 31%‘ 41,127,918 - 44, ,610,904 46,093,473
. 28,159, 41,107,454 64 530,765 40,887,844
- 34,428, 37,135,914 34,869,441 35,722,376
32, 348 996 34,159,999 34;212,335 34,756,330
26,195,788 - . 31,931,890 31,5654311% . 29,302,526
25,612,079 27,401,853 20,444,361 16,765,108
. 28,529,412 26,742,698 26,575,010 25,203,076
22,513,798 25,381,260 28,592,820 i3l ;528,694:
23,433,959 ,22,178,062 *? 23,493,926’ 23 409,458
© 30,800 22,020,011 23,671,030 . 22,701,433
,509,944 . L497*o 452 20,584,867 - 18,674,348 'j
20,406,621 21,316,793 21,992,600 , : 34, 887,2#9 A
ala.s0n g 10 540,601, . 23, 849,247 294334,732’ 4
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