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SUMMARY

(3

PELPHI is designed to summate probability distributions of
hydrocarbon resouvrces by Monte Carloe simulation. It is used at BMR to
aggregate the estimated undiscovered recoverable hydrocarbon resouvrces
of sedimentary basins. .

The program produces detailed tabular reports, summary reports, and
lineprinter plots of the aggqregate probability distributions for eil and
gas .

The program is written in extended FORTRAN IV to run on the CSIRO
Cyber 76 computer. It uses a systz2u rouvtine to produce the lineprinter

plots.

A@@QQGQ@Q@QQQQ@@@@@®@<@




® ® ¢ © & © © © ®© & © o e 0 6 o©o © o e o©o—°©

DELPHI Version 81.09.45

ro

Table of Contents

METHODOLOGY

PROGRAM DESCRIPTION
Ob jectives . .
Program COMPOSITIOD .
DELPHI -~ main program
Subroutine CPD . .
Subroutire GCON
Srbroutine MONTE
Sybroutine OCON
Subroutine PERC
Subroutine RASH
Subroutine STAT
Subroutine TABRLL .
Subroutine TAERL2
Subroutine WRITER . .
System subroutine QUIPLOT

rSro
fg +»

»»bmumh»umb
-

Rrorofdrorofrfafn
IGEAISESEAE ARSI N SEAEY

-
ro

INPUT DATA PREPARATION
3.4 Data format

JOBR CONTROL

REFERENCES

APPENDICES

1. Program listing of DELPHI
2. Sample data deck

3. Sample printout

ILLUSTRATIONS

Figure 4: Selecting random values from a uniform distribution

Figure 2:

Figure 3: Random selections from a discrete distribution
Figure 4: Random selections from a histogram

Figure S: Steps uéed in adding resources - all existence risk

factors independent

Selecting random values from a trianguvlar distribution

iii

[

Vv N GO uutnu

@ © © © ® © © © @ © © © 0 © 0 ©® @

@ ® & ¢



® @ @ 6 ¢ ¢ ¢ 9 © ® © © & © e e © © © e —¢

DELPHI Version 841.09.4%

- e e o oo

[ N

| METHODOLOGY CHAPTER 1 1

o ———

— s o e o

B P - - — ——

DELPHL is designed to summate probability distributions of
undiscovered recoverable hydrocarbon resources of sedimentary basins by
Monie Carlo sinvlation.

The Monte Carle method of simuvlation is a cosbination of sampling
theory and numerical analysis. The method depends on a large number of
repetitive calculations (in this case, simple addition) using valves
selected at random from probability distributions.

The probability distributions can assume wvarious forms. Figures i
through 4 illustrate sowe of the wmore commonly vused disgstributions and

their corresponding cunvlative probability distributions. The figures

also show how random values are gelected from the cumulative
distributions using random numbers which are generated by the computer
as needed.

However, the existence of recoverable hydrocarbons in any
particular basin may be uncertain. This uncertainty is included in the
suymmation by assigning an existence risk (probability of accurrence) to
each basin (distribution). :

Then, at each pass, and for each distribution, a random number

between 0 and i1 is obtained from the computer. If the random number is
areater than the exigstence risk for the basin the resource volume is
zero. Otherwise, another random number is obtained, the distribution
sampled at random and the values added arithnetically to  results from
other basins. The solution is retained and the process ig repeated,

After several thousand passes a probability distributien . of all  the.

solutions can be constructed. The process is illustrated in figure 5.
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2.1 Objectives

PELPHI is designed to aggregate probability dis*ributions by Monte
Carlo sinulation. The progran is written for the specific purpose of
estimnating Australia‘s total undiscovered recovitrable hydrocarbon
resources. Because of this the program consists mainly of gvbroutines
to write specific reports in specific formats.

Z.é Program Composition

DELPHI consists of a main program and ten subrovtines. A system
routine, QUIPLOT, is used to produce plotted output.

2.2.14 DELPHI - main progranm

DELPHI  reads the input data and coentrols the calculations and
output of reports.
The sequence of operations is:

4. Initialize variables.

2. Read title of study.

3. Read who compiled the data.

4. Read when the lata was‘conpiied;

5. Generate the date of the computer run.

6. Read the nuhber of fields to be considered.
7.

For each basin (data set) read for oil then gas:
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10.

ii,
iz2.

i6.
17.

L8,

i9.
20.
21.

a) Type of distribuvtion

b) MNumber of data values

c) Magnitude (power of ten) of the values

d) Volumetric units of the input data

@) Probability that hydrocarbens exist in the basin
£) Value for hydrocarbon volume and

g) It’s associated probability of occurrence.

Schedule TABLY to write the First report:
Table 1 —- Undiscovered oil.

Schedule TABLZ to write the second report:
Table 2 -- Undiscovered gas.

Write heading for third report: Cumulativa
probabiiity distributions for o0il in
each basin.

Select only those data sets where oil resources exist.

Schedule OCON to convert volumetric units to
metric if necessary.

Schedule CRD to construct cumulative probability
distributiong.

Finish writing third report.

Write heading for Ffourth report: Cumulative
probability distributions fer gas in each
basin.

Select only those data sets where gas resocurces exist.

Scheduvle GCON to convert volumetric units to

metric if necessary.

Schedule CPD to construct cumulative probability
distributiong for gas.

Finish writing fourth repart,

Schedule RASBH to risk and sum 0il resources. -

Write fifth report: Table of cumvlative

,@Q@@@@@@QQ@@®@@@®@®@@
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22.

23.

25.

26.

27.

28.

a9.
30.

3%,

32.
33.

34,

35.

36.

37.

38.

frequency values for total uvndiscovered oil.

Schedvule STAT to calculate stotistics to describe
the distribvtion generated by simulation.

Convert the units of some statistics from
cubic metres to barrels.

Write sixth reper.: Statistics describing
the gsimulated oil distribution.

Schedule PERC to construct percent-probability-
greater—than curve for the oil digtribution.

Write seventh report: Table of percent-
probability~greater—than valves for oil.

Schedule QUIFLOT to produce eighth report: @A plot of
the percent—probability-greater—than curve for oil.

Schedule WRITER to produce ninth report: The summary
report for oil.

Schedule RASH +0 risk and sum gas resources.

Write tenth report: Table of cumulative
frequency valuves for total vndiscovered ail.

Schedule STAT to calculate statistics to describe
gas resources distribution produced by simuvlation.

Convert cubic wetres to cubic feet for report.

Write eleventh report: Sratistics describing
the simulated gas distribution.

Echedvle PERC tao construct percent-probability-
greater-—-than curve for gas ressurces.

Write twelfth report: Table of percent-
probability-gr-eater—than values for gas.

Schedule QUIPLOT to produce thirteenth report: A plot
of the percent-probability-greater—than curve for gas.

Schedule WRITER to produce fourteenth repart: The
summary report for gas resources.

End.

@99,@@66@@@@@@@@@@%@@@@
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2.2.2 Subroutine CPD

CPD constructs cumulative probability distributions frem input

ta.

The seguence of ojerations is:

Initialize variables
Test to determine type of input distribution
Construct cumvlative probability distribution

Return.

2.2.3 Subroutine GCON

GCON converts gas data tao metric units.

The sequence of operations is:

Set loop counter
Convert each input value to metric units

Return

2.2.4 Subroutine MONTE

MONTE perforess the simulation process.

The sequence of operations is:

1.
a.

3
4.

Generate a random number.
Equate the random number with the cumulative probability
Calculate the corresponding value for the variable.

Return.

@@@@@@@@@9@@@@@@@@@@@@
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2.2.% Subroutine OCON

OCON converts ¢il data to metric units.
The sequence of operations is:
4. Set leop counter
2. Convert each input value to metric units.

3. Return.

2.2.6 Subrouvtine PERC

PERC constructs percent-probability~greater—~than curves fromn

simulated distributions.
The sequence of operations ia:
i. Initialize arrays
2. Convert frequencies to¢ probabilities
3. Calculate nidpoints of class intervals

4. Return.

2.2.7 Subroutine RASH

RASH risks and sums hydrocarbon resources.
The sequence of operations is:
1. Ipitialize arrays
2. Scheduie subroutine MONTE to do simulation
3. GConstruct a cumvlative frequenc9 distribution

4. Return

® © 6 © @ ©¢ @ @ © @ 6 © @ @ © © © © © & o o
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2.2.8 Subroutine STAT

5TAT calculates statistics describing the simulated distributions,

The sequerice of operations is:

i.

NS n > 6N

Initialize variables

Calculate total voluse and mean volune
Calculate variance and standard deviation
Calculate nmedian

Calculate node

Calculate centile value of the node
Calculate 95th centile valve

Calculate 88th centile value

Calculate 20th centile value

Calculate Sth centile value

Calculate centile value of the nean,

Return.

2.2.9 Subroutine TABLA

TAGLY prepares Table %.

The sequence of operations is:

i.

2.

Initialize variables.
Write the main heading of the table.

Select only those basing (data sets) where o0il
resouvrces occur.

Deternine volumetric units of input data and
position data in array accordingly.

& © e © o O o a6 & 6 B o
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9.

i0.

Convert data units.
Convert data to integer type.

Calcvlate the rean of each data set in both metric
and non-metric units. :

Mueltiply each mean by the associated existence risk
and sum the ‘risked’ “eans.

Write the body of the report.

Return.

2.2.40 Subroutine TABLZ

TABL2 prepares Table 2.

The sequence of operations is:

i.

2.

9.
10.

Initialize variables.
Write the main heading of the table.

Select only those basins (data sets) where
gas rescurces occur.

Determine volumetric uvnits of input data and
positien data in array accordingly.

Convert data unitg,
Convert data to inteqer type.

Calculate the mean of each data set in both
metric and non-metric units.

Multiply each mean by the associated existence
risk and sum the ‘risked’ mneans.

Write the body of the report.

Return.

2.2.14 Subroutine WRITER

WRITER prepares the summary reports.

14
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The sequence of operations is:

1. GConvert the probabilities asscciated with the wmean

and median to percent probability.

79

Test to see if the report pertains toe qas or eoil.

Convert from metric to U.S5. measure for reporting.

3
4. UWrite the report.
1) Return.

2.2.42 System subrouvtine QUIPLOT

QUIPLOT praoduces simple lineprinter plots.
in the CSIRO User Guide.

Details

are available
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Input is in card-—-image format. It can be put in on cards, but it
is usually read fromn a file,

3.4 Data format

VARIABLE DESCRIPTION

Card 4 8610

cols. 1--80 TITLE Title of the study. Up to BO
alphanuneric characters.

Card 2 BAiO

cols. 1-81 CB Identification of person or persons who
compiled the data. Up to 80 alphanumeric
characters.

Card 3 BAL0 ,

cols. 1-80 (H ) Compilation date. Up to 80 alphanunmeric
characters. 4

Card 4 I2

cole. 4-2 NF Number of data sets (basins). Integer,

Maxismun size 590.

X%¥Repeat cards 5 through N, NF timegkX

Card S 8ail
cols. 1-80 FIELD Name of data set (basin). Up ta 80
alphanumeric characters.
Card & AL,210,A1,F4.2,7F10.3,/7,8F40.3,/,8F40.3,7,7F10.3
(If there is no oil in the basin, card 6 nust be blank)
col. & TYPO Type of input data distribution. Single

alphabetic character. K=constant,
U=uniforn, T=triangu1ar, C=cumvlative.

cols. 2-3 NUM Number of pairs of valuves used to
define the dxstribut:on :

13
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Integer, maxinum size 5.

cols. 4-5 MAGOD Magnitude (power of ten) of o0il values
in distribution. Integer, maxitum size 9.

col. & UNITO Volumetric unit of measure for oil. Single
alphabetic character. B=barrels, H=cubic
Metres .

cols. 7-10 ORISK Existence risk for ¢il in the basin.

cols. 14-20 0ILVAL(4) Up to 1% pairs of valves may be entered
24--30 OFREQCL) to describe the distribution. The first
31--40 OTILVAL(2) value of each pair (QILVAL) is the voluwme
44-50 OFREQ(2) of 0il and the second value (OFREQ) is the
associated frequency or probability.
If there are 4 or nore pairs of valves,
additional cards are required.

Card N Ai,BIE,Ai,F4.2,7F10.3,/,8F10.3,/,8F10.3,/,7F10.3
(The card following the last data card for oil for this basin)
If there is no gas in the basin, insert a blank card.
col. & TYPG Type of input data distribution for gas. A
single alphabetic character. K=constant,
U=uniform, Tstriangular, C=cumulative.

cels. 2-3 NUM Number of pairs of values used to define
the distribution. Integer, maximunm size i5.

cols. 4-% MAGE Magnitude (power of ten) of oil values .
in distributien. Integer, maximum size 99.

caol. & UNITG Volumetric unit of measure for gas. @ single
alphabetic character. B=barrels, M=cubic metres.

cols. 7-%0 BRISBK Existence risk for gas.

cols. 44-20 GASVAL(L) Up to 1% pairs of values may be entered
cols. 21--30 GFREQ(4) to describe the distribution. The first
3440 CASVAL(2) value of each pair (BGASVAL) is the vclume
44.-50 OFREQ(2) of 0il and second value (GFRE®) is the
associated frequency or prohability.
If there are 4 or more pairs of valvuves,
additional cards are required.
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DELPHI can be run by card input or through the Cyber system editor,
ED. An ED library document (DEMODAT) to run DELPHI using the
demonstration data exists under PID=DMRXVA, UID=DMRURA.
The contrel cards for the job are:
1. DELPHI ,P3,T30,M5440000.

COMMENT . NAME AND EXTENSION OF PERSON RUNNING THE JOB

re

3 GE#BET,DMRS?EE.

4. ATTACH, DELPHI ,RUNDEL.PHI , ID=DMRVES , SN=DMR3%922.

5 DELFHI .

6. *EQS

7. Followed by the date set as shown in Appendix 3.

If a 1listing of the program is reqrired with the output reports,A
the fellewing control cards can be used.

1. DELPHI,P3,T30,4S140000.

e, COMMENT . NAME AND EXTENSION OF PERSON RUNNING THE JOB
3. FTN,BL.

4. LGO.

6. XEOS

7. Followed by the program.

B. Followed by a ¥E08 card.

5

Followed by the data.

45
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PROGRAM DELPHI CINPUT,OUTPUT,TAPE&L=0UTPUT)

DIMENSION TITLE(8),FIELD(50,8),0ILVAL(S0,15),0FRER(50,15)
DIMENSION XOIL(100),YOIL(100) ,X6AS(100),YCAS(100)

DIMENSION TYPO(SG),0RISK(50),NUHO(S0), TYPG(S0) ,NUNG(SD)
DIMENSION GRISK(S0),GFREQ(S0,45),GASVAL(S0,415),CO0VAL(S0,22)
DIMENSION COFREQ(SD,22),CGVAL(50,22?,C6FRER(S0,22)
DIMENSION RASOIL(404),NUMOIL{100),RASGAS(L104) ,NUNGAS(100)
DIMENSION MAGD(S0),MAGE(S0) ,UNITO(S0) ,UNITG(S0)

DIMENSION CB(8),CD(®) )

COMMON GCF ,OCF

REAL MEAN,MNA,MD, MDA, MODE, MDA

INTEGER TYPOD,TYPG,RES,UNITO,UNITG

CHKRKD KLERRRERR KRR KRR KRR RR KRR XK KRR HRRRR R AR IR KKK

B R gnldonn

VARIABLES

LOCAL VARIABLE ~- LOWEST VALUE IN SIMULATED

OIL AND GAS DISTRIBUTIDNS

COMPILED BY

COMPILATION DATE

CUMULATIVE FREQUENCY IN SIMULATED GAS DISTRIBUTION
GAS VALUE IN SIMULATED DISTRIBUTION

CUMULATIVE FRERUENCY IN SIMULATED OIL DISTRIBUTION
OIL VALUE IN SIMULATED DISTRIBUTION

DATE OF COMPUTER RUN

FIFTH CENTILE

TWENTIETH CENTILE

EIGHTIETH CENTILE

NINETY-FIFTH CENTILE

REAL EQUIVALENT OF NUMBER OF SIMULATION PASSES
FIELD NAME

GAS VOLUNE VALUE

METRIC CONVERSION FACTOR FOR GAS

GAS VOLUME FREQUENCY

MEAN OF UNGROUPED DATA FROM SIMULATED GAS DISTRIBUTICON
MEAN OF UNGROUPED DATA FROM SIMULATED GAS DISTRIBUTION

IN U.S. UNITS

MEAN OF UNGROUPED DATA FROM SIMULATED OIL DISTRIBUTION

MEAN 0OF UNGROUPED DATA FROM SIMULATED OIL DISTRIBUTION
IN U.S. UNITE ‘
GAS EXISTENCE RISK

INDEX

INDEX

INDEX

MAGNITUDE (POWER OF TEN) OF GAS INPUT DATA
MAGNITUDE (POWER OF TEN) OF QIL INPUT DATA
MEDIAN OF SIMULATED DISTRIBUTIONS

MEDIAN OF SIMULATED DISTRIBUTIONS IN U.8. UNITS
MEAN OF SIMULATED DISTRIBUTIONS

MEAN OF SIMULATED DISTRIBUTIONS IN U.S5. UNITS
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= MODE OF SIMULATED DISTRIBUTIONS IN U.5. UNITS
= MODE OF SIMULATED DISTRIBUTIDNS
NF = NUMBER OF FIELDS
= NUMBER OF SIMULATION PASSES
= NUMDER OF PAIRS OF VALUES TO BE READ
= NUMBER OF PAIRS OF VALUES FOR GAS IN INPUT DISTRIBUTION
NUMGAS= GAS FRERUENCY IN RISKED AND SUMMEL DISTRIBUTION
NUMO = NUMBER OF PAIRS OF VALUES FOR OIL
NUMOIL= OIL FRERUENCY IN RISKED AND SUMMED DI&TRIBUTION
acr = METRIC CONVERSION FACTOR FOR OIL
OFREQ = OIL VOLUME FREQUENCY
OILVAL= OIL VOLUME VALUE
ORISK = OIL EXISTENCE RISK
PRMN = PROBABILITY ASSOCIATED WITH THE MEAN
PRMO = PROBABILITY ASSOCIATED WITH THE MODE
RASGAS= RISKED AND SUMMED GAS
RASOIL= RIS{ED AND SUMMED OIL
RES = RESOURCE IDENTIFICATION
= GSTANDARD DEVIATION
TITLE = TITLE
= LOCAL VARIABLE -~ HIGHEST VALUE IN SIMULATED GAS
AND OIL DISTRIBUTIONS
TOTGAS= CUMULATIVE TOTAL UYSED TO CALCULATE MEAN FROM
UNGROUPED DATA
CUMULATIVE TOTAL USED TO CALCULATE MEAN FROM
UNGROUPED DATA
TYPE OF DISTR1BUTION FOR GAS
TYPE OF DISTRIBUTION FOR OIL
UNITS OF GAS INPUT DATA
UNITS OF OIL INPUT DATA
VARIANCE
X-A¥IS GAS VALUES FOR PLOTTING
X-AX1S OIL VALUES FOR PLOTTING
Y-4XIS GAS VALUES FOR PLOTTING
Y-AX1S 0IL VALUES FOR PLOTTING .

<

>

<
T I I | Y ]

EXTERNALS

e

SUBROUTINE TO CONSTRUCT CUMULATIVE PROBABILITY
DISTRIBUTIONS FROM INPUT DATA

GENERATES DATE OF COMPUTER RUN

SUBROUTINE TO CONVERT GAS INPUT DATA TO METRIC UNITS
SUBROUTINE TO CONVERT OIL INPUT DATA TO METRIC UNITS
SUBROUTINE TO CONSTRUCT PERCENT—-PROBABILITY-GREATER-
THAN CURVES FOR SIMULATED DISTRIBUTIONG

CSIRO SYSTEM ROUTINE FOR LINEPRINTER PLOTS.
SUBROUTINE T0 RISK AND SUM HYDROCARBON RESOURCES
SUBROUTINE TO CALCULATE STATISTICS OF SIMULATED
DISTRIBUTIONS ‘ ,
SUBROUTINE TO PREPARE TABLE &

CPD

B

DATE
GCON
ocoN
PERC

QUIPLOT
RASH
STAT

oonNooooooOoGoonOooOoGoooooooooonoooOoooooooooOooOOoOnDOoOno
-
[ =]
]
-
r
I

TABLA

u
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c TARLZ = GUBROUTINE TO PREPARE TABLE 2
c WRITER = GSUBROUTINE TO PREPARE SUMMARY REFORT
c
oK REARKRORHOR MR MR KRR KR KACHK RO IOR I RIROK AR KRR HOR KR KRRk kKRR Kok kK
[
c INITIALIZC VARIABLES
c
NSl = 10000
ENSP = NSP
GCF = 0.035314662
OCF = 6.289810%7
c
c TITLE
c

READ 4000,(TITLECT) ,J=4,8)
1000 FORMAT(BAL0)

DATA COMPILED BY
READ 1000, (GB(I),J=4,8)

COMPILATION DATE
READ 1000, (CD(JI),J=4,8)

GENERATE DATE- OF COMPUTER RUN
CALL DATE(CR)

NUMBER OF FIELDS

o0 GO aoan a0

READ 4040,NF
1040 FORMAT(IZ2)

0IL & GAS DATA

ol r Ry

DO 40 I=4,NF

RIAD 1000, (F1ELDCI,T),i=1,8)

READ 1020, TYPOCI),NUM,MAGOCT) ,UNITOCT) ,0RISK (L), (OILVALLI,T),
+OFREQ(I,T) ,T=1 ,NUM)

NUMOCT)=NUM -

1020 FORMAT(AL,2I2,A1,F4.2,7F40.3,/,8F10.3,/,8F10.3,/,7F10.3)
READ 1020, TYPG(I),NUM,MAGE(I) ,UNITG(I),GRISK (L), (GASVAL(L,T),
+GFREQ(T,J) , J=4 ,NUM) | ‘
NUMGCI)~NUM
10 CONTINUE

WRITE FIRST REPORT

aooo

calLL TABLi(NF,FIELD,MAGO,UNITO,DRiSK,OILUAL,CD,TYPU,
+NUMO, OFREQ) : S ' ' -

[

e & & 6 & 6 e 6 &6 & o 5 B a a
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c
C WRITE SECOND REPORT
c
CALL TABL2(NF,FIELD,MAGG,UNITG,GRISK,GASVAL ,CD,TYPG,
+NUMG , GFREQ) .
C
c OIL CUMULATIVE PROBABILITY DISTRIBUTIONS
c
C WRITE HEADING FOR THIRD REPORT
c
WRITE 1030
1030 FORMAT(1Hi,10X,KUNDISCOVERED OIL RESOURCES OF AUSTRALIAX,/,10X,40¢
+X-%),//)
DO 20 I=i,NF
c
C SELECT ONLY THOSE SETS WHERE RESOURCES EXIST
c
IF(ORISK(I) .EQ.0.0) GO TO 20
C
G CONVERT TO METRIC UNITS IF NECESSARY
C
IFCUNITOCI) .EQ. 4HB) CALL OCONCI,NUMO,0ILVAL)
C
G CONSTRUCT CUMULATIVE PROBABILITY DISTRIBUTIONS
c
CALL CPD(I,TYPO,NUMO,0ILVAL ,OFRER,COVAL,COFRER)
K=NUMO(T)
C
c FINISH WRITING THIRD REPORT
c

WRITE 1055, (FIELDCI,J),¥=4,2),(COVALCI,T) ,T=4,I0)
4055 FORMAT(/,1X,2A440,14F40.3,/,21X,41F10.3)
WRITE 1080, (FIELD(I,J),J=3,4),(COFREQCI,T),T=1,K)
1060 FORMAT(4X,2010,814F10.3,/,24X,44F10.3)
20 CONTINUE

C

G GAS CUMULATIVE PROBABILITY DISTRIBUTIONS

c

c WRITE HEADING FOR FOURTH REPORT

C
WRITE 1070 _

1070 FORMAT(4H4,10X,XUNDISCOVERED GAS RESDURCES OF AUSTRALIAX,/,40X,40(

+k~K) ,/7) ' ,
DO 30 I=4,NF

c . o

C SELECT ONLY THOSE SETS WHERE RESOURCES EXIST

C .
IF(GRISK(I).EQ.0.0) GO TO 30

C : -

c CONVERT TO METRIC UNITS IF NECESSARY

c : _ ‘

® ® @ © © 8 © e © @ e © © © e e e o
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IF (UNITGCI) .EQ. 4HF) CALL GCON(I,NUMG,GASVAL)

c
c CONSTRUCT CUNULATIVE PROBABILITY DISTRIBUTIONS
c .
CALL CPD(I,TYPG,NUMG,GASVAL ,GFRER,CGVAL ,CGFRER)
K=NUME(I) '
c
C FINISH WRITING FOURTH REPORT
C
WRITE 1055, (FIELD(I,T),J=1,2),(CGVAL(I,T),J=4,K)
WRITE 1060,CFIELD(I;T), =3,4), (CGFREQ(I,T),I=1,K)
30 CONTINUE
e
c RISK & SUM OIL
C
CALL RASH(NSP,NF,TYPO,NUMO,ORISK ,COVAL ,COFREG,RASOIL ,NUMOIL,
+TOTOIL)
»
C WRITE FIFTH REPORT
c

WRITE 4030

WRITE 4080, (RASOIL(I) ,NUMOILC(I) ,RASOIL(IAS0) ,NUNOIL(I450),I=4,%0)
1080 FDRMAT(E(SX F20.3,5X, Iia))

WRITE 10814, RA OIL(ioi)
1084 FORMAT(S0X,F20.3,15X,1%)

GMOTL=TOTOIL/&N°P

GMOILA=CMOILXDCF

c
c CALCULATE STATISTICS TO DESCRIBE THE DISTRIBUTION
c OF RISKED AND SUMMED OIL RESOURCES
c
CALL STAT(NSP,RASOIL,NUMOIL,MEAN,MD,MODE,VAR,STD,CS,C20,C80,095
| + ,PRMN,PRMO)
C .
c CONVERT CUBIC METRES TO BARRELS
c .
MNA=MEANROCF
MDA=MDXOCF
MOA=MODEXOCF
c
c WRITE SIXTH REPORT
c

WRITE 10390
WRITE 1020 ,MEAN,MNA,STD ‘ :
1090 FORMAT(SX,RMEAN VALUE =*,2X,F15.3,25X,F15.3,20X,*STQNDARD DEVIAT
+I0N =%,F28.5) : ' '
- WRITE 1091 MD, MDA, VAR

1091 FORMAT(SX, *MEDIAN UALUE =%,2X,F15.3,25X,F15.3, 20X #UARIANCE =* 10X

+,F20.5)
URITE 1092,M0DE, MOA , ‘
14092 FURMAT(SX #MUDAL VALUE z*,2X,F15.3,25X,F15.3,///)_,

8 6 a & = m
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WRITE 1093,GMOIL,GMOILA

1093 FORMAT(///,5X,%XHEAN FROM UNGROUPED DATA¥,/ ,5X,24(%~-X),//,21X,F15.3

1100

e Rl y]

+,25X,F15.3)
CALL PERC(NSP,RASOIL ,NUMOIL,XOIL,YOIL)

WRITE SEVENTH REPORT

WRITE 1030
WRITE iiOO,(XDIL(I),YOIL(I),XDIL(1+50),YDIL(I+SO),I=i,50)

FORMAT(A(SX,F20.3))
PLOT OIL DIS%RIBUTIDN —- EIGHTH REPORT

CALL QUIPLOT(XOIL,YOIL,100,1,82H%¥RISKED OILX,7HXCPROBX)
BOTM=X0IL(1)

TAP=X0IL(4100)

RES=3HOIL.

WRITE SUMMARY OIL REPORT --- NINTH REPORT

CALL WRITER(MEAN,MNA,MODE,M0OA,BOTM,TOP,C9S,C80,C20,C5,PRMN,PRMO,
+RES,MD,MDA,CB,CD,CR)

RISK & SUM GAB

CALL RASH(NSP,NF,TYPG,NUMG,GRISK,CGVAL ,CGFRER,RASEAS , NUMGAS,
+TOTGAS)

WRITE TENTH REPORT
WRITE 4070
WRITE 1080, (RASGAS(I) ,NUMGAS(I) ,RASGAS(I+50) ,NUMGAS(I+50),1=1,50)
WRITE 1081 ,RASGAB(104)
GMGAS=TOTGAS/ENSP
. GMGASA=GMGASKGCF

CALCULATE STATISTICS TO DESCRIBE THE DISTRIBUTION
OF RISKED AND SUMMED GAS RESOURCES

CALL STAT(NSP,RASGAS,NUMGAS , MEAN ,MD,MODE, VAR ,STD, TS, C20,C80,C95
+ ,PRMN,PRMD) o ,

CONVERT METRES TO CUBIC FEET
MNA=MEANXGCF
MDA=MDXGLF
MOA=MODEXGCHF

WRITE ELEVENTH REPORT

WRITE 1070
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WRITE 1090 ,MEAN,MNA,STD
WRITE 1094 ,MD,MDA,VAR

WRITE 1092,MODE,MOA

WRITE 1093,GMGAB,GMGASA

CALL PERC(NSP,RASGAS,NUMGAS,XGAS,YCAS)

C
C WRITE TUWELFTH REPORT
c
WRITE 1070
WRITE 1400,{(XGAS(I) ,YGAS(I) ,XECAS(I+50),YGAS(I+50),1I=1,50)
C
C PLOT GAS DPISTRIBUTION ~~ THIRTEENTH REPORT
C
CALL QUIPLAT(XGAS,YGAS,4100,1 ,42HXRISKED GASR,7HXCPROBX)
BOTM=XGAS(41)
TOP=XGAS(100)
RES=3HGAS
c
c WRITE SUMMARY GAE REPORT —— FOURTEENTH REPORT
c B

CAlL.L. URITER (MEAN,MNA,MODE,M0A,BOTH,TOP ,C95,080,020,C5, PRMN,PRMO,
+RES,MD,MDA,CB,CD,CR)

sTop

END
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SUBROUTINE CPDCI,TYPE,NUM,VAL,FRER,CVAL,CPR)

DIMENSION VAL (S0,15),FREQ(S0,45),CVAL(50,22),CPR(50,22)
DIMENSION NUM(S0) ,TYPE(S0),A(21)

REAL NODE

INTEGER TYPE

G
c
c
C
¥
c
c
c
c
c
c A =
G AREA =
G ce =
c CPR =
c cvalL =
c EM =
c FREQ =
C I =
C IND =
c J =
c K =
c MODE =
C NUM =
c NUMg =
c STEP =
C TOTAL =
c TYPE =
c VAL =
C X =
c XPRINE=
c
c
C

AREA=0.0

IND=0

acea Qo o0

SRR ECRR R RRK Bk s R e R ARt kR R o sk ol ok ok sk R K OROOR R R R IOK K K
'epD’ CONSTRUCTS CUMULATIVE PROPABILITY DISTRIEUTIONS

FROM DRIGINAL DATA.

VARIABLLES

B ]

AREA OF SEGMENTS UNDER THE CURVE

CUMULATES ‘A’ TO BECOME TOTAL AREA UNDER THE CURVE
CENTER OF GRAVITY OF SEGMENTS UNDER THE CURVE
CUMULATIVE PROBABILITY

RESOURCE VALUE CORRESPONDING TO CUMULATIVE PROBABILITY
NEWENDORP’S

FREQUENCY

FIELD (BASIN) IDENTIFIER

INDICATES WHETHER INPUT MODE HAS BEEN TREATED

LOOP CUOUNTER, SUBSCRIPT

LOOP COUNTER

MODE
NUMBER OF VALUES IN ORIGINAL AND CUMULATIVE DISTRIBUTION

NUMBER OF INTERVALS

1/20TH OF RANGE OF ORIGINAL DISTRIBUTION
CUMULATES PROBABILITY ASSOCIATED WITH ‘A°
TYPE OF INPUT DISTRIBUTION

VALUE FROM ORIGINAL DISTRIBUTION
NEWENDQRP’S X

NEWENDORP ‘S X PRIME

3830 3B oK O S oK 28 3 A R o i ok SRR SRR BOR A KSR SR R R OR o sk R ok ook ook

IS IT A CONSTANT?
IF(TYPECI) . EQ.AHK) GO TO 40
IS IT A UNIFORM DISTRIBUTION?
IFCTYPECT) (EQ.LHU) GO TO 45
IS IT A CUMULATIVE PRDEABILITY‘DISTRIBUTIdN?
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IF(TYPECI) .EQ.4HC) GO TO SO
IF(NUMCI) .GE.4) GO TO 70

IT IS A TRIANGULAR DISTRIBUTION

CPR(I,1)=0.0
CVAL(T,1)=VAL(I,$)

X=VaL (I,41)

STEP=(VAL(I,3)-VAL(I,1))/20.
Ed=(VAL(T,2)~VAL(I, 1))/ (VAL(I,3)-VAL(I,1))
J=2

PO 20 K=2,21%

X=X +STEP

CVAL(T,T) =X
XPRIME=(X~VAL(I,1))/(VAL{I,3)~VAL(I,1))
IF(X.GE.VAL(I,2)) GO TO 30
CPRUI,TI=(XPRIMEXK2) /EM

J=J+i

GO TO 20

IFC(VAL(I,1) .EQ.VAL(I,2)) GO TO 3%
IFCIND.GE.1) GO TO 35
CVAL(I,T)=VAL(I,2)

CPR(L,J)=EM

IND=99

FaJ+i

CVAL (T, T =X
CPRCI,TI=1. ~( (1. ~XPRIME)RX2) /(4 ~EM))
T=T44

CONTINUE

NUM(I}=J-4

GO TO 1000

IT/8 & CONSTANT

CPR(I,4)=4.0
CVAL(I,1)=VAL(I, 1)
GO TO 41000

IT/S A UNIFORM DISTRIBUTION

CPRCI,1)=0.0
CPR(I,2)=4.0
CVAL(I,1)=VALCI,1)
CVAL(I,2)=VAL(I,2)
GO TO 1000

IT’S A CUMULATIVE PROBABILITY DISTRIBUTION

K=NUMCI)
DD 60 J=1,K
CVAL(E, T)=VALC(I, T)

P © & 6 © © © © @ @ © ¢ © © 6 © © o e e e
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CPR(1,J)=FREQ(I,J)
60 CONTINUE
GO TO 4000

IT’S A PROBABILITY FUNCTION

00

70 NUMD=NUM(I)-4
MODE=VAL(I,1)

CALCULATE TOTAL AREA UNDER THE CURVE

a0o

DO 80 K=1i,NUMB
ACKI=C(VAL (T ,K+1)—VAL (I, K) Y (FRE@(I,K)+FREQ(I,K+£)))/2.0
AREA=AREA+A(K)
IF (FREQCI,K+1) .GE.FREG(I,K)>) MODE=VAL(I,K+1)
80 CONTINUE
DO 90 K=1,NUMB
ACK)=A(K) /AREA
90 CONTINUE

SET INITIAL VALUES

aon

STEP=(VAL(I ,NUMB+1)-"AL(I,4))/20.
tvaL.{I,1)=VAL(I, 1)
CPR(I,4)=0.0
X=VaL(1i, 1)
UL=VAaL(I,2)
TOTAL=0.0

J=g

M=2

IND=0

DU 400 K=2,74%
X=X+8TEP

340 CvAL (I ,M)=X
IF(IND.GE.L) GO TO 350
IF(X.GE.MODEZ> GO TO 370

350 IFC(UL.GT.X) GO TO 360
TOTAL=TOTAL+A(T-1)

J=J+4
UL=VAL(I.J)

360 TAN=(FREQ(I,J)-FREQ(I,J~41))/{VAL(I,J)-VAL(I,JTJ-4))
FRERX=FREQ(I,J~1)+{(X-VAL(I,J-4))XTAN
CPR(I,M)uTOTAL+(((FREQX+FREQ(I,J~1))K(X—UAL(I,J—L)))/2.)/AREA
M=M+4 .

G0 TO 400

370 CVALCI,M)=MODE
CPRCI,M)=TATAL+A(T~4)

M=M+1
IND=99
G0 TO 3460

400 CONTINUE
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NUM(I)=22
1000 RETURN
END
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SUBROUTINE MONTE(I,TYPE,NUM,CVAL,CPR,RVAL)
DIMENSION CVAL(50,22),CPR(50,22)

DIMENSION TYPE(S0),NUM(S50)

INTEGER TYPE

EXTERNAL

RANF = RANDOM NUMBER FUNCTION
RO RO OR KRR R et oK Rk R YRR oK sk e st ook ok ok ok ol sk ok ol stk ok ok ok Kok

c

CRRKEKEK R RRAOKRLIOKFRR KRR AR ARR AR BRI RAR R E KRR
c .

c VARIABLES

c —————————

C

c CPR = CUMULATIVE PROBABILITY

c CVUAL = VALUE CDRRESPONDING TD CUMULATIVE PROBABILITY
c DU = DUMMY VARIABLE

c 1 = DATA SET IDENTIFIER

c J = LOQP COUNTER

c N = LOCAL VALUE OF NUM

C NUM = NUMBER OF VALUES IN CUMULATIVE DISTRIBUTION
C RN = RANDOM NUMBER

c RVAL = RANDOM VALUE OBTAINED BY SIMULATION

c TYPE = TYPE OF DISTRIBUTION

c

c

c

c

c

c

c

C

RN=RANF ( DUM)

N=NUM(T)

IFCTYPECI) .EQ. 4HK) GO TO 30

DO 10 J=2,N

IF(RN.LE.CPR(I,J)) GO TO 20

10 CONTINUE
20 RVAL=CVAL (I,J-1)+C ((RN-CPR(I,J-1)}%(CVAL(I,T)~CVAL(I,J-1)))/
+  (CPR(I,T)-CPR(I,J-1))) -
GO TO 100
30 RVAL=CVAL(I,{)
100 RETURN
END
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SUBROUTINE RASH(NSP,NF,TYPE,NUM,ER,CVAL ,CPR,SRES,NRES,GTOT)
DIMENSION ER(S0) ,CVAL(SD,22),CPR(50,22) ,5RES(4104) ,NRES(100)
DIMENSION NUM(SO0),TYPE(S0),A(10008)
REAL MAX,MIN
INTEGER TYPE

CRORR KRR KRR R KRR BRI BOR RO R KRR R AR HORF AR KRR A RE AR KR ARk

C

c VARIABLES
s e

C ,

c A = ARRAY TO HOLD RESULTS OF EACH SIMULATION PASS
C CI = CLASS INTERVAL .

c CI2 = ONE-HALF CLASS INTERVAL

C CPR = CUMULATIVE PROBABILITY

c CVAL = VALUE IN CUMLATIVE PROBABILITY DISTRIBUTION
> DUM = DUMMY VARIABLE

C ER = EXISTENCE RISK

c GTOT = GRAND TOTAL

C I = LOOP COUNTER

> J = LOOP COUNTER

C K = LOOP COUNTER

€ M = ‘YARIABLE’ BUBSCRIPT

c MAX = MAXIMUM POSSIBLE RESOURCE VOLUHE

c MIN = MINIMUM POSSIBLE NON~ZERO RESOURCE VOLUME
c NF = NUMBER OF FIELDS

c NRES = FRERUENCY

c NSP = NUMBER OF SUMULATION PASSES

C NUM = NUMBER OF VALUES IN DISTRIBUTION

€ RN = RANDOM NUMBER

C RVAL = RANDOM VALUE

c GrES = VALUE UF SUMMED RESOURCES

c suM = SUM

c TYPE = TYPE OF DISTRIBUTION

c

C EXTERNALS

D —————————

£ MONTE = SUBROUTINE FOR MONTE CARLO SIMULATION
c RANF = RANDOM NUMBER FUNCTION

CoRREEOREORRA A KRR BRI RSO AORR KRR KRRk R IR KRR OKK
DO 5 K=4,100
SRES(K)=0.0
NRES(K)=0
S CONTINUE
SRES(104)=0.0
M=

PO THE SIMULATION

o0na

PO 200 I=i,NSP
SUM=0.
DO £00 J=1,NF
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RN=RANF (DUM)
IF(RN.GT.ER(J)) GO TO 100
CALL MONTE(J,TYPE,NUM,CVAL,CPR,RVAL)
SUM=6UM+RVAL
100 CONTINUE

c
c CUMULATE THE SUM FROM EACH SIMULATION PASS
c S0 THAT A MEAN FROM UNCROUPED DATA CAN BE CALCULATED
c
GTOT=GTOT+SUM
IF(SUM.LE.0.0) GO TO 200
M=ti-He
A(MI=8UM
200 CONTINUE
MAX=0.0

MIN=599999999

DO 300 I=4,M

IF(ACI) .GE.MAX) MAX=ACI)

IFCACI) .LE. MIN) MIN=ACI)
300 CONTINUE

CI=(MAX-MIN)/99.

C12=C1/2.

NRES (1 )=NSP-M

SRES (1)=MIN~-CI2

DO 400 I=2,104

SREE(I)=BRES(I~1)+CI
400 CONTINUE

DO 00 I=i,M

DO 500 J=2,104

IFCACI) .LE.SRES(JT)) NRES(J—1)=NRES(J—1)+1
500 CONTINUE

RETURN

END
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SUBROUTINE STAT(NSP,SVAL,N,MEAN,MD,MODE,VAR,STD,CS,C20,C80,C95
+ ,PRMN,PRMO)

DIMENSION SVAL(101),NC100)

REAL MEAN,MD,MODE

C .
CRORERKAORK R RO K KRR RO RO RR R R AORK BRI RRK R HRE

'STAT’ CALCULATES STATISTICS DESCRIBING THE CUMULATIVE
FREQUENCY DISTRIBUTION PRODUCED BY SIMULATION.

VARIABLES

DEVIATION FROM THE MEAN
LOCAL VALUE OF ‘N’
LOCAL VALUE OF ‘N’

REAL ERUIVALENT OF N&P

DEV
ENM
EN
ENSP

ENSP2 = ONE~HALF OF ENGP
I LOOP COUNTER

J INDEX

MC ARRAY LOCATION OF THE MGDE
MD MEDIAN

MEAN MEAN

‘MODE MODE

FREQUENCY ASSOCIATED WITH SIMULATED VALUES

NUNBER OF SIMULATION PASSES

NUMBER OF VALUES IN A CLASS

NUMBER OF VALUES IN MODAL CLABS

PROPORTIONAL PART OF CLASS INTERVAL FOR CALCULATION
OF THE MEDIAN

NSP
NVIC
NUMC
PROP

Hanganpn RN iu

STD = STANDARD DEVIATION
SuM = SUM

SVALL = SIMULATED VALUES
VAR = VARIANCE

EXTERNALS

- o ot sae 140

SART = GRAUARE ROOT FUNCTION
RORAAOORRORR R AR AR AR HOR BRI A KRR R RO AR ONOR KRR HOR K

INITIALIZE VARIABLES

oaoaoooonnoooooooonoooooGoooacooaonoooono
r4

SUM=0.
MEAN=0 .
DEV=0.
VAR=D.
8TD==0.
. MD=D.
MODE=0 .
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ENSP=NSP
ENSP2=ENSP/2.
NEP 95=NSP*0 .05
NSPBO=NSPX0 .2
NSP20=NEPk0 .8
NEPS=NEPX0 .95

CALCULATE TOTAL VOLUME AND MEAN VOLUME

SUM=SUM+( ¢ (SVAL(2) +SVAL (1)) /2. )RN(1))

po 50 J=2,400

SUM=SUM+ ( ((EVAL(T+)+EVAL(T) ) /72 D RINC(TI-N(I-4)))
CONTINUE

MEAN=GUM/ENSP

CALCULATE VARIANCE AND STANDARD DEVIATION

DEV=( (¢ (SVAL (1) +8VAL(2))/2. ) ~-MEANI KX2)AN(1)
UAR=VAR+DEV

DO &0 J=2,100

DEV=( € ¢ (SVAL (T) +SVAL(T+1) ) /2. ) ~HEANI KK2) R(NC(TI-N(T-4))
VAR=VAR+DEV

CONTINUE

VAR=VAR/ENSP

STD=GART (VAR)

CALCULATE MEDIAN

DO 70 J=1,400
IF(N(T) .LT.ENSP2) GO TO 70

ENs=N(T)

EM=N(T~1)

PROP=(ENSP2-EM) /7 (EN-EM)

MD=SVAL (J )+ (PROP¥CSVAL (J+1)~BVAL(T)))
GO TO 80

CONTINUE

CALCULATE MODE

NUMC=N(1)

DO 90 I=4,99

NVIC=N(I+4) - NCID
IF(NVUMC.GT.NVIC) GO TO 20
NVUMC=NVIC

MC=1

CONTINUE

MODE={SVAL (MC+4) + SVAL(MC+2))/2.

CALCULATE THE CENTILE VALUE OF THE MODE

EN=N(MC+1)
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PRMO=1 . 00-EN/ENGP
CALCULATE THE 9STH CENTILE VALUE

IF(N(1) .GE.NSPPS) GO TO 4140

DO 400 J=2,400

IF(N(JT) .GE.NSPSS) GO TO 420

CONT INUE

CP5=GVAL ( 1)+ (NSPPS/N(1) )X (SVAL(2)-SVAL (1))

GO TO 130
Co5=GVAL (T )+ (NSP 7?5~ N(J~1))/(N(J)~N(J—i)))*(SVAL(J+1)-SUAL(J))

CALCULATE THE 80TH CENTILE VAlLUE

IF(NCL) . GE.NEPB0) GO TO 450
DO 140 J=2,100
IF(NCT) . GE.NSP80) GO TO 160
CONTINUE
CBO0=CSVAL (1) +(NSPBO/N(1))X(SVAL(2)~-8VAL(1))

GO TO 470
C80=8VAL (J) 4+ < (NSPBO-~N(T~1) ) Z{N(T)-N(T~4)) ) K (EVAL(T+1)~8VAL(T))

CALCULATE THE 20TH CENTILE VALUE

PO 180 J=1,100
IF(N(T) .GE.NSP20) GO TO 190

CONTINUE
C20=SVAL(J)+((NSPZO*N(J-i))/(N(J)~N(J ~4) ) IR(BVAL (T+4)-8VAL(T))

CALCULATE THE STH CENTILE VALUE

DO 200 J=1,400
IF(N(T) .GE. NSPS) ‘€0 TO 2i0

CONTINUE
CS=GUAL (T) 4 ( (NSPS~NC(J~1) )/ (N(T)-NCJT~1) ) I R(EVAL(J+1)- ~GVALLT))

CALCULATE THE CENTILE OF THE MEAN VAL UE

DO 220 J=1,100

IF(SVAL(J) .GE.MEAN) GO TO 230
CONTINUE
PRMN”N(J“2)+((NEAN—SVAL(J—i))/(SUAL(J) SUAL(J~1))$(N(J~‘)-N(J -2)
+))

PRMN=1.00-PRMN/ENSP
RETURN
END
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SUBROUTINE PERC(NEP ,SMV,NMV,XSIM,VSIN)
LR AROR K IR IHOOORA KRR AR AR RRORR KRR RO R KR KK IRRRKRRORKRKRRORK

c
C /PERC’ CONSTRUCTS PERCENT-PROBABILITY-GREATER-
c THAN CURVES FROM THE CUMULATIVE FREGUENCY DISTRIBUTIONS
c PRODUCED BY SINULATION.
C
C VARIABLES
c e o a0 o St B S50 bt b
C
c ENSP = REAL EQUIVALENT OF NSP
c J = LOOP COUNTER
C NMY = CUMULATIVE FREQUENCY
C NSM = REAL EQUIVALENT OF NMV
C NSP = NUMBER OF SIMULATION PAGSES
C SMV = RESOURCE VOLUME CLASS BOUNDS
C XSIM = RESOURCE VOLUME CLASS MIDPOINTS
C YSIM = CUMULATIVE PROBABILITY
C
RO AR A RO R A kst SR O A OB RO o R AR R OROR RO RSOk
C
DIMENSION SMU(L04),NMVC100),NSMC400) ,XSIM(100),YSIMNC(L00)
REAL NSM
c
ENGP=NSP
C
C
C INITIALIZE ARRAYS
C
DO 10 J=1,100
XSIM(I) = 0.
YSIMCT) = 0.
NSN (T ) =NMY(T)

16 CONTINUE
IF(SMU(2) .NE.2.0) GO TO 30
YSIM(4)=4.0-NSMCL)/ENSP
XSIM(1)=0.0
DO 20 J=2,100 ,
YSIMC(T)=1 . ~-NGM(T+4) /ENSF
XSIM(T)=(5MV (J+1) +BMV(T+2))/2,
20 CONTINUE
30 DO 40 J=1,100
YSIMC(T)=1 . 0-NSM (T ) /ENSP
XSIM(T )= (SMV(T)+EMV(T+1))/2,
40 CONTINUE '
RETURN
END
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GUBROUTINE WRITER(MEAN,MNA,MODE,M0A,BOTH,TOP,C95,083,020,C5,
+PRMN, PRMD,RES ,MD MDA, CB, £D,CR)

COMMON ECF ,GCF

DIMENSION AUC2),U(2),CB(8),CD(8)

REAL MEAN,HMNA , MODE , HOA, MD, MDA

INTEGER RES

C
C#**K*****3*#**$***#*****#ﬁ*****ﬂﬁt*#***&*#********###ﬁ*#*****#*ﬂﬂ

'WRITER’ PRODUCES A SUMMARIZED ANALYSIS OF THE JOINT
PROBABILITY DISTRIBUTION PRODUCED BY SIMULATION.

VAR IABLES

ot oty S s cooe S0 40 S

TEXT DESCRIPTION OF UNITS

LOWEST VALUE IN ARRAY

LOWEST VALUE IN ARRAY 1IN U.S. UNITS
COMP1L.ED BY

COMPILATION DATE

DATE OF COMPUTER RUN

20TH CENTILE

20TH CENTILE VALULE IN U.5. UNITS
STH CENTILE

STH CENTILE VALUE IN U.5. UNITS
80TH CENTILE

B0TH CENTILE VALUE IN U.S. UNITS

Cos 95TH CENTILE
C?5a 95TH CENTILE VALUE IN U.S. UNIYS
- GAS CONVERSION FACTOR
SUBSCRIPT
Mb MEDIAN
MDA MEDIAN IN U.S. UNITS
MEAN MEAN

MEAN IN U.8. UNITS

INTEGER EQUIVALENT OF THE PROBABILITY ASSOCIATED WITH THE MEAN
MODE IN U.S. UNITS

MODE

INTEGER EQUIVALENT OF THE PROBABILITY ASSOCIATED WITH THE MODE
OIL CONVERSION FACTOR

PROBABILITY ASSOCIATED WITH THE MEAN

PROBABILITY ASSOCIATED WITH THE MODE

TEXT ~— RESOURCE NAME

HIGHEST VALUE IN ARRAY

HIGHEST VALUE IN U.S. UNITS

TEXT -~ DESCRIPTION OF UNITS

MNA
MNP
MOA
MODE
MOP
ocF
PRMN
PRMO
RES
TOP
TOPA
u

SRR AR RB KRR SRRSO RO

-
R 3R B e R RN W R DR ERRON RN

CONVERT PROBABILITIES ASSOCIATED WITH THE
MEAN AND MEDIAN TO PERCENT PROBABILITY '

oo oOOooOoOGoOOOnOOoooOOoOOCcOGoonaOsoOOOOooOOoo0n
2]
¥
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MNP =PRMN%100G .0
MOP=PRMOX100.0
P RMN=MNP
PRMO=MOP

1 fH& REPORT FOR OIL OR GAS?

IF(RES.EQ.3HOIL) GO TQ 10
IT’S GAS —— CONVERT METRIC TO U.S. MEASURE

oo 0oon

BOTMA=BOTMXGCF
TOPA=TOPXGCF
CPSA=CISRGEF
C80A=CB0XGCF
C20A=C20%GCF
CSA=C5%GCF
UC1)=40HBILLION CU-
Uc2)=40HBIC METRES
AUCL)=LOHTRILLION C <4
AU(2)=9HUBIC FEET
GO TO 20

IT’S 0OIL -- CONVERT METRIC TO U.S. MEASURE

Qoo

10 BOTHMA=BOTMXOCF e

TOPA=TOPXOCF

Co5A=CPS%0CF

C80A=C8UX0CF

C20A=C20%0CF

C5a=C5%0CF

UCL)=10HMILLION CU

U(2)=40HBIC METRES

AUC1)=4 OHMILLION BA

AU(2)=SHRRELS

WRITE A REPORT

GO0

20 WRITE 2000

2000 FORMAT(4HS)
WRLTE 2040

2040 FORMAT(A9X,43H% £ ¥ X R CONF IDENT I AL X X ¥ X ¥,//)
WRITE 2020,RES

2020 FORMAT(49X,%AUSTRALIA’S UNDISCOVERED PETROLEUN RESOURCESX,/,19X,43
+Ck-%) ,/7,30X,%kSUMMARY REPORT FOR X,A3,7,30X, 2208-%))
WRITE 2022, (CB(T),JT=1,8)

2022 FORMAT(//,4iX,%DATA COMPILED BY: X,8010,/,4X, 16¢K-%))
WRITE 2024, (CDCI),T=1,8) oo

2024 FORMAT(iX,XCOMPILATION DATE: %,BA10,/,1X,160k-%))
WRITE 2026,CR ,
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2026 FORMAT(iX,%XDATE OF COMPUTER RUN: X,A40,7,1X,20¢%-X))
WRITE 2030

2030 FORMAT(//)

WRITE 2040,RES,BOTH,UCL),U(2) ,BOTHA,AUCL) ,AUC2)

2040 FORMAT(//,4iX,%THE ESTIMATED POTENTIAL UNDISCOVERED RECOVERABLE ¥,A
+3,% RESOURCES OF AUSTRALIA,%,/,iX,XSUMMARIZED IN THE TABLE BELOW,
+RANGE FROM & MINIMUM OFX,/,41iX,,Fi5.3,1X,2A40,/,39X,%[ %,F15.3,1X,

" +2A10,K 1K)
WRITE 2045,T0P,U(1),U(2),TOPA,AUCL),AU(R)

2045 FORMAT(/,4X,%T0 A MAXIMUM OFX,25X,F1i5.3,4X,2410,/,39X, %[ %,F15.3,1
+X,2A10 ,% 3 .%)

WRITE 2050 ,RES,MODE,UC4),U(2) ,MOA,AUCL) ,AL(2)

2050 FORMAT(/,4X,%THE MDST LIKELY VOLUME OF UNDISCOVERED %,A3,% IS ESTI
+MATED TO BEX,/,41X,F15.3,1X,2A40,7,39X, X[ ¥,F15.3,1X, 2410 ,%1%)

WRITE 3600,UC4),U(2),AUCL),AUCR) ,

3000 FORMAT(//,7X,%PERCENTX,/,5X,XPROBABILITYX,/,5X,XGREATER THANX, 9X

+,2010,40X,2440,7,5X, 12(%-%) ,9X, 20 Ok-K) ,8X, 20 (¥=¥) , /)
WRITE 3010,BOTM,BOTHA

3040 FORMAT(BX,X100%%,18X,F415.3,44X,F15.3)
IF(PRMO.LE.400..AND.PRMO.GE.95.) WRITE 4000,40P,MODE,MOA
IF(PRMN.LE.100..AND.PRMN.GE.95.) WRITE 4040,MNP,MEAN,HNNA

4000 FORMAT(2X,XMODEX,3X,I2,%%k,18X,F15.3,41X,F15.3)

4040 FORMAT(2X,XMEANX,3X,I2,%%%,18X,F15.3,11X,F15.3)

WRITE 3020,C55,C954

3020 FORMAT(9X,X95%k,18X,F15.3,11X,F15.3) :
IF(PRMO.LE.SS..AND.PRMO.GE.80.) WRITE 48066 ,MOP,MODE,N0A
IF(PRMN .LE.95. .AND.PRMN.GE.B0.) WRITE 4040 ,MNP,NEAN,HNNA
WRITE 3030,C80,C804 :

3030 FORMAT(9X,%B80%X,1BX,Fi5.3,11X,F15.3)
IF(PRMO.LE.80..AND.PRMO.GE.50.) WRITE 4000 ,40P ,MODE,NMOA
IF(PRMN.LE.BC..AND .PRMN.GE.S0.) WRITE 4040,MNP,NEAN,HNA
WRITE 3040,MD,HDA

3040 FORMAT(9X,X50%%,1BX,F15.3,14X,F15.3) _
IF(PRMO.LE.S0. .AND.PRMO.GE.20.) WRITE 4000,MOP,MODE,M0A
IF(PRMN.LE.50..AND.PRMN.GE.20.) WRITE 4040,HNP,MEAN,MNA
WRITE 3350,C20,C20A

3050 FORMAT(9k.%X20%k,18X,F1%.3,14X,F15.3)

IF(PRMO.LL 20..AND.PRMO.GE.S.) WRITE 4000,MOP,MODE,MOA
IF(PRMN.LE. ‘0. .AND .PRMN.GE.5.) WRITE 4040,MNP,MEAN,MNA
WRITE 3060,C5,C5A ,

3060 FORMAT(10X,%X5%%, iBX,Fi5.3,14X,F15.3)
IF(PRMO.LE.S.)> WRITE 4000,MOP,MODE,MOA
IF(PRMN.LE.S.)> WRITE 4040,MNP,MEAN,HMNA
WRITE 3070,TOP,TOPA ~

3070 FORMAT(10X,%0%%,1BX,F15.3,41X,F15.3)
WRITE 2030
WRITE 2040
RETURN
END
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SUBROUTINE TABLS(NF,FIELD,MAGO,UNITO,ORISK,OILVAL,CD,TYPO,
+NUMO , OFRER) .

COMMON GCF,OCF -

DIMENSION FIELD(S0,8),0RISK(50),0ILVAL(50,45),TYPO(SD)
DIMENSION I0IL(6),CD(B),A(6),MAGD(S0) ,UNITO(SE)

DIMENSION NUMO(S0),0FREQ(S0,45),D(45),F(45)

REAL MODE ,MEAN

INTEGER SUM1,SUM2,UNITO

SORAOK AR R AR RO B KR ok K 3K B R K RO RO R Bk AR KRR R RO Bk kKRR K

TABL1‘ PRODUCES A TABLE OF VALUES FROM THE ORIGINAL INPUT
DATA. RESOURCE FIGURES ARE CONVERTED FROM BARRELS TO
CUBIC METRES, OR VICE VERGA, AND EXPRESSED AS ROUNDED
INTEGERS. THE MEAN OF EACH DISTRIBUTION IS THEN CALCULATED
AND MULTIPLIED BY THE APPROPRIATE EXISTENCE RISK. THE
’RISKED’ MEANS ARE THEN SUMMED AND REPORTED.

VAR IABLES

- ot o ot o St e

OOCOaAoNOOOOOOn

OIL VOLUMES IN AMERICAN UNITS

INTEGER EQUIVALENT OF ‘B’ |
INTEGER EQUIVALENT OF ‘B’ CONVERTED TO AMERICAN UNITS
NUMBER OF BASING | |
NUMBER OF VALUES IN DIL DISTRIBUTION
0IL CONVERSION FACTOR
0IL PROBABILITY
'BILVAL= OIL VOLUME VALUE

0IL EXISTENCE RISK

TOTAL DENSITY OF CURVE

SUM OF THE Mi‘S
© SUM OF THE M2’s

TYPE OF INPUT DISTRIBUTION

UNIT OF VOLUMETRIC MEASURE

B = RISKED DISTRIBUTION MEAN
cp = COMPILATION DATE
CG = CENTER OF GRAVITY OF DISTRIBUTION SEGMENT
D = STANDARDIZED DENSITY OF CURVE SEGMENT
F = TEMPORARY HOLDER FOR OFREQ
FIELD = FIELD OR BASIN NAME
GCF = GAS CONVERSION FACTOR
I = LOOP COUNTER, SUBSCRIPT
I0IL = INTEGER EQUIVALENT OF ‘A’
J = SUBSCRIPT
K = BUBSCRIPT
L = SUBSCRIPT , :
MAGO = ORDER OF MAGNITUDE OF INPUT DATA
MEAN = MEAN .
= MODE
=
=
o=
=
=

aooaoaoaoaooanaooaoaonaaonaooaaa
0
g 3
X (=4
- m
naunans
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CRRRRR AR R B OR R AOR AR KRR R RO KRR KK
c

c INITIALIZE VARIABLES
C
SUMi=0
suM2=0
MEAN=0.0
c
c WRITE MAIN HEADING
c

WRITE 3000,(CDCT),T=1,5)
3000 FORMAT(1Hi,44X,%TABLE 4 -- UNDISCOVERED OIL, X,5A16,//,1X,
+134CXk~K))
WRITE 3010
3010 FORMAT(21X,XEXISTENCEX,84X,XEXISTENCE RISK X%)
WRITE 3020
3020 FORMAT(8X,XBASINK, 10X, kRISKK, 14X, KMINIMUMEK, 16X ,%MOST LIKELYX, 18X,
+ EMAXIMUMX, 15X, *MEAN ESTINATEX)
WRITE 3030
3030 FORMAT(7X,7 (K~K) ,7X,9 Ck=K) , 41X, 23 (%-K) , 3X, 24 (k=%) , 5X, 23 Ck-¥) ,3X,
+  22(%-%))
WRITE 3040 -
3040 FORMAT(25X,4(9X,%6%,12X,%6 3%),/,24X,4(BX, %40 BBLX,6X, k10 MX))
WRITE 3050
3050 FORMAT(1X,134(%=%))

SELECT ONLY THOSE DATA SETS WHERE OIL RESOURCES OCCUR.
FIND OUT WHAT UNITS THE INPUT DATA ARE IN AND POSITION
THE DATA ACCORDINGLY.

CONVERT DATA UNITS AND CONVERT DATA TO INTEGER TYPE
ROUNDING UP IF THE DECIMAL PART IS GREATER THAN 0.5.
CALCULATE THE MEAN OF EACH DATA SET IN BOTH METRIC AND
NON-METRIC UNITS. : ) -

MULTIPLY EACH MEAN BY THE ASSOCIATED EXISTENCE RISK AND
SUM THE ‘RISKED’ WMEANS.

oooonooaoonann

p0 2000 I=4,NF -
IF(ORISK(I).LE.0.0) GO TO 2000
IFCUNITOCI) .ER.4HM) GO TO 1000
IF¢TYPOCI) .EQ.4HK) GO TO 40
IF(TYPOCI) .EQ.1HU) GO TO 30
IF(TYPOCI) .EG.LHT) GO TO 40
IF(TYPOCI) .EQ.4HC) GO TO &0

GO TO 80 ;

 CONSTANT

Ly B w B

10 DO 20 J=4,5,2
A(T)=0XLVAL(I, 1)
ACT+1)=A(T)/70CF

20 CONTINUE

® © ® 9 © © © © © © @ © © e © ¢

® @ © o e
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GO0

00

anon

GoOn

25

30

35

40

50

55

60

70

80

- 90

100

Version 81.09.1%

DO 25 J=4,6
I0IL(TI=A(T)+0.5
CONTINUE

G0 10 4900

UNIFORM DISTRIBUTION

A(L)=0ILVAL(I, 1)

A(2)=A{4)/0CF
A(3)=(0ILVAL(I,4)+0ILVAL(T,2))/2.
A(4)=A(3)/70CF

A(S)=0ILVAL(TI,2)

A(L)=A(S)/0CF

pa 35 J=i,6

IOILC¢II=A(T)I+D.5

CONTINUE '

GO TO 4900

TRIANGULAR DISTRIBUTION

K=l
DO 56 J=4,5,2
K=K+1
A(TI=0TLVAL (T ,K)
A(J+1)=A(T) /OCF
CONTINUE :
DO 55 J=1,6
I0IL(T)I=A(T)+0.5
CONTINUE

G0 70 1900

CUMULATIVE PROBABILITY DISTRIBUTION

K=NUMO(I)

J=K

F(4L)=0FREQ(I, 1)

DO 70 L=2,K
F(J)=0FREQ(I,J)-0FREQ(I,J~-1)
J=J-4

CONTINUE

GO TO 400

FREQUENCY. OR PROBABILITY DISTRIBUTION

K=NUMO(I)

PO 90 L=%,K
F(L)sOFRER(T,L)
CONTINUE
SuM=0.0

D0 410 J=2,K

CIF(FA) LGE.F(T-4)) NODE=OILURL(I;5)

®e & © © © e € & e © e © e a & e
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i10

130

140
150
120

125

a0 -

1000

S0G

1010

1020

1025

ao0nn

1030

Version 81.0%.45

D(I-£)=C(F(T-1)+F(T)>/2. )% (OILVAL (I, T)~0ILVAL(I,T-1))

SUM=SUM+D(T-1)

CONTINUE

DO 120 L=2,K

IFCr(L-4) .LE.F(L)) GO TO 130

Ce=(2%0ILVAL(I,L~1)+0ILVAL(I,L)}/3.

GO TO iSO
IFC(F(L~-4) EQ.F(L)) GO TO 140

CO=(2%0ILVAL(I,L)+DILVAL(I,L-1))/3.

GO TO 150
CE=(OILVAL(I,L-1)+0ILVAL(I,L))/2.
MEAN=MEAN+ (CGRD(L-~1) /SUM)
CONTINUE

IFCUNITOCI) .EQ.4HM) GO TO 1090
B=MEANXORIGK (1)

Mi=B+0.5

SUMi=BUML+M4

M2=B/0CF+0.5

SUM2=5UM2+M2

ACL)=0ILYAL(I, 1)

A(3)=MODE

A(S)=0ILVAL (T ,K)

DO 125 J=1,5,2

ACT+1)=ACT)/0CF

I0IL(T)=A(T)+0.5
IOIL(T+4)=A(T+4)40.5

CONTINUE

G0 TO 4950

RESOURCES ARE IN METRIC UNITS

IF(TYPOCI) .EQ.£HK) GO TO 4040
IF(TYPOCI) .EQ.4HU) GO TO 41030
IF(TYPOCI) EQ.4HT) GO TO 1040
IF(TYPO(I) .EQ.4HC) GO TO 60
GO0 TG 80

CONSTANT

DO i020 J=%,5,2
ACT+1)=0ILVAL(I , 1)
ACT)=A(T+1)X0CF
CONTINUE

DO 4025 J=i,6
I0IL(TI=ACT)+D.5
CONTINUE

GO TO 1900

UNIFORM DISTRIBUTION

A(2)=DIL9AL(I,1)

£

® @ @ 8 9 © 8 ® © © © © © ® © © © e e a
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ACL)=A(2)RACF

A3 =(0ILVAL(I, D) +0ILVAL(T,2)) /2.
A(3)=A(4)%0OCF

A(L)I=0ILVALLI,2)

A(S)=A(&6)IROCF

DO 1035 J=i,6

IDILCTI=A(TI+D.S

1035 CONTINUE

G0 TO 4900
c .
C TRIANGULAR DISTRIBUTION
C
1040 K=0
PO 1050 J=i,5,2
K=K+
ACT+1)=0ILVALC(I,K)

A(T)=A(J+1)XOCF
1050 CONTINUE
DO 4055 J=4,6
IDILCT)=ACT)+0.5
1055 CONTINUE
GO TO $900
1090 B=MEANXORISK(I)
Mi=B+0.5
SUML=SUML+ML
M2=BkOCF+0.5S
SuUM2=8UM2+M2
A(2)=0ILVAL(I, 1)
A(4)=MODE
A(6I=0ILVAL(T,K)
DD 1095 J=1,5,2
A(T)=A{T+1)ROCF
1095 CONTINUE
PO 4400 J=i,6
I0ILCT)=ACT)+0. S
1400 CONTINUE
GO TO 1950
1900 B=(CA(1)+A(3)+A(S))/3. )*URISK(I)
IF(B.LT.0.5) GO TO 1940
Mi=B+0.5
G0 TO 1920
1940 Mi=B
1?20 SUM1&SUN1+H1
B=((A(2)+h(4)+h(6))/3 YRORISK(I)
IF(B.LT.0.5) GO TO 1930
Me=B+0 .9 :
, GD TO 1940
1930 M2=B ,
1940 SUN2=5UM2+M2 ‘
1950 WRITE 30&0, (rIELD(I I, J~1 2) ORISK(I), (IOIL(J) J”i 6) Mi, M2 N
30460 FORMAT(LX,; 2010 2@X, F4 2,5X%, B(IS ax)) o :

4



DEL.PHI

3070
2000

3080

Version 84.09.1%

WRITE 3070,(FIELD(I,T),J=3,4)
FORMAT(AX, 2440)
CONTINUE

WRITE 3050

WRITE 3080,5UMi,S5UN2
FORMATCL09X,16,7X,18)
WRITE 3050

RETURN

END

5B ©¢ © @ © © © © © © © © © © © © & ® © © O
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SUBROUTINE TABLB(NF,FIELD,MAGG,UNITG,GRISK,GASVAL,CD,TYPG,
+NUMG , GFRER) o |

COMMON GCF,OCF |
DIMENSION FIELD(S0,8),HAGG(S0),UNITG(S0),6RISK(50),GASVAL(S0,45)

DIMENSION IGAS(6),CD(B),A(6),TYPG(SD)
DIMENSION NUMG(S0),BFREQ(S0,45),D(15),F(i%)
REAL M4 ,MODE ,MEAN

INTEGER SUMZ,UNITG

FORRACKHOR R A K B R RO R AR R IR RS ARSOK skl SN ORHOR RO RO O R OK

/TABL2’ PRODUCES A TABLE OF VALUES FROM THE ORIGINAL INPUT
DATA. RESDURCE FIGURES ARE CONVERTED FROM CUBIC FEET TO
METRES, OR VICE VERSA, WITH VALUES IN CUBIC FEET EXPRESSED
A4S FLOATING POINT NUMBERS TO ONE DECIMAL PLACE AND VALUES
IN CURIC METRES EXPRESSED AS ROUNDED INTEGERS. THE MEAN
OF EACH DISTRIBUTION IS THEN CALCULATED AND MULTIPLIED BY
THE APPROPRIATE EXISTENCE RIGK. THE 'RISKED’ MEANS ARE
THEN SUMMED AND REPORTED.

aOcGoOOOoOOOGooOoCooOonOOn

VARIABLES
A = GAS VOLUMES IN AMERICAN UNITS
B = RISKED DISTRIBUTION MEAN
€D = COMPILATION DATE
cGe = CENTER OF GRAVITY OF DISTRIBUTION SEGMENTG.
b = STANDARDIZED DENSITY OF CURVE SEGMENT
F = TEMPORARY HOLDER FOR OFRER

FIELD = FIELD OR BASIN NAME
GASVAL= GAS VOLUME VALUE
GCF CAS CONVERSION FACTOR
GFREQ GAS PROBABILITY

GRISK GAS EXISTENCE RISK

I LOOP COUNTER, SUBSCRIPT
IGAS INTEGER EQUIVALENT OF ‘A’
J SUBSCRIPT
K SUBSCRIPT
 BUBSCRIPT |
MAGG ORDER OF MAGNITUDE OF INPUT DATA
MEAN MEAN
MODE MODE

INTEGER EQUIVALENT OF ‘B’ -
INTEGER EQUIVALENT OF ‘B’ CONVERTED TO AMERICAN UNITS
NUMBER OF BASING . e

NUMEER OF GAS VALUES |

OIL CONVERSION FACTOR

TOTAL DENSITY OF CURVE

8UM OF THE Mi’S |

'SUM OF THE M2‘S o

TYPE OF INPUT DISTRIBUTION

Ml
M2
NF
NUMG
acF
SuH
suMi
sSuM2
TYPG

OONENOooNNo00NN0NNoNoenN0on
r

W HBEDENS AR BUBREEENER
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UNITG = UNIT OF VOLUMETRIC MEASURE

SRR RO AR R AR B AR R AORCHOINOR R KRR R KR SRR AR BOR O OR KKK

MEAN=0.0

SUNi=0.0

SuM2=0

WRITE 3000,(CDCT),T=4,%)

3000 FORMAT(iH1,44X,%TABLE 2 -- UNDISCOVERED GAS, %,5410,//,1X,

40140

+434(%--X%))

WRIVE 3010

FORMAT (24X, XEXISTENCEX , 84X , kEXISTENCE RISK X¥)
WRITE 3020 '

3020 FORMAT(8X,¥BASINX,410X,KRISKE, 14X, kMINIMUMX, 16X, ¥HOGT LIKELYX, 18X,

+ HMAXIMUMY, 15X, kMEAN ESTIMATEX)
WRITE 3030

3030 FORMAT (7X,7(X-%) ,7X, P (k=) ,4X,23(k-K) ,BX, 24 Ck-K) ,5X, 230k-%) ,3X,

3040

i0

20

+ 22(%-%))

WRITE 3040

FORMAT (25X, 4¢22X, %9  3%),/,24X,4 (10X, XTCF%,8X %40 M¥))
WRITE 3050

FORMAT(4X,134(%-¥))

DO 2000 I=4,NF

SKIP DATA SETS WHERE RESOURCE IS NONEXISTENT
IFC(GRISKC(I) .LE.G.0) GO TO 2000

ARE RESOURCE FIGURES IN METRIC UNITS?
IFCUNITGCI) .EQ. 4HM) GO TO 1000

RESOURCE FIGURES ARE IN CUBIC FEET
IF(TYPGC(I) .EQ.4HK) GO TO 10
IF(TYPG(I).EQ.1HU) GO TO 30
IF(TYPG(I).EQ@.1HT) GO TO 40
IF(TYPG(I) .EQ.4HC) GO TD 60
Go TO 80

CONSTANT
DO 20 T=1,5,2
A(T)=BABVAL(T,1) :
A(T+1)=AL Ty /GCF -
TEAS(T+4)=A(T+1)+0.5 ,
CONTINUE = B
GO TO 4500

UNIFORM DISTRIBUTION
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30 A(4)=GASVAL(I, 1)
A(2)=A(1)/GCF
IGAS(2)=A(2)+0.5
A(3)=(GASVAL(I,1)+GASVAL(I,2))/2.
A(4)=A(3)/GCF
IGAS(4)=A(4)+0.9
A(S5)=GASVAL(I,2)
ACH)I=A{5%)/GCF
IGAS(6)=A(6)+0.5
G0 TO 1900

TRIANGULAR DISTRIBUTION

Gaon

40 K=0
DO S0 J=£,5,2
K=K+4
A(T)=GASVAL(I,K)
A(T+1)=A(T)/6CF
ICAS(T+1)=A(I+1)+0.5
50 CONTINUE
GO TO 1900

CUMULATIVE PROBABILITY DISTRIBUTION

aoaO0

60 K=NUMG(I)
I=K
F(1)+GFREG(I,1)
DO 70 L=2,K
F (S )=GFREQ(I,J)-GFREQ(I,J-1)
T=J-4
70 CONTINUE
GO TO 100
80 K=NUMG{I)
DO 90 L=4,K
F(L)=GFREQ(I,L)
90 CONTINUE
100 SUM=0.0
DO 140 J=2,K
IF(F (J) .GE.F{J-1)) MODE=GASVAL(I,J)
DCT-1)=CCF(T-1)+F ()2 /2 )R (BASVAL (I,T)~GASVAL(I,J-1))
SUM=SUM+D(J~1) '
140 CONTINUE
DO 4120 L=2,K
IF(F(L-4).LE.F(L)) GO TO 130
CG=(2XGASVAL (T,L-1)+GASVAL(I,L))/3.
GO TO iS50
130 IF(F(L-1).EQ.F(L)) GO TO 140
CG=(2XCASVAL (T,L)+GABVAL(I,L-1))/3.
GO TO 150
140 CE=(GASVAL(I,L~1)46ASVAL(L))/2.
150 MEAN=MEAN+(CGXD(L~1)/8UN)



DEL

GO0 ao00n

000

e Ex R

PHI

ia0

1000

i010

1920

1030

10490

Version 84.09.41S

CONTINUE

IF(UNITGC(I) .EQ.4HM) GO TO 1090
Mi=MEANXGRISK (I}
SUMi=SUML+ML
M2=(M&/GCF)+0 .5
SuMa=SuM2+M2
A(1)=CASVAL(I , 1)
IGAS(2)=(A(1) /GCF)+0.5
A(3)=MODE
IGAS(4)=(A(3)/GCF )+l .5
A(5)=GABVAL (I ,K)
I6AS(6)=(A(S)/GCF)+0.5
G0 TO 1950

RESOURCE FIGURES ARE METRIC

IF(TYPG(I) .EQ.4HK) GO TO 4040
IF(TYPG(I) .EQ.1HU) GO TO 1030
IF(TYPGC¢I) .EQ.4HT) GO TO 1040
IF(TYPG(I) .EQ.4HC) GO TO 60
GO TO 80

CONSTANT

DO 1020 J=1,5,2
ACJ+1)=GASVAL (I, 1)
ACII=ALT+1) XGCF
IGAS(T+1)=A(J)+0.5
CONT INUE

GO TO 1900

UNIFORM DISTRIBUTION

A(2)= GASVAL(I,1)

A(1)=A(2)XGCF

IGAS(2)=A(1)+0.5

A(4)=(GASVAL(T, i)+GASVﬁL(I 2))/2.
A(3)=A4)IRCCF

IGAS(4)=A(SIRGCF
A(6)=GABVAL(I,2)

A(%)=A6 I XGEF

IGAS(6)=A(6)XGLF

GO TO 1900

TRIANGULAR DISTRIBUTION

K=0
DO 4050 J=1,5,2
K=K+4
A(T+4)=GASVAL (I, K)
ACT)I=A(T+1)IXGCF



DEIL.PHI Version 84.09.45

IGAS(J+1)=A(J+1)XGCF
1050 CONTINUE
GO TO 1900
1090 Mi=SUMXGRISK(I)
SUML=SUMS +N1
M2=(MLRGCF)+0 .5
suM2=5UN2+M2
A(1)=GASVAL(T , 1) XGCF
IGAS(2)=A(1)+0.5
A3 )=MODENECF
ICAS(4)=A(3)+D.5
A(S)=GASVAL (I ,K) kXGCF
ICAS(6)=A(5)+0.5
GO TO 1950
C
c CALCULATE INDIVIDUAL RISKED MEANS AND SUM
C
1900 Mi=(C(A(L)+A(I)+A(S) I/ IXGRISK(1)
SUMi=SUML+M4
B=((A(2)+A(4)+ACH) ) /3 IXGRISK(I)
IF(B.LT.0.5) GO TO 19410
M2=B+0.5
GO TO 1?20
1940 M2=B
1920 SUM2=8UM2+M2

Cc
c WRITE THE BODY OF THE TABLE
c

1950 MRITE 3060, (FIELDC(I,T),T=1,2),GRISK(I),A(1),IGAS(2),A(3),
+IGAG(A),A(5), IGAS(6) , ML, M2

3060 FORMAT(iX,2A10,2X,F4.2,5X,3(FS.1,6X,15,8X),FS.4,8X,IS)
WRITE 3070, (FIELD(I,J),T=3,4)

3070 FORMAT(1X,2A107

2000 CONTINUE

c
c FINISH THE TABLE
c

WRITE 3050

WRITE 3080 ,5UNM4,SuUMa
3080 FORMAT(L09X,F&.4,7X,16)

WRITE 3050

RETURN

END

e & @ © & e & o e & @ & ¢ © ¢ 6 e o o o



DELPHI Version 84.09.45

SUBROUTINE OCONCI,N,VAL)
COMMON GCF,0CE
DIMENSION N(S0),VAL(50,4i%)

c
CRRREORIOOE T RERR KRR KR RAARAIORK KRR IR KSR RIARARA AR A AR AR R
c
€ ’OCON’ CONVERTS OIL VALUES FROM BARRELS TO CUBIC
c METRES
e
c VARIABLES
C ________ R
c
c GCF = GAS CONVERSION FACTOR
C 1 = SUBSCRIPT
c J = LOOP COUNTER AND SUBSCRIPT
C M = NUMBER DF VALUES
C N = NUMBER OF VALUES
c OCF = OIL CONVERSION FACTOR
c VAL = VALUE
G
SRR AR RRIOR KRR KRR AORAAIR KRR AK LRI A AR KRR KRR K
C
M=NCI)
DO 10 J=1,M

VAL (I, J)=VAL(I,T)/0CF
10 CONTINUE

RETURN

END

@ © @ © 9 © © ® © © © © e © e © @& © & o

J
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DELPHI Version 84.09.1%

SUBROUTINE GCONCI,N,VAL)
COMMON GCF,0CF
DIMENSION N(S0),VAL(S0,15)

c
CRARERRAAOEBR IR RRER KRR ORI AR KRR KRR AA KA AR K
C /GCON’ CONVERTS GAS VALUES FROM CUBIC FEET TO CUBIC
c METRES
C
c VAR TABLES
C —————————
c
c GCF = GAS CONVERSION FACTOR
c 1 = BASIN IDEMTIFIER
c J = LOOP COUNTER AND SUBSCRIPT
c M = LOCAL VALUE OF ‘N’
C N = NUMBER OF VALUES
c OCF = OIL CONVERSION FACTOR
C VAL = GAS VALUE
c
CRORIRAARIK AR HRAR AR KRR IARAAM A A AR AR AR IR BR R AR I
C |
M=N(T)
DD 10 J=1,M

VAL, J)=VAL(I,J)/GCF
10 CONTINUE

RETURN

END
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DEMONSTRATION AND TEST DATA ONLY
E.L. SMITH, DEMONSTRATION AND TEBT DATA ONLY

i4 SEPTEMBER 1981
25

FIRST BASIN

T 3 6B0.40 30.0

T 3 9F0.80 0.45
SECOND BASIN

T 3 45B0.20 40.0

T 3 F0.20 0.3
THIRD BASIN

T 3 9F0.40 0.2
FOURTH BASIN

T 3 6B0.10 20.0
T3 9F0.05 0.1
FIFTH BASIN

T 3 6B0.0S 40.0
T 3 9F0.80 0.2
SIXTH BASIN

T 3 6B0.40 100.0
T 3 9F4.00 2.0
SEVENTH BABIN

T 3 6B0.50 20.0
T3 9F1.00 0.2
EIGHTH BASIN

T 3 6B6.04 50.0
T 3 9F0.40 0.2
NINTH BASIN

T 3 6B0.40 290.0

TENTH BABIN

T 3 6B0.40 75.0
T 3 ?2F0.20 0.2
ELEVENTH BASIN

T 3 6B0.40 0.0
T 3 9F0.40 0.3
TWELFTH BASIN

T 3 6B0.60 4100.0
T3 9F1.00 2.0
THIRTEENTH BASIN
T 3 6B0.40 S50.0

FOURTEENTH BASIN

T 3 9F0.50 0.2 -
FIFTEENTH BASIN
T 3 6BL.00 42.0
T 3 9F1.00 0.54

50.0 140.0
0.25 0.8
70.0 ) 3685.0.
0.5 2.15
0.3 0.6
70.0 150.0
0.3 0.6
50.0 80.0
0.4 1.5
300.0 5750 .0
7.0 24.8
70.0 150.0.
0.5 1.0
60.0 70.0
0.3 : 1.0

399.0 1942 .0
120.0 . 300.0
i.8 4.03
100.0 30
0.5, : N

. 300.0 40000
5.0 8.0
500.0 . s000.0
0.3 0.5
27.0 54.0



Version 84.09.15%

SIXTEENTH BASIN

T 3 9F0.05 0.4

SEVENTEENTH BASIN

T 3 680.04 20.0

T 3 9F0.40 0.1

EIGHTEENTH BASIN
4 6£B0.45 20.

0.0 ‘

T 3 9F0.20 0.5

NINETEENTH BASBIN

T 3 6B0.40 30.0

TWENTIETH BASIN

T 3 6B0.40 30.0

T3 9F0.40 0.2
TWENTY-FIRST BASIN
T 3 4B0.04 40.0

T3 9F0.20 0.2
TWENTY-SECOND BASIN
T 3 6B4.00 30.0

T3 9F1.00 0.5
TWENTY--THIRD BASIN
T 3 6B0.04 S0.0

T3 90.40 0.2
TWENTY-FQURTH BASIN
T 3 6B0.05 S6.0

T3 970.0% 0.2
TWENTY-FIFTH BASIN
T 3 6B0.0% 50.0

T 3 9F0.05 0.2

. 8.3

30.0
0.3

i00.0

6.5
50.0



APPENDIX 3



TABLE { == UNDISCOVERED O0IL, 14 SEPTEMBER 198}

L N N ) -

. - - - - . . - . - -
------.-O----n---------O-’--------.-.-----.--n-----n-'-----.-------.----..--.--------u------w-ﬂ..-.-------n------..--.n-----o.---ﬂOHUG

EXISTENCE RISK X

EXTSTENCE
BASIN. RISK  _MINIMUM S _ MOST LIKELY _ . MAXIMUM MEAN ESTIMATE
L A 17 BBL 1@ M _ . 1@ BBL 19 M 1@ B8BL 10 M 10 BBL 10 M
S
SECOND BASIN .20 40 6 70 11 385 61 3% 5
FOURTH BASIN .10 20 3 70 11 150 24 8 1
FIFTH BASIN .25 4p 6 52 8 80 13 3 2
SIXTH BASIN A8 100 16 300 48 5750 914 820 130
SEVENTH BASIN .50 20 3 70 11 150 24 40 6
EIGHTH BASIN .21 5@ 8 60 10 70 11 1 0
NINTH BASIN .10 299 46 399 63 1912 304 87 14
TENTH BASIN W10 75 12 120 19 300 48 17 3
ELEVENTH BASIN .10 59 8 100 16 309 48 15 2
TWELFTH BASIN .80 100 16 30 48 1000 159 373 59
THIRTEENTH BASIN .10 50 8 500 79 1800 159 S2 8
FIFTEENTH BASIN © .20 12 2 27 4 54 9 3t 5
SEVENTEENTH BASIN .01 20 3 30 5 50 8 ) 2
EIGHTEENTH BASIN L U5 20 3 100 16 1000 159 118 19
NINETEENTH BASIN 10 39 5 300 48 100 16 14 2
TWENTIETH BASIN .10 19 5 80 13 202 32 10 2
TWENTYLFIRST BASIN L 49 6 50 8 60 10 1 @
TWENTY=SECOND RASIN 1,20 37 5 100 16 200 32 112 17
TWENTY=THIRD BASIN .01 50 8 10 1 1970 .16 1 e
TWENTY.FOURTH BASIN .05 s | 8 100 16 300 48 8 !
TWENTY<FIFTH BASIN .25 50 B 60 10 109 16 4 1

- L T s . e P -

. - . e - .
-----q--.------—-'--ﬂ-----"""---u---------—--.--w.------.—-----------------n-------c-----.----.--.-.'---—---ﬂ-.ﬂ--'--.-...nopa---.-----

................... 17972 276

e e
u-------0-.awuun‘--un-wnn"--n------u---------.------ﬂ-q-.-----n------------------u-.-._--.-._'--u__..,-._-n-.-n-—.-o--:-o---w--.-----



TABLE 2 == UNDISCOVERED GAS, 14 SEPTEMBER 1981

- - W - - . -

- . I LI S e e . e
--n--nu-.--.----0-------'5-..------------n-----.--------.---------------------------.---------..--------l---.--.-------------.---.-O---

EXISTENCE RISK X

ExISTENCE

BASIN ~ RISK CMINIMUM . MOST LIKELY , MAX IMUM MEAN ESTIMATE

. , oL WJTICF 1l M TCF e M TCF 12 M TCF 16 M
FIRST BASIN | RD T T ey
SECOND BaSIN .20 .3 8 .5 14 2.2 81 | .2 6
THIRD BASIN 2 L2 6 .3 8 .6 17 .0 1
FOURTH BASIN .05 .1 3 .3 8 b 17 o0 o
FIFTH BASIW .30 .2 6 o4 11 1.5 42 - .t 16
SIXTH BASIN 1,00 2.0 57 7.9 198 24,8 782 11.3 319
SEVENTH BASIN 1,00 .2 6 .5 13 1.0 28 b 16
EIGHTH BASIN W10 .2 3 .3 8 1.0 i © 28 .l 1
TENTH BASIN .28 L2 6 1.8 51 4,5 137 o5 13
ELEVENTH BASIN .10 .3 8 .5 14 2.0 57 ol 3
TWELFTH BASIN 1,29 2.0 57 “si0 142 8.0 227 5.0 142
FOURTEENTH BASIN .5¢ .2 6 .3 -8 5 14 .2 5
FIFTEENTH BASIN 1,00 .5 14 2.0 57 5.2 141 2,5 71
SIXTEENTH BASIN .05 1 3 .3 8 .5 18 o2 e
SEVENTEENTH BASIN .10 .1 3 .3 8 .5 14 .0 !
EIGHTEENTH BASTN .20 .5 14 1.0 28 3.0 85 .3 8
TWENTIETH BASIN .10 .2 6 .3 8 .8 23 o2 !
TWENTYFIRST BASIN .20 .2 6 1.3 37 3.2 4 94 3 9
THENTY=SECOND RASIN 1,00 .S 18 1.2 34 4.9 113 1.9 54
TWENTY=THIRD BASIN Y .2 6 5 14 2.0 57 ol 3
THENTY=FOURTH RASIN .25 .2 6 1.0 28 2.5 74 ol 2
THENTY=FIFTH BASIN .85 L2 6 .4 | 11 .6 17 .0 1

. . N - . . e - v .. . . . . - . - . . -
(3 LY LT Y2 T Y LT P Y TN LA AT Y FPY LTI I PR T Z F  YY E P ey YI Y Y T I I D R L DAL LA AL T YL L L 2R R P A L LA 2 L R D L LR R L 00 0 0 0 0L 0 A h ¢

- 24,0 681

. - - P P PR v e P - + . . , R N . . . .. . .
---.--..---.--.-.ﬂ.-..-----.--.--—-----.-ﬂ-.-------.----..--l‘.---.---.----.----.ﬂ--.-..---...'--'..---.--------".-.-...---...---’---W-

- - . - -



UNDISCOVERED OIL RESOURCES OF AUSTRALIA

FIRST BASIN

SECOND BASIN

FOURTH BASIN

FIFTH BASIN

SIXTH BASIN

SEVENTYH BASIN

EIGHTH BASIN

NINTH BASIN

TENTH BASIN

ELEVENTH BASIN

THELFTH BASIN

THYRTEENTH BASIN

4,770
11.129
0.000
0667

6.359
33.785
0,002

« 726

3.182
13,514
0,000
594

6.359
9.539
Q.00

«667

15,899
465,038
B.000
o741

3.180
13.514
GeR00
594

T.949
9,539
.00

« 500

46,106
175,045
2.000
o732

11924
29.810
2,000

» 637

T«949
27,823
Ne000
2688

15,899
87.443
B.000
679

83.468 .

6,042
12,401
.040
.787

11,129
29.270
.287
.825

5.247
15,581
.026
740

6.995
10,175
,040
.787

60,813
554,866
.064
.834

5.287
15,581
L026
700

8.267
9,857
,820
L680

63.436
200,833
L08e7
.828

15,501
33,387
.050
.800

11,924
31,797
850
.800

3@ ens
101 752
‘ mas

194

23 253
98,572

6,677
13,037
.090
.837

11,845
82,0812
.113
L 866

6 289
16 614
.258
L 801

7 313
10,493
~090
.837

IMS 727
599,780
-160
0873

_6.280
16,614
.058
803

8 426
10.216
.045
. 755

71.894
213,727
.132
.869

17.290
X5.176
o113
.847

13 911
33, 785
s113
.807

37,362
108,906
.101
.842

30,605
ine. 124

T.313
13,673
«160
«880

14,587
44,755
.229
.901

74313
17.648
124
»854

7.631
10,611
.160
.88

152,640
644,694
«251
«907

7.313
17.648
«104
<854

8.585
10,175
.080
.820

84,788
226,620
.225
<904

19,078

-l
. 887

15,899
35,772

200

.888

116.061
180
.884

38,157
113.676

7,949
14,329
.250
.917

17,330
47,497
299
.932

8,347
18,681
163
.898

7 949
!1 129
2250
.917

195,554
689,607
<337
,935

8,347
18,681
.163
.898

8,744
10,334
«125
.875

97,682
239,514
2314
.933

16,078 -

38,753
.200
.922

15,899

37,759 .

.200
.922

47.696
123,215
.222
929

45,709

121.228

7.949
14,945
.2582
.947

20.072
50.240
384
«956

9.389
19,714
.234
«935

7.949
11,447
.250
.947

240,468
734,524
959

3,380
19,714
.234
«935

8,903
12,493
«180
920

110,576
252,408
.397
«957

20,867
49,542
0297
950

17,886

39,747
297
- 950

. S1.e74
120,370

.277
.9“9

53,261
128,760

8,585
15,584
347
970

22,815
52,983
463
.975

10,414
Eﬂ 748
318
« 963

8,267
11,765
347
970

285,382
779,435
L492
$977

10,414
20,748
,318
.963

9,062
10,652
. 245
2955

123,470

265,302

L475
.976

22,656
42,330
.388
972

19,873
41,734
,388

L9172

58,825
137 524
.37

.971

--6a;813
136,332

9,221
16,217
,437
,987

25,557
55,725
537
.989

11,129
21,781
. 385
,984

8,585
12,083
L437
.987

339.296
824,349
.262
. 9902

11,129
21,784
. 385
. 984

9,221
10,811
. 320
,980

136,363
278,196
. 547
.989

24,444
44,119
472
987

21,6891
43,722

9,857
16,853
«520
997

28,300
58,468
606
«997

11,447
22,815
415
.996

8,9@3
12,401
.520
997

315.2¢0
869,263
627
« 997

11,447
22,815
2415

» 996

9.380
19,970
2405
«995

149,257
291,090
614
997

26,233
45,908
550
<997

23,848
45,709
,550
.997

73.134
151,833
«537

997

75,916

151,435

10,493
T 174,489
0597
1.002

31,042
61,210
669
1.000

12,481
23,848
-508
1.000

9.221
12,749
«597
1.000

42e.124
914,177
0686
{.000

12,481
23,848
508
1.000

9.539
14,129
500
1,000

162,151
303,984
676
1,000

28,022
47,696
b2
{1.000

25,835
47,696
.622
1.000

80.289
158,987
L611
1,000

79,494

158,987



FIFTEFENTH BaslInm

SEVENTEENTH BASIN

EIGHTEENTH BASIN

NINETFENTH BASIN

TWENTIETH BASIN

THENTY=FIRST BASIN

TWENTV-SECOND RASIN

TWENTY=THIRD BASIN

THENTY-FOURTH RASIN

THENTY=FIFTH BASIN

8.202
0525

1,908
S5.247
B.60@

o611

3,180
5,965
2.000

625

3.180
81,284
0,000
«851

4,770
10,891
b.200

4,770
18,284
0.000
646

€359
72949
@.600

«500

4,772
18,284
P.000
575

74949
11.924
G.000
«583

Te949
27.623
0,000
2688

7.949
11.924
B.000
«687

w021
L696
2,576
5,914
.p28
.751

3,657
6,002
.030
.760

15,899
96.664
w174
. 905

5.883
12,004
.203
.110

7,472
20,986
034
.773

6,677
8.267
.020
.680

7.472
20,986
.024
.728

8,744
12,749
.225
.733

11,924
31,797
.50
.800

8,744
12,719
250
.800

084
.829

3,243
6,582
112
.860

4,134
6,518
.120
. 865

- 26,551

112,245
426
966

6,995
13,116
.210
.186

19,175
23,689
«136
.872

6,995
8,585
«080
820

10,475
23,689
. 097
847

9.539
13,514
«129
.850

15,899
35,772
.20
.888

19,539
13,514
.887

.19@
«924

3.911
7.252
.252
938

4,614
64995
270
.94B

42,132
127.826
.976

8.108
14,229
.23
<187

12,719
26,392
.294
’903

7.313
8,973
«180
.920

12,878
26,392
.219
.932

10,334
14,309
.225
933

17.886
39,747
»297
.950

19,937
14,309
297

L4748
1.000

4,913
8.585

«529
1.000

5.326
T.949

«546
1.000

73,293
158,987
.820
1.000

10,334
«065

16,932
31,797
«S71
1.000

7.949
9,539

500
1.000

16,932
31.797
,486
1.000

11,527
15.899
496
1.270

25.835
47,696
522
1.000

11,527
15,899
622
1,000



FIRST BASIN 4,248 5.168 6.088 _1.208 7.079 7.929 8.849 9,769 18,690 11,610 - 12.53¢
13,451 14,371 15,291 16.211 17.132 18,252 18,972 19,893 20,813 21,733 22,653

0,200 .016 2065 .146 <154 .244 .335 o421 .501 575 .643

.705 L7614 .81 .855 «89¢ .926 .953 «973 +988 997 1,000

SECOND BASIN 84495 11.114 13,734 14,158 16,353 18,972 21.592 24,211 26,830 29,450 32,069
' 34,688 37.307 39.927 42,546 45,165 47,785 52,404 53,023 55,643 58,262 60,881

@.,0na -023 .292 .108 .190 .282 «369 « 451 526 .596 . 661

720 .773 .821 .863 899 .932 .955 .975 989 .997 1,000

THIRD BASIN T 5,663 6.230 6,796 7,362 7,929 8,495 8,495 9,061 9,628 10.194 10,760
: 11,327 11.893 12,459 13.826 13,592 14,158 14,725 15,291 15,857 16,424 16,990
B.,000 .010 .240 .290 «160 .250 «250 . 347 437 520 $597

667 .730 .787 .837 .882 917 «947 .970 .987 «997 {.000

FOURTH BASIN 2.632 32549 4,248 _4,955 5.663 6.371 7.079 7,787 8.495 8,495 9,203
9.911 10,619 11.327 12.035 12,743 13,451 14,158 14,866 15,574 16,282 16,990

2,200 . 006 025 .0856 . 100 .156 .225 . 306 400 ,400 <496

583 .662 .733 .796 .850 .896 933 .962 .983 .996 1.000

FIFTH BASIN 5,663 7.504 9,345 11,185 11,327 13,026 14,866 16,707 18,548 20,388 22.229
24,069 25.910 27,751 29,591 31,432 33.272 35.113 36,953 38,794 49,635 42,475

2.000 .16 «065 -146 154 .204 335 421 501 575 .643

.7025 .761 .811 .855 .894 .926 .953 .973 988 .997 1.000

SIXTH BASIN 56,634 88,915 121.196 153,477 185,759 198,218 218,040 250,321 282.602 314,883  347.165
379,446  411.727 444,008 476,289 508,571 540,852 573.133 605,414 637,695 669,977 702,258

680 LT41 .795 .843 .885 .928 .949 L9971 .987 .997 1.2029

SEVENTH BASIN 5.663 6.796 7.929 . 9.061 10,194 14,327 12,459 13,592 14,158 14,725 15,857
16,990 18,123 19,255 20,388 21,521 22,653 23,786 24,919 26,052 27,184 28,317

.00 = L.007 .227 .060 .107 167 L2008 . 327 2375 424 .516

500 L6786 LT44 L8024 .856 .90  .936 <964 .984 . 996 1.000

EIGHTH BASIN 54663 62796 T.929 _BL495 9,061 10,194 11,327 12,459 13,592 14,725 15,857
16,990 18,123 19,255 20,388 21.521 22,653 23,786 24,919 26,052 27.184 28,317

2,020 .20 .080 .125 o174 .269 <357 440 $517 589 0654

o714 .769 .817 .860 «897 .929 .954 974 . 989 . 997 1,000

TENTH BASIN S4663 12.219 18.774 25,329 31,885 38,440 . 44,995 50,970 51,551 58,106 64,662
71,217 77.772 84,328 90,883 97,438 183,994 119,549 117,104 123,660 130,215 136,770

2.000 .007 .029 .065 o116 o181 260 L3346 «354 450 »538

618 691 L756 . .813 «862 . 924 0939 - ,96 985 »996 1.000

ELEVENTH BASIN 84495 10,972 13,309 14,158 15,716 . 18,183 20,530 22,937 25,344 27,7514 30,157
32,564 34,971 37,378 . 39,785 42,192 44,599  A4T.a0 49,413 51,820 54,227 56,634

@.009 .21 »085 W118 #181 2275 0363 445 <521 2592 . 6587

W7 770 .819 .861 898 .929 - ,955 - ,974  .989 $ 997 1,000

TWELFTH BASIN 56,634 65,129 73,624 82,119 92,614 99,109 107,684 116,099 124,594 133,089 141,584
141.584 150,079 158,574 167,269 175,564 184,060 192,555 201,030 209,345 218,040 226,535

B.€MP . .05 .020 less  ,p8@ - .i85 . .180 Teus - .320 4073 .500

«500 .595  -.e82 . .755 «820 .875. . .920 955 - .980 »995 1,000

FOURTEENTH BASIN  5e663 6.088 ~  6.513 6,938 7,362 7.787 8,212 8,495  B.637 19,061 9,486
| 14,158

9.911 ~ 10.336 . .10.,760 11,185  11.619 12,035 12,459 12,884 13,309 13,734



FIFTEENTH BASIN

SIXTEFNTH BASIN

SEVENTEENTH BASIN

EIGHTEENTH BASIN

TWENTIETH BASIN

TWENTY«FIRST BASIN

TWENTY=SECOND BASIN

TWENTVeTHIRD BASIN

TWENTY«FOURTH RASIN

TWENTY=FIFTH BASIN

B.270
625

14,442
77,730
0.200
0625

c.832
8,495
B.020

«500

2.832
8,495
2,000

e300

144158
49,554
G090
687

5.663
14,158
P.070

e 1900

S.663
48,139
0.000

« 605

14.158
63,713
2,029
o687

D663
31.149
v.800
«700

S5.663
38,228
2,000
0617

5.663

11,327

2.000
«500

.120
« 865

39,757
103,045
120
.865

5.897
10,760
080
«829

5,097
10,760
.080
.820

28,317
63,713
.20
.887

8,495
17.556
167
«892

22.653
65,129
«109
.858

33,980

83,535

.200
.887

14,158

41,343

« 167
892

18,689
51,253
115
862

7.929
13,592
.80
.820

« 460
0996

65,872
134,689
460
<996

7.929
13,592
<405
«995

7.929
13,592
405
« 995

42,475
81,411
«550
$997

12,459
21,894
568
0997

39,6404
86,366
432
0996

53.802
178,312
»550
2997

264052
54,085
2568
997

31,715
67.536
0448
996

10,760
16,424
« 405
« 995
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2,762
15,367
27.972
40,577
53.182
65.786
78,391
98.996

103,691
116,206
128,811
141,415
154,020
166,675
179,230
191,835
224,440
217,044
229,649
242,254
254,859
267,864
280,069
292,673
305,278
317,883
330,488
343,093
355,698
368,303
380,907
393,512
406,117
418,722
431,327
443,932
456,536
469,141
481,746
494,351
506,956
519,561
532,165
544,770
557,375
569,980
582,585
595,190
607,794
620.399

ESQURCES AF AUSTRALIA

,,,,,,,,,

3

12
116
258
423
651
942

1332

1758

2230

2713

3189

3657

4074

4452

4826

5122

5409

5671

5899

6124

6294

6450

6587

6730

6873

6994

7116

7232

7349

7442

7546

7652

7750

7833

7914

7999

8080

8173

8237

8327

8396

8474

8532

8603

8680

8765

8820

8867

8916

8976

633,004
645,609
658,214
679,819
683,423
696,028
708,633
721,238
733,843
T46,448
759,053
771,657
784,262
796,867
809,472
822,077
834,682
847,286
859,891
872,496
885,101
897,706
910,311
922,915
935,520
948,125
960,730
973,335
945,940
998,544
1011,149
1923_754
{036,359
1948,964
1061,569
1074,173
1286,778
1099,383
1111,988
1124,593
1137,198
1149,803
1162,407
1175,012
1187,617
1200,222
1242,827

- 1225,432

1238,0236
1250,641
1263 ,246

9031
9293
9142
9197
9259
93n8
9358
9407
9448
9478
9516
9557
9535
9626
9663
9689
9717
9752
9775
9796
98145
9838
9856
9878
98492
99¢9
9927
9936
9945
9959
9968
9971
9976
9979
9983
9986
9958
9989
9993
9996
9998
9998
9998
9968
9998
9999
9999
9999
9999
10000



PERs fenemegpReneY "Rt rapypenenrnYRCREnTRRR W

283,077  1780,503 STANDARD DEVIATION = 222,69430

MEAN VALUE 8
MEDIAN VALUE = 199,244 " 1253,2929 VARIANCE = 49592,75102
MADAL VALUE = 122.508 : 770,55% ‘

.......
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28%.115S 1780,738



UNDISCOVERED OIL R

9,065
21,669
34,274
46,879
59,484
72,089
84694
97.298

109,923
122.578
135,113
147,718
160,323
172.928
185,532
198,137
210,742
223,347
235.952
248,557
261,161
273,766
286,371
298.976
311,581
324.186
336,790
349,395
362,000
374,605
387.210
399,815
412.419
425,024

437,639

462,839
475,444
488,048
500,653
- 513,258
525,863
538,468
551.@73
563,678
576,282
588,887
601,492
614,097
626,792

-------

.999
.988
.974
958
935
986
867
.824
77
729
681
634
.593
.555
517
.488
459
.433
410
.390
371
. 355
<341
.327
313
.301
.288
L277
<266
256
245
.235
.225
o217
.209
.200
.192
.183
2176
<167
160
4153
147
140

.132

124
118
113
.108

639,307
651.9114
664,516
677.121
689,726
702,331
714.936
727,540
740.145
752.750
765,355
777.960
799.565
803,169

- 815,774

8284379
840p.984
853,589
866194
878,798
891.403
904,008
9164613
929,218
941,823
954.428
967.032
979,637
992.242

-1004.847
1017.452

1030.057
1042.661
1955.266
1067.871

 1080.476
1993.081
1105.686

1118.290
1130.895

1143.500
1156105

1168.710

1181,315
1193,919

1276 .524
1219.129

1231.734

1244,339
1256.944

e

003

02
209

200
00

02
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SUMMARY REPORT FOR OIL

DATA GOMPILED Ry: E.L. SMITH, DEMONSTRATION AND TEST DATA ONLY
COMPILATION DATE: g4 SEPTEMBER 1981
DATE NF COMPUTER RUN}  12/10781

THE ESTIMATED POTENTIAL UNDISCOVERED RECOVERABLE OIL RESOURCES OF AUSTRALIA,

SUMMARIZED IN THE TABLE BELUW, RANGE FROM A MINIMUM OF
9,265 MILLION CUBIC METRES

{ 57.m15 MILLYON BARRELS ]
TO A MAXIMUM OF 1256,944 MILLION CUBIC METRES
4 7905.937 MILLION BARRELS 1.

THE MNST LIKELY VOLUME OF UNDISCOVERED OIL 1S ESTIMATED TO BE
122,508 MILLION CUBIC METRES

t 778,553 MILLION BARRELS !
PERCENT
PROBABILITY }
GREATER THAN MILLION cUBIC METRES _MILLION BARRELS
100% 9.065 57.0815
95% 53,182 334,502
8oy 103,601 651,630
MODE  72% 122.508 170,553
50Y% 199.244 1253,2929
MEAN  35% 283,077 1780,503
20% 456,536 2871,527
5% 759,053 4774,297
o 1256.944 7995,937

* « *« * k CONFIDENTTIAL®G % P



262,625
271,903
281,181
292,459
299.737
309,15
318,293
327,57@
336,848
346,176
355.494
364,682
373,960
383,.2%8
392,516
401,793
411.0714
420,349
429,627
438,925
448,183
457,461
466,739
476,016
485,294
494,572
502,850
513,128
522.476
531;584
540,962
583,239
559,517
568,795
578,073
587.351
596.629
605,907
615,145
624,463
633.740
647,018
652.296
661,574
670.352
680,130
689,428
698,686
TP7.963
717.241

----.------.---—-’-----------.---‘--

UNDISCOVERED GAS RESOURCES OF AUSTRALIA

726,519
735,797
745,075
754,353
763,631
172,909
782,186
791,464
8pp, 742
8ie,n20
819,298
828,576
837,854
847,132
856,409
865,687
874,965
884,243
893,521
902,799
912,877
921,355
939,632
939,910
949,188
958,466
967,744
87171.022
986,300
995,578
1004,855
1214,133
1023,411
1032,689
1041 ,967
1051 ,245
1%60,523
1269,801
1079,079
1088,356
1097,.634
1196,912
1116,192
1125,468
1134,746
1144,028
1153,392
1162,579
1171,857
1181,135
1159,413

6624
6821
6998
7184
7338
7494
7674
7829
7981
8124
8271
8apl
8520
86302
8747
a857
8956
9n37
3116
9194
9282
9355
9423
9486
3548
9598
9658
9700
9738
9717
%11
9848
9858
9A96
9911
9927
9941
9958
9974
9977
9980
9984
9988
9989
9992
9963
9996
9998
9999
19230

e 6 6 o 6 6 6 0 6 6 6 & 6



MEAN VALUE & 677.929 23,941 STANDARD DEVIATION = 152,11932
MEDIAN VALUE = 660,862 23,479 " VARIANCE = 2314n,28836
MODAL VALUE = 619.824 21,889 '

MEAN FRg! uNGRQU?ED DATA

PR L T e T LYY T L dd

677.931 23,941



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

267.264 1.000 731.158 .338
276,542 1.000 74p,436 .318
285,820 1,000 749,714 .300
295,098 1,080 758.992 .282
304,376 1.000 768,270 . 266
313,654 .99¢° 777.547 . 251
322.931 »999 786.825 «233
332,279 .999 796,103 .217
341.4R7 .998 805,381 202
35@,.765 .997 814,659 ,188
360,043 . 995 823,937 0173
369,321 . 994 833,215 .160
378,599 «991 842.493 $148
387,877 .987 851.771 e 137
397.155 » 985 861,048 . 125
4n6.432 .981 870.326 »114
415,710 <975 879.604 . 1084
424,988 .969 888,882 .296
434,266 .962 898.160 .088
443,544 . 955 907.438 .81
452,822 . 245 916,716 .72
462,100 .932 925.994 » 065
471,378 .922 935,271 +058
480,655 .908 944,549 .51
489,933 .892 953,827 .45
499,211 .875 963,105 742
508,489 .858 972.383 .34
517,767 .841 981,661 .30
527,045 .822 990,939 .26
536.323 .804 10920.217 .22
545, 601 .783 1009,494 019
554,878 .760 1018.772 $216
564,156 . 736 1928.050 013
573,434 $713 1037.328 210
582,712 691 1046,606 029
591,990 .667 1055,.88% .087
671,268 646 1065.162 « 206
610,546 .623 1874.440 .04
619,824 .597 1083.717 .03
629,101 574 1092.995 .002
638.379 «553 1102,273 .002
647,657 .531 1111,.5514 202
656,935 508 1120.829 .201
666,213 .485 1130.107 .201
675,491 462 1139,385 N01
684,769 440 1148,663 .01
694,047 2417 1157.94@ .000
703,324 «396 1167.218 .200
712,672 376 1176.4596 200
721,880 «359 1185.774 2.000
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RISKED GAS
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AUSTRALIA’S UNDISCOVERED PETROLEUM RESOURCES

IPY T T L A AL Y Y Y Y P Y ILLL P EYYTY ET L L Al Ak

DATA GOMPILED BY: E.L. SMITH, DEMONSTRATION AND TEST DATA ONLY
COMPIILLATION paTE: 14 SEPTEMBER $98%
CATE NF COMPUTER RUNt  12/1a/8%

THE ESTIMATED POTENTIAL UNDISCOVERED RECOVERABLE GAS RESOURCES OF AUSTRALIA, ,

SUMMARIZED IN THE TABLE BELOW, RANGE FROM A MINIMUM OF
267.264 BILLION CUBIC METRES

[ 9,438 TRILLION CUBIC FEET )

1185,774 BILLION CUBIC METRES

TO A MAXIMUM OF )
[ 49,875 TRILLION CUBIC FEET ),

THE MNST LIKELY VOLUME OF UNDISCOVERED GAS IS ESTIMATED TO BE
619.824 BILLION CUBIC METRES

t 21.88¢ TRILLION CUBIC FEET )
PERCENT
PROBABILITY
GREATER THAN BILLION CUBIC METRES _TRILLION cuBlC FEET
100% 267,264 9.438
95% 448,183 15,827
8n¥% ‘ 540,962 19,104 o
MOCE  S9Y% 619,824 21.889
Sp¥ 664,862 23,479
MEAN 46X 677,929 , 23,941
20 810.020 28,606
5% 949,188 33,520
2% 1185.774 41,875

* « # ®# * C ONF ITDENTTI ALK~ % %
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