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SUMVARY

There are sixteen exploration hydrocarbon plays identified in
the Kootenay area of southeastern British Col unbia. The plays
are:

Wat ert on Col orado Foot hi |
Wat erton Mannvill e Foot hi
Wat erton Mannvill e Foot hi l

1 | s Gas Pl ay,

2 lls Gas Pl ay,
3 Is Gl Play,

4, Wat ert on Rundl e/ WAbanun Foothills Gas Pl ay,

5. Ki shenehn Tertiary G aben Gas Pl ay,

6. Ki shenehn Tertiary G aben Q| Pl ay,

7 MacDonal d Pal eozoic Structural Gas Pl ay,

8 Ferni e-El k Vall ey Mesozoic Structural Gas Pl ay,

9. Ferni e-El k Vall ey Pal eozoic Structural Gas Pl ay,
10. Rocky Mountain Trench Cenozoi c G aben Gas Pl ay,
11. Belt-Purcell Inmmature Structural G| Play,

12. Belt-Purcell Immture Structural Gas Pl ay,

13. Belt-Purcell Conceptual Structural G| Play,

14. Belt-Purcell Conceptual Structural Gas Pl ay,

15. Belt-Purcell Speculative Structural Gl Play, and

16. Belt-Purcell Speculative Structural Gas Pl ay.

The Waterton Col orado, Waterton Mannville QG| and Gas, Rocky
Mountain Trench Gas, and Belt-Purcell GOl and Gas Plays are al

imature and have mnor historical production. The Waterton
Rundl e/ Wabanun Gas Play is a nmature play wth abundant production
principally in Al berta. The remaining nine plays have no

est abl i shed reserves or production and are, therefore, conceptual.
The Belt-Purcell Conceptual and Speculative Gl and Gas Pl ays
were not assessed here Dbecause of the Jlack of relevant
i nformation. All other plays were assessed using current
practices enployed at the Petrol eum Resources Subdivision of the
Ceol ogi cal Survey of Canada.

The Waterton Colorado Foothills Gas Play is located in the
Foothills Belt of the Wstern Canada Sedinentary Basin. The play
covers an area of southwestern Al berta, northwestern and west-
central Montana as well as southeastern British Colunbia. Two gas
pool s have been di scovered in deforned Col orado Group sedinents in
the play. A total nean play resource of 6.7x10° (238 BCF) of
raw gas in place is inferred.

Simlarly, the Waterton Mannville Foothills G| and Gas Pl ay
is found in the Foothills Belt of Alberta, British Colunbia and
Mont ana. Three gas and two oil pools have been discovered in
Al berta. These pools have been delineated wi thin deforned Lower
Cret aceous rocks. Total nean play resources for oil and gas is
78x10° m (491 nmillion barrels) and 11.9x10° n? (422 BCF),
respectively.



Sufficient production has been attained in the Wterton
Rundl e/ Wabamun Play to classify it as a mature play. The pl ay
virtually covers the sane area as the previous Foothills plays.
Def or med Pal eozoi ¢ carbonates prove to be excellent reservoir rock
for the accumulation of gas. The total expected resource is
225.9x10° n? (8 TCF) of gas. The largest pool has already been
di scovered in the play (79.5x10° n? (2.8 TCF)).

There is a distinct risk attached to the existence of each of
t he conceptual plays. The Kishenehn Tertiary Gaben Gl and Gas
Plays are located in the valleys of the Mddle and North Forks of
the Flathead R ver in southeastern British Colunbia and
nort hwestern Montana. A high probability that this play exists is
illustrated with a play-level risk of 0.90. |If the play exists, a
mean play potential of 17.9x10° n? (632 BCF) and 60.7x10° n? (382
mllion barrels) have been conputed for gas and oil, respectively.
The largest inferred nedian pool sizes in these plays are 3.1x10°
m (109 BCF) and 9.1x10° n? (57 nillion barrels) respectively.

The deforned sedinents that are incorporated within the
MacDonal d Pal eozoic Structural Gas Play underlie the Tertiary
sedinents in the Kishenehn G aben and outcrop to the west of the
graben. There is a 0.50 probability that the play does not exist,
as reflected in potential problens associated with seal due to
outcropping of potential reservoir materi al and timng of
deformation with respect to hydrocarbon generation. The nean play
potential has been predicted to be 3.4x10° nf (121 BCF) while the
medi an of the largest pool size is calculated to be 1.8x10° nt (64
BCF) .

The Fernie-Elk Valley Mesozoic Structural Gas Play consists
of Mesozoic sedinents that are found in the Fernie Basin and El k
Valley of southeastern British Col unbia. There is a 0.20
probability that this play does not exist principally due to sea
problens as a consequence of the outcropping of potentia
reservoir mterial. The ultimate mean play potential is 203x10°
m (7 BCF) of gas. The nedian of the largest pool size has been
predicted to be 81.4x10° n? or 3 BCF.

The Pal eozoic play in the Fernie Basin and Elk Valley is
| ocated in southeastern British Colunbia as well. A 10% chance
that the play does not exist has been assigned here, principally
due to problens associated with the timng of hydrocarbon
generation with respect to structure formation. Seal is less of a
risk because the Paleozoics are less |ikely to outcrop. The
expected nean play potential is 5.1x10° n? (182 BCF) while the
medi an of the largest pool size is expected to be 1.5x10° n? (53
BCF) .

The Cenozoic gas play in the Rocky Muwuntain Trench has been
classified as an immature play because mnor production of



bi ogeni ¢ gas has been recorded near Fl athead Lake in Montana. The
ultimate mean play potential is 849x10° n? (30 BCF). It is
expected that the play is not significant because the gas pools
woul d be very small.

The Belt-Purcell Immature Structural Gl and Gas Plays
constitute one of the ol dest exploration plays in Wstern Canada.
Ol was produced at one tinme fromQl Gty in Waterton Nati onal
Par k. Al though the play-level risk is non-existent, individua
prospects woul d have nmuch hi gher risks because production seens to
be exclusively involved with secondary fracture porosity. Primary
porosity has been elimnated due to Precanbrian netanorphism _ The
ultimte nean play potential is estimated to be 4.5x10° n? (28
mllion bbls.) for oil and 622x10° nf (22 BCF) for gas. The
| argest median pool sizes are 8x10° n? (5 niilion bbls.) and

118x10° n? (21 BCF) respectively.

The total oil and gas potential for the entire Kootenay area
is 143x10° n? (901 nillion bbls.) and 272.7x10° n? (9.6 TCF),
respectively.

| NTRODUCTI ON

In Cctober 1992, John WMacRae, Director of the Petroleum
Geol ogy Branch of British Colunbia's Mnistry of Energy, Mnes and
Petrol eum Resources requested that the Institute of Sedinentary
and Petrol eum Geology of the Geol ogical Survey of Canada assess
t he hydrocarbon potential of certain sedinentary basins in British
Col unbi a. Consequently, an assessnent of the sedinentary basins
surroundi ng Vancouver |sland was conpleted and submtted to the
Mnistry in January, 1993. That work constituted Phase | of the
information requested by the Mnistry. This report deals wth
Phase 11, which describes the results obtained froman oil and gas
assessnent of the Kootenay area of southeastern British Col unbi a.
Results from these assessnents are to be enployed by British
Colunbia's Comm ssion on Resources and Environnment, which is
currently performng a detailed I|and-use planning study of
sel ected areas in the Province.

G S C hydrocarbon resource assessnents are conputer-
generated by an internally formul ated statistical programknown as
PETRI MES (Lee and Wang, 1990). These assessnents can be applied
to mature, immature and conceptual hydrocarbon plays. A play is
defined as a famly of hydrocarbon pools or prospects with simlar
histories of hydrocarbon generation and mgration as well as
simlar trapping mnechanisns and reservoir configurations. A
mature play has sufficient discoveries and pool definitions for
anal ysis by the "discovery process nodel"” while an immature play
has too few discoveries to allow analysis by this nethod. A



conceptual play has no defined pools, just prospects.

Most of the plays in this assessnent were defined as either
conceptual or immature and the pool-size distributions were
generated using probability distributions of geol ogical variables
substituted into the standard pool -size equati on.

Fol  owi ng conpilation of pertinent geological information in
the Kootenay area as well as adjacent Mntana (see reference
list), 16 potential geological plays were recognized. Five of
these plays have oil potential while the renmainder have gas
prospects. In addition, four of the plays have been defined as
occurring wthin the Foothills Belt of the Wstern Canada
Sedi nentary Basi n. The boundaries of these Foothills plays are

illustrated in Figures 1-3. As illustrated on these play naps
only a small wedge of territory in southeastern British Col unbia
is included in the areal extent of the Foothills plays. The

Foothills plays described in this report are the Waterton Col orado
Gas, Wat ert on Mannville Ql and Gas and the \Waterton
Rundl e/ Wabanun Gas. The mmj or proportion of the area covered by
these plays is found in Al berta and Mnt ana.

The Foothills Belt within the Wstern Canada Sedinentary
Basin consists of a large volunme of sedinents occupying the area
directly east of the Cordillera from southwestern Northwest
Territories through northeastern British Colunbia, west-central
and southwestern Alberta, and northwestern and west-centra
Mont ana.

There are also five internontane sedinentary basins in the
Koot enay regi on which accommodate the remai ni ng el even expl oration
hydr ocar bon plays (Figures 1-3).

Two plays in Tertiary sedinents are recognized in the
i nternontane sedinentary basin called the Kishenehn G aben which
is located in the Flathead River Valley in B.C. and northwestern
Mont ana (see Figure 1).

Pal eozoic sedinments occurring in the hangingwall of the
Fl athead normal fault are basinal deposits. The sedinents filled
a Pal eozoic basin and subsequent to thrusting now underlie the
Ki shenehen Tertiary sedinents and outcrop west of the Gaben in
t he MacDonal d Done. One potential gas play has been recognized in
t hese rocks (Figure 2).

Anot her sedinentary basin occupied by both Mesozoic and
Pal eozoic sedinments is known as the Fernie and Elk Valley Basin
This basin occurs north of the Kishenehen Gaben in the vicinity
of the town of Fernie and north into the Elk R ver Valley. Two
potential gas plays are present (Figures 1&2).



Further west is another najor graben feature known as the
Rocky Mountain Trench that contains potential hydrocarbon-bearing
sedinents (Figure 1).

The | argest sedinmentary basin in the Kootenay area occupies a
very large area of southeastern British Colunbia, extrene
sout hwestern Al berta, a |large portion of western Montana and parts
of northern Idaho. These sedinents are of Proterozoic age and are
known as the Belt-Purcell Series of rocks (Figure 3).

Si xteen plays were defined in this area. They are the:

1) Immature Waterton Col orado Foothills Gas Pl ay,

2) Immature Waterton Mannville Foothills Gas Pl ay,

3) Immature Waterton Mannville Foothills Gl Pl ay,

4) NMature Waterton Rundl e/ Wabunmun Foothills Gas Pl ay,

5) Conceptual Kishenehn Tertiary G aben Gas Pl ay,

6) Conceptual Kishenehn Tertiary Gaben Gl Play,

7) Conceptual MacDonal d Pal eozoic Structural Gas Pl ay,

8) Conceptual Fernie-El k Valley Mesozoic Structural Gas Pl ay,
9) Conceptual Fernie-El k Valley Pal eozoic Structural Gas Pl ay,
10) I nmmature Rocky Mountain Trench Cenozoi c G aben Gas Pl ay,
11) Belt-Purcell Immature Structural Q| Pl ay,

12) Belt-Purcell Immature Structural Gas Pl ay,

13) Belt-Purcell Conceptual Structural G| Pl ay,

14) Belt-Purcell Conceptual Structural Gas Pl ay,

15) Belt-Purcell Speculative Structural Gas Play, and the

16) Belt-Purcell Speculative Structural QI Pl ay.

GEAQLOG CAL SETTI NG AND PLAY PARAMETERS
Wat erton Col orado Foothills Gas Pl ay

This play is located in the Foothills Belt of southwestern
Al berta, extreme southeastern British Colunbia, and northwestern
and west-central Mntana (see Figure 1). The stratigraphic
interval of interest includes Lower to Upper Cretaceous sedinents
wi thin the Col orado Group and equi val ents.

During conpilation of geological information for the study of
the oil and gas potential of the Foothills Belt at the ISPG it
was recognized that there are five major geographic areas. al
and gas pool s t hat exhi bi t simlar gr oss structura
characteristics were grouped into a single geographic area. The
sout her nnost geographic area defined within the Foothills Belt is
called the Lewis Thrust Geographic Area. Sedinents east of and/or
directly related to the Lewis Thrust in Canada and Montana as wel |
as the Eldorado and Lonbard Thrusts in Mntana are considered to
occur in the Lewis Thrust Geographic Area. The four Foothills
plays in this assessnent are found in the Lewi s geographic area.



The eastern limt of Colorado Goup thrusting defines the eastern
boundary of the Wterton Colorado Play. The Waterton Col orado
Foothills Gas Play covers an area of approximately 35075 square
kil ometres of which about 1540 square kilonmetres is located in
British Colunbia (4.4% of the total area)(see Figure 1). Three
hundred and nineteen exploratory and developnent wells have
penetrated the Colorado Goup rocks in the play. Two gas pools
have been defined which would classify the play as immture.
These pools were fortuitously discovered in the Waterton Field of
sout hwestern Alberta since the nmgjor tar get was deeper
M ssi ssi ppian and Devonian carbonates. The gas was found in
Cardi um sands and total raw gas in place of the two pools has been
calculated to be 199 mllion cubic netres (ERCB, 1990). Hall's
study of the Waterton Field (1969) illustrates the overthrusting
of M ssissippian sedi nents onto younger rocks consequently form ng
hydrocarbon traps in the M ssissippian carbonates. The younger
Cardium sands would also be affected simlarly, thus formng
hydrocarbon traps in the sands. Bruce and Frey, 1982 indicate
thrusting of Cretaceous rocks in their structural geol ogical
cross-sections in the Waterton Field. Sinple and conplex thrust
faulted anticlines seemto be the principal trapping regine in the
Foothills of southern Al berta.

The Colorado Goup sedinents vary greatly in thickness
t hroughout the Waterton Colorado Play. In the Crowsnest Pass area,
Col orado or Al berta Goup sedinents range from 378 to 830 netres
thick of which the principal reservoir sand (Cardium varies from
3 to 90 netres (Norris, 1971). Therefore, potential reservoir
sands would nmake up approximately 1 to 25% of the total
successi on.
Herr, 1967, wWall and Rosene, 1977, Rice and Cobban, 1977, and
Vielle and Harris, 1965 all discuss the stratigraphy of the Upper
Cretaceous succession in the play area. Structural studies of
these rocks are found in Bruce and Frey, 1982, Price, 1962a, 1965,
Bally, Gordy and Stewart, 1966, and Dahl strom 1970.

Ceological risks are inportant conponents in immature and
conceptual play assessnents. Pl ay-level risks consider the
exi stence of adequate source rocks, seals, mgration conduits, and
the timng of trap formation wth respect to hydrocarbon
generation. The fact that two gas pools have been defined would
indicate that all play-level risks have been satisfied and the
pl ay exists. The above risk factors can be assigned to individual
prospects, however.

Waterton Mannville Foothills Gas Pl ay

The Waterton Mannville Play essentially occupies the sane
area as the previous play but involves older rock of Lower
Cretaceous age (Mannville or Blairnmore Group sedi nents)(see Figure
3). The eastern boundary is |ocated west of the eastern boundary



of the Colorado play. The westward novenent of the eastern
boundary down-section characterizes the Foothills Belt in this
area. Thrusting associated with the Laram de orogeny pushed ol der
rocks in an easterly or cratonward direction over top of younger
sedinments. Since these thrusts cut up-section in the direction of
transport, the boundary limting deforned rocks in the Foothills
from flat-lying rocks in the Plains would nove west as one goes
down-section. The Witerton Mnnville Play occupies an area of
33850 square kilonetres of which 1540 or 4.5% is found in
sout heastern British Colunbia (Figure 3).

A total of 280 exploratory and developnent wells have
intersected the Mannville Goup succession in this play area.
Three gas pools have been defined in the play, all in Al berta
(ERCB, 1990). Two pools were discovered in the Todd Strike Area
while the other was found in the Waterton Field. Dougl as, 1950
notes abundant thrust faults in Lower Cretaceous rocks in his
structural cross-sections. Total raw gas volune recorded in this
play is 459 mllion cubic nmetres (ERCB, 1990).

The Mannville or Blairnore G oup of Lower Cretaceous clastic
strata varies widely in thickness. For exanple, in the Crowsnest
Pass area of Alberta, thickness varies from 375 to 2015 netres.
| nportant reservoir exanples are the Hone sandstone nenber and the
Dal housi e Formation (equivalent to Cadomn). One gas pool was
defined in the Cadomn in the Waterton Field. The two renmaining
pools at Todd were listed as Blairnore accunul ations. A general
di scussion of the stratigraphy and sedinentology of the Cadomn
Formation is presented in MlLean's paper, 1977. A discussion of
Cretaceous stratigraphy in Qacier National Park is found in R ce
and Cobban's paper (1977).

The existence of three gas pools satisfies all of the play-
| evel risk factors so the play definitely exists. Any risk should
be assigned to the prospect level only. The play is classified as
I mmat ur e.

Waterton Mannville Foothills Q1 Play

This play covers the sane area as the Mannville gas play and

invol ve the sane package of rocks. Two oil pools have been
di scovered and defined in the play. The oil pools were found in
the sane discovery well in the Pincher Creek Field in the Lower
Mannvi l | e succession. G in place is 454.6x10° n? (2.86 nillion

bbls). These oil pools are gas-free and structurally-controll ed.
The Dal housie sand of the Mannville Goup is probably the main
reservoir sand in the Cretaceous clastic succession.

The discovery and definition of two oil pools in the play
classifies it as immture.



Wat ert on Rundl e/ Wabanun Foothills Gas Pl ay

This Foothills play covers approximately the sanme area as
noted previously in the other Foothills plays (Figure 2). | t
occupies an area of approximately 31750 square kilometres wth
1540 square kilonetres occurring in southeastern British Col unbia
(about 4.9% of the total area). A total of 232 exploratory and
devel opment wells penetrated the M ssissippian and/or Devonian
succession. Twenty-six gas pools in eight fields were defined in
t he play. Included are two | arge carbon dioxide-rich gas pools
di scovered by Shell in the Sage Creek area of British Col unbia.
The total in-place raw gas reserves defined in British Colunbia is
17x10° n? (600 BCF) while the total reserve for the entire play is
185. 6x10° n? (6555 BCF).

Por ous Pal eozoic carbonates are the principal target for gas
exploration in the Foothills Belt of southern Al berta and western
Mont ana. Dolomtes found in the Mssissippian Turner Valley
Formation are the domnant reservoirs in the area. Trap
configuration is comonly represented by structural thrust-faulted
anticlines. Possi ble source beds are found in Devonian rocks
generally associated with reef conplexes, the Lower M ssissippian
Exshaw Formation, the Jurassic Fernie Formation and shales in the
Cretaceous succession. Magration of hydrocarbons has occurred in
the play through fault pathways. Seal is provided by the nunerous
interbeds and overlying sequences of shale and non-porous
i mestones. Average pay thickness in the Pincher Creek Field is
116 netres. At the Waterton Field, it averages 46 netres.
Average porosity at Pincher Creek is 4.2% while at Wterton it
averages 5. 7% (Norris and Bally, 1972).

Sufficient discoveries have been made in this exploration
play to classify it as mature. Therefore, the "discovery process
nodel " can be used for retrieving the gas potential (Lee and WAng,
1990) .

Ki shenehn Tertiary G aben Gas Pl ay

The Kishenehn Tertiary sedinments fill a half-graben that
occupies the valleys of the North Fork of the Flathead R ver in
sout heastern British Colunbia and the Mddle Fork in northwestern
Montana along the western boundary of dacier National Park
(Figure 1). It covers an area of 1350 square kilonetres of which
235 square kilometres or 17% of the territory is found in British
Col unbi a. Possi bl e targets for hydrocarbon accumrul ati ons incl ude
Early to Late digocene rocks. These rocks were deposited in
fluvial and | acustrine depositional environnments.

A total of nine wells have been drilled to date in the basin.

At | east four gas shows have been reported in four of the wells.
Frequently, the old drilling reports are not quantitively

10



accurate in the exact nunber of shows discovered in the wells
Therefore, the nunber of shows indicated in this report nmay err on
the | ow side.

The total thickness of the Tertiary succession has been
estimated up to 5000 netres (Constenius et al, 1989, R D
McMechan, 1981, Curiale and Sperry, 1987). P.B. Jones, 1969a
cites a thickness of 4700 netres. Sedi nrents where sands and
conglonerates are sufficiently porous and perneable to be
classified as reservoir material seem to occur in the upper 1500
nmetres of the A igocene sedinentary package.

Prospects can be found in traps forned by snall-scale
antithetic normal and reverse faulting wthin the Kishenehn
ext ensi onal basin. Sandstone and conglonerate pinchouts and
faci es changes may produce stratigraphic traps as well. The lack
of available seismc data nade the inference of the area of
closure as well as vertical relief of the traps poorly
const r ai ned. Appraisals of area of closure were nade by using
geol ogi cal anal ogues. The largest closure estimated in this play
was 5 square kilonmetres while the snmallest could be 0.5 square
kil onetres (see Appendix 1). The total area under closure in the
basin is gauged to be in the order of 700 square kil onetres.

Porous sands and conglonerates are both thick and thin and
usual | y stacked. These porous zones range in thickness between
one to thirty netres. The proportion of potential reservoir
material varies widely within the basin (1 to 45%. Porosity in
reservoir zones seemto vary between 8 to 25% wi th average val ues
inthe 8 to 12%range. There seens to be no evidence for secondary
fracture porosity in this play.

Excel l ent source rock potential for gas is present in the

Ki shenehn Basi n. Organic-rich shales are the predom nant gas
source in the area. Type I, Il and 11l kerogens have been
observed throughout the basin (Curiale, 1987). Vitrinite

refl ectance (Ro) ranges from 0.27 to 0.51 in the basin. The TCC
ranges fromO0.1 to 50% wth an average of 6% The average H has
been observed to be 550 ngy/g. These organic geochem stry val ues
indicate that the potential for source rock in the basin is
excellent, though thermally inmmature. Although thermal maturity
data signifies that tenperatures were not high enough for
hydr ocar bon generati on on the western border of the basin (Curiale
et al, 1988), burial by a thick succession of sedinents in the
centre would provide sufficiently high tenperatures for the
generati on of hydrocarbons.

Most of the deformation that established the genera
framework of the internontane basins in the area occurred during
t he Upper Cretaceous to Pal eocene tine interval (Constenius, 1982,
and Mudge, 1982). The Kishenehn basi nal structure was fornmed as a
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consequence of Lewis thrusting. Subsequent to thrusting, the
Flathead listric normal fault system devel oped along the eastern
margin of the basin. Sedi nentation of the digocene Kishenehn
Formation then occurred within the basin. There is a pervasive
dip eastward of the Kishenehn sedinents toward the Flathead fault
system Al so, drag folding of the Kishenehn occurs along the
eastern basin margin. This suggests that extension in the basin
continued subsequent to sedinmentation possibly to Recent tines
(Consteni us, 1982). Therefore, the major deformation producing
the basin occurred previous to sedinentation while further
extensional forces operated during and subsequent to sedinent
deposition. The presence of many normal and thrust faults in this
geol ogi cal setting provide abundant opportunity for hydrocarbon
m gration. Nunerous interbedded and overlying shales would
provi de sufficient seal.

Ki shenehn Tertiary Gaben G| Play

The oil play occupies the sane area as the Kishenehn Gas in
sout heastern British Colunbia and northwestern Montana. The play
paraneters described for the Kishenehn Gas would thus be simlar
to this play for the nost part.

At |east four oil shows have been recorded within the 9 wells
drilled in the basin. |In addition, oil shales were recognized in
various parts (Curiale, 1987a, Constenius and Dyni, 1983),
principally in the lacustrine sedinents as opposed to the fluvia
segnent . Excellent oil-prone, though thermally immuature, source
rocks are present in the basin. Abundant oil shales and sapropelic
coal s have been found in the basin. Type | Kkerogen is commonly
present, especially in the northern part of the basin. As not ed
above, the sedinent succession is sufficently thick that buria
met anor phi sm woul d produce tenperatures high enough so that both
liquid and gaseous hydrocarbons could form Trap formation,
m gration and seal are all present.

MacDonal d Pal eozoi ¢ Structural Gas Pl ay

This conceptual petroleum play consists of the Paleozoic
sequence occupying the hangingwall of the Flathead normal fault.
This would place the play inmmedi ately west of and underlying the
Fl at head Graben (Figure 2). The total area of play is 7400 square
kilonmetres of which 900 or 12% of the area is found in
sout heastern British Colunbia. The MacDonal d Done |ocated in B.C
gives the play its nane (Price, 1965). A thick Pal eozoic
successi on of carbonates as well as clastic sedinents provide an
age range of targets fromPerman to Mddle Canbri an

Only 2 wells have been drilled into the Paleozoics in this
pl ay and no hydrocarbon shows have been report ed.
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Stratigraphic thicknesses recorded in this area produce a
total Pal eozoic sedi nent succession of 1600 to 1850 netres. The
actual prospect succession thickness would be the sane since
reservoir material was found at both end-nenbers of the sequence.

Structure types found in this play are |arge-scale drape
folds related to listric normal faulting, sinple conpressional
folds, thrust faults and sone unconformty truncations. These
structures devel oped during the Maastrichtian as a consequence of
Lewis thrust faulting and were nodified in the A igocene during
which normal faulting of the Flathead fault system produced the
Fl at head G aben. Conpressional structures that were devel oped
during the Laram de orogeny were nodified by extensional forces
functioning in the Fl athead epeirogeny.

The |argest area of closure recognized in the play is 100
square kilonmetres under the MacDonal d Done. The second | argest
structure observed is the Trail Creek Structure in Montana with an
area of 78 square kilonmetres (Fritts & Klipping, 1987b). The
m ni num area of closure is probably 0.5 square kilonetres. There
are at |least two prospects since two wells were drilled. However,
it is felt that there should be about 100 prospects in the play.
Vertical closure is estimated to be 800 netres in the MacDonal d
Donme and 300 netres at Trail OCreek. Average relief is probably
300 netres while mninmumvertical closure could be five netres.

The potential reservoir interval ranges from the Upper
M ssi ssi ppian Etherington Formation to the Mddle Canbrian El ko
Formation. Both thick and thin carbonate reservoirs occur in reef
bui | dups, edges of mnarine shelves or interiors of carbonate
shoal s. Estimated thickness of porous and perneable material
conpared to total thickness varies from 2 to 6% Secondary
fracture porosity is present as exhibited by occasional water
flows below the depth of 1350 netres. Primary and secondary
porosity is estimated to range from 8 to 30% with an average of
15% i n porous strata.

Possi ble source rocks for gas in the MacDonald Pal eozoic
Structural Play are shales in the Fernie Goup and the Exshaw
Formation as well as coal seans found in the Jurassic-Cretaceous
Kootenay Goup (Clayton et al, 1982 and Missner et al, 1984).
Solid pyrobitunens were noted in geological well logs in the
M ssi ssi ppi an Munt Head, Livingstone, and Banff Formations as
wel | as the Devoni an Fairhol me G oup.

The main episodes of orogenic and epeirogenic folding
postdate the peak organic maturation produced after normal buri al
met anor phi sm The relative timng of maturation and hydrocarbon
generation with respect to trap formation is considered to be
unfavourable in this play. Simlar timng relationships exist
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t hroughout the Foothills of western Canada w thout appreciably
depleting the hydrocarbon content of Laram de structures. The
presence of large volunes of hydrocarbons in the structures
suggest that either a subsequent period of hydrocarbon generation
occurs after the structures form or a redistribution of
predeformati onal stratigraphically-trapped hydrocarbons into |ater
structures has occurred. A substantial play-level risk is
assigned to reflect this timng problem The fact that
extensional forces that predomnate in the graben could generate
open fractures, inplies that gas | eakage coul d occur.

Nunmerous normal and thrust faults and fractures present in
the area provide abundant opportunity for hydrocarbon mgration
The presence of overlying and interbedded shales may provide sea
in sonme cases. However, seal may be breached if faults intersect
porous Kishenehn strata overlying the Pal eozoics. The gas colum
could come in contact with this porous material and thus be |ost.

The seal risk-factor would in this case be prospect-level. Sea
at a play-level would also be a problem in sone cases since a
| arge portion of the Pal eozoic succession outcrops to the west of
t he G aben.

Fernie - Elk Valley Mesozoic Structural Gas Pl ay

This play enconpasses the Fernie Basin as well as the Elk
River Valley north of the Basin (Figure 1). The play area is
about 2100 square kilonetres of which 99% of the territory is
found in southeastern British Colunbia. This hydrocarbon-bearing
sedi mentary basin is well-known as a coal mning area and nunerous
articles describe the geology with the coal and coal -bed nethane
potential (G bson, 1985, Gieve and Kilby, 1989, Johnson and
Smth, 1991, for exanple). There are many other papers as wel
(see reference list). The age range of possible hydrocarbon
targets is Late Cretaceous to Late Triassic. Thin reservoir sands
have been observed throughout the Mesozoi c sequence.

Four wells have penetrated the Mesozoic succession in this
play area. Al wells penetrated coal seans but three were
classified as dry holes. Coal-bed nmethane potential was realized
in the fourth hole in the Elk River valley. The thickness of the
prospect succession as well as the total succession varies from
1370 to 4500 netres depending on its |ocation.

Hydrocarbon traps can form as a result of si npl e
conpr essi onal f ol di ng, nor mal and reverse faulting, and
extensional slunping that produce accommobdation structures. | t
has been estimated that these structures were forned from Upper
Cretaceous (Mastrichtian) to Aigocene tine. Structural closure
area varies from 15 to 1 square kilonetre while vertical closure
has been estimated to range froma nmaxi mum of 400 netres down to a
mninmumof 5 netres. Fifty prospects were estimated in this area.
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Thin reservoir sands are found interspersed throughout the
stratigraphic succession. It has been estinmated that only 1% of
the total succession would have suitable characteristics to be
classified as reservoir. Secondary fracture porosity is possible
due to open fractures occurring downhole in the wells drilled in
the play. Porous sands and fracture zones vary in porosity froma8
to 36% while the average porosity noted in the sands would range
from10 to 15%

Abundant source-rock material for gas is present in the coal
seans of the Mst Muntain and Elk Formations as well as dark

marine shales in the Wpiabi, Blackstone, and Rock Creek
Formations. Type IIl and |l esser amounts of Type Il kerogens have
been recognized within these sedinents. Vitrinite reflectance

val ues range from0.6 to 1.6.

Ceneral |y, structure formation occurs subsequent to
deposition of both reservoir and source rocks. This woul d suggest
that primary hydrocarbons produced by normal burial maturation
would not be trapped during the Laram de orogeny. Structures
postdate the peak organic maturation episode but as denonstrated
in the previous play this sequence of events does not preclude the
exi stence of substantial hydrocarbon resources.

M gration should be no problem because of the abundance of

faults that would provide pathways for fluid passage. Seal ,
however, is a problem in sone instances since Mesozoic rocks
outcrop throughout the play area. It has been estimated that

there may be at |east 30% communi cation of hydrocarbon-bearing
sedinents wth the surface which would inply that these
hydrocar bons woul d | eak out and be |ost. However, other prospects
could have seal if there are enough interbedded and overlying
shal es to provide inperneabl e | ayers.

Structural characteristics are very simlar to the Foothills
Turner Valley Blairnore mature gas play. The |ognormal discovery
process nodel was used in evaluating this Foothills play. The
mean and variance of the |lognormal conditional pool size
distribution was retrieved and used for the statistical input
paraneters for the evaluation of the Fernie - Elk Valley Mesozoic
play. The nean of the conditional pool size distribution is 2.96
while the variance is 1.50.

Fernie - Elk Valley Paleozoic Structural Gas Pl ay
The Pal eozoic succession generally underlying the Mesozoic
sedinents in the Fernie Basin and Elk Valley constitute another

structural gas play in the area (Figure 2). The play area is
estimated to be 1850 square kilonmetres with 99% of the area in
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British Col unbi a. Three wells penetrated the Pal eozoi c sequence
in the play. No hydrocarbon shows were reported in the wells.
Stratigraphic studies indicated that the Paleozoic succession
varies in total thickness from 1980 to 3050 netres. The thickness
of the prospect succession ranges from 1745 to 2540 netres.

Structure characteristics would be simlar to those affecting
t he Mesozoic succession. Area of closure would again range from
15 to 1 square kilonetre. Vertical relief is unknown, however
Age of structure formation would also range from Maastrichtian to
A igocene. There may be 50 prospects in this play as well.

Prospective reservoir rock is found in the Upper
M ssi ssi ppi an Etherington Formation and continues intermttently
down the stratigraphic colum to the Mddle Canbrian El ko

For mat i on. The nost I mport ant reservoir occurs in the
M ssi ssippian Turner Valley Fornmation. The majority of the
reservoirs are both thick and thin carbonate porous intervals
found in reef buildups, shelf edges, and shoal interiors.

Reservoir thickness conpared to thickness of the total Paleozoic
succession ranges fromO to 3.5% Mnor open-fracture zones may
produce secondary fracture porosity. Porous carbonates and open-
fracture zones vary in porosity from 8 to 35% The average
porosity in the reservoirs is 15%

The gas source in this play is present in the coal seans of
the Kootenay G oup and the marine shales of the Fernie G oup and
Exshaw Formati on. Solid pyrobitunens were noted in geol ogical
well logs in the Tunnel Muntain, Munt Head, Livingstone, and
Banff Formati ons.

Structure generation postdates the hydrocarbon generation
that would be produced during the peak organic maturation event.
Simlar episodes throughout the Foothills did not severely
depreci ate the hydrocarbon potential in Laramde traps. Mgration
woul d be easily facilitated due to the presence of nunerous fault
pat hways. Seal would be acconplished in part with the presence of
numer ous i nterbedded and overlying siltstones and shal es. Less
risk would be assigned to seal in this play than the Mesozoic
since nost of the Pal eozoic rocks do not outcrop

This play was identified as being very simlar in character
to the Burnt Tinber Wbanun/Palliser Foothills Play. The
| ognormal | y-derived pool size distribution from this Foothills
play was used for the evaluation of the Fernie Pal eozoic play.
The nmean and variance used was 5.719 and 1.192.

Rocky Mountain Trench Cenozoic G aben Gas Pl ay

This play includes the Cenozoic sedinentary succession that
has accunmulated in the Rocky Muntain Trench of southeastern
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British Colunbia and northwest Mntana (see Figure 1). The
Cenozoi c sedinents include both the Tertiary clastic sedinents as

well as the Quaternary glacial drift. Insufficient information
was available in order to segregate the Quaternary and Tertiary
sequences. Therefore, the age range of prospects ranges from

Pl ei stocene to Pal eocene. The play enconpasses an area of 5100
square kilonetres of which 1325 or 26% of the area is found in
British Col unbi a.

Fifteen wells have penetrated these sedinents in this play.
Two of the wells in the Flathead Lake produced snall anounts of
bi ogeni ¢ gas at one tine.

The total succession as well as the prospect succession
varies in thickness from 370 to 1830 netres dependi ng on | ocation
in the Trench.

Hydrocarbon trap type are small-scale antithetic and
synthetic normal and reverse faults wthin extensional grabens in
the Trench, stratigraphic sandstone and congl onerate pinchouts in
the sedinents, and snmall drape folds in the graben. The
structures noted above developed post- and syn-digocene,
subsequent to and synchronous to sedi nentation

Many of the reservoir paraneters in this play are unknown,
such as area of closure, vertical closure, porosity and proportion
of reservoir rock to total sedinment thickness. Par anmet er s
associated with the Kishenehn G aben play can be used because of
the simlarity of tectonics and sedinentation in the two plays.
The nunber of prospective structures estimated in this play are
estimated to be four tinmes the Kishenehn Play due to play area.
Ei ght hundred structures were estimated conpared to 200 at
Ki shenehn.

Thin sands and gravels constitute the reservoir fraction in
t he pl ay.

The biogenic gas source in this play wuld be swanp and
glacial drift gas pockets as well as peat deposits. Dark marine
shal es coul d produce sone thernbgenic gas.

Structure formation would generally predate or be synchronous
with sedinentation and primry hydrocarbon generation due to
normal burial maturation. The presence of reservoir is risky in
this play since the potential reservoir material is found in
channel deposits which would be quite local and unpredictable.
M gration would be no problem because of the many fault pathways
in the play. At a play-level, the risk of seal would be snall
because of the presence of nunerous inperneable boul der clays and
shales. At a prospect-level, seal could have a greater risk since
t hese boul der clays and shales do not occur everywhere in the
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pl ay.

It has been proven that this play would be classified as
immature because of mnor previous gas production. The
significance of this play should be downgraded because the pools
are probably very snall.

Belt - Purcell Structural Gl and Gas Pl ay

This play enconpasses the ol dest known sedi nentary successi on
on the North American m ogeocline. Six separate geol ogical plays
are recognized within these Proterozoic sedinents. An eastern
central and western subdivision are proposed because of the w dely
varying anmount of geol ogical and petroleum information avail able
t hr oughout the basin. It was decided that the Belt - Purcell
Basin should be divided into an inmmture, conceptual, and
specul ative zone respectively, in order to illustrate this
information contrast. In addition, each of these divisions are
assigned an oil and gas potential conponent.

Belt - Purcell Immature Structural Gl Play

This immture oil play is one of the ol dest exploration plays
di scovered in western Canada. The first well drilled in Al berta
was spudded beside sone oil seeps in Proterozoic rocks in 1901 in
what is now Waterton ParKk. This eastern division of the Belt -

Purcell Basin covers an area of 19800 square Kkilonetres in
sout heastern British Colunbia, southwestern Alberta and west-
central and northwestern Mntana (Figure 3). Si x hundred square

kilonmetres of this play is found in B.C. (3%. N nety-seven wells
have been conpleted in the Proterozoic sedinents and at |east 52
oil shows in 24 of the wells were found. About 1000 barrels of oi
had been produced at one tine in this play (159 cubic netres).
Nunmerous oil seeps are found in this play especially around the
I nternational Boundary (Boberg, 1984, Darrow, 1955, Hune, 1964,
and Link, 1932). The thickness of the total sedinent succession
as well as prospect thickness varies from 2200 to 7200 netres.

Trap types in this play would involve conpressional folding,
drape folding of Precanbrian strata over duplex structures in the
the Lewis Plate, and traps produced by nornmal and reverse faults.

Dupl ex structures and drape folds would have been fornmed during
thrusting epi sodes. The |argest area of closure observed over one
of these duplex structures is approximately 800 square kil onetres.

The m ninmum area would be in the order of 0.5 square kilonetres
possi bly associated with sinple fault traps. The large areal
extent of the play inplies that a very |large nunber of structures
probably exists. Fi ve thousand was chosen as the nmaxi mnum nunber
possi ble while 250 denotes the lower Iimt. Vertical closure of
the largest structure was estimated to be about 300 netres while
the small est could be 10 netres.
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The prospective zone considered in this play ranges fromthe
Upper Proterozoic Horsethief Creek Goup to the Mddle Proterozoic
Waterton Formati on. Al sedinments in this succession have been
met anor phosed to the | ower greenschist facies which destroyed al
primary porosity. The clean sandstones and carbonates in this
play are brittle, so fracturing is probable and secondary fracture
porosity could be present. There is a relatively small percentage
of clays in this succession so many of the fractures should remain
open or be sparsely cenented. The nean porosity estimte
considering the whole rock volune is 0.1% |If hydrocarbons are
present in these fractures, the hydrocarbon saturation should be
rel atively high.

Source rock has been speculated to be the Colorado G oup
Speckl ed Shal es. Mgration could be a significant risk factor
because there is a substantial thickness of stratigraphic section
t hrough which fluids nust mgrate vertically before they encounter
any Belt - Purcell sedinents. During mgration, the hydrocarbons
would nost likely enter Belly R ver and Cardium reservoir sands
bef ore invading any Proterozoic rocks. Seal would have sone risk
as well because extensional fractures could formin the brittle
rock over hydrocarbon-bearing antiformal drape structures and
| eakage could occur. Fractures over synformal structures can form
as well. In other circunstances, seal could be a positive risk
factor if one considers that since all primary porosity has been
renoved from these rocks, the resultant dense sedi nents woul d act

as inperneable barriers. Formati on of structures postdate the
hydr ocar bon charge produced by normal burial maturation. The fact
that many Laramde structures are filled to spill-point wth

hydrocarbons in the Foothills of western Canada inplies that
timng is not necessarily an unfavourable factor for accumulation
of significant resources of hydrocarbons. No play-level risk
woul d be assigned because the play is known to exist with the
presence of fornmer oil producers and oil seeps.

Belt - Purcell Immature Structural Gas Pl ay

An immature gas play would occupy the sane position in the
eastern section of the Belt - Purcell Basin (Figure 3). 1In the 97
wells drilled to date in the play, at least 33 gas shows were
logged in 11 wells. Mst of the play paraneters described in the
oil section would apply to the gas conponent. However, gas source
would nore |ikely be the Exshaw shal e which would be buried nmuch
deeper than the oil sources. The deeper burial would suggest a
hi gher risk for source and mgrati on because any gas produced at
source would have to vertically mgrate past a |arger nunber of
potential reservoirs before it arrives at the uppernost Belt -
Purcel |l sedi nents. In addition to diversion of gas into the
reservoir sands of the Belly Rver and Cardium Formations,
mgrating gas could also be deflected into the Paleozoic
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carbonates found in duplexes in the footwall of the Lewis Thrust
as illustrated by the Waterton Field. Gas saturation would be
relatively high varying from70 to 95%in the open fractures.

Belt - Purcell Conceptual Structural QI Play

The central portion of the basin was called the conceptua
pl ay because there are few wells and mnor oil and gas shows. The
play area is 45000 square kilonetres located in southeastern
British Colunbia, west-central and northwestern Mntana (Figure
3). Twenty- three wells were conpleted in the Proterozoic
succession and at least 4 oil shows were encountered. Structure-
type and closure conponents are simlar to the previous Belt -
Purcel | pl ays. In this portion of the basin, duplex structures
i nvol ving Precanbrian sedinents are preval ent and these structures
woul d provide an additional trapping nmechanism There would be a
very high risk factor for source rock because there are no
under | yi ng Phanerozoic rocks west of the Flathead normal fault.
Seal would be a problem because much of the Proterozoic outcrops
in this area

Belt - Purcell Conceptual Structural Gas Pl ay
Play paraneters would be identical to the oil play. One gas

show was identified in one of the 23 wells drilled in this play.
Ri sk factors would be simlar to the previous play.

Belt - Purcell Speculative Structural Gas Pl ay

The western portion of the Belt - Purcell basin is found in
sout heastern British Colunbia, northwestern and west-centra
Mont ana, and nort hwestern |daho (see Figure 3). The play area is

62000 square kilonetres. Only 2 wells in this huge area have been
drill ed. The lack of petroleum information avail able nmakes any
assessnent of this area highly speculative. At |least 3 gas shows
were identified in the 2 wells. Presumably, the play paraneters
would be very simlar to the previous Belt - Purcell plays.
Source- rock and mgration as well as seal would again have high
ri sk factors.

Belt - Purcell Speculative Structural Gl Play

One mnor oil show was observed in the Paul G bbs well in
nort hwestern Mntana (Boberg et al, 1989). This play is highly
specul ative in that thermal maturity characteristics suggest that
t hese sedinents should be in the gas w ndow well out of the oi
w ndow.

The | ast four plays cited above were not assessed due to the
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lack of information as well as the very high risk associated with
source, mgration and seal. Al these factors would be classified
as play-level risks. The oil and gas potential is possible in

these plays but it is highly specul ative.

ASSESSMENT TECHNI QUE

After conpilation of relevant material for each hydrocarbon
pl ay, an assessnent commttee assigned subjective and objective
probabilities and risk factors for eight of the plays (see
Appendi x 1 for probabilities and risk factors and Appendix 2 for
the statistical data retrieved). The risk factors were defined by
di scussing the geol ogi cal characteristics of various play
paraneters and then deciding upon reasonable limts for these
par anet ers. Anal ogous geological plays with simlar tectonic
settings were also considered. Once the probabilities and risk
factors were conpiled, Mnte Carlo and | ognornmal approxinmation
options in PETRIMES were used for the inmmature and conceptual
pl ays (Lee and Wang, 1990). For the mature play, that is, the
Wat erton Rundl e/ WAbanun Gas Pl ay, the "discovery process nethod"
of PETRI MES was i nvoked.

The three remaining Foothills immture exploration plays
required a separate assessnent technique using enpirical

rel ati onshi ps. All  mature Foothills plays were taken into
consideration in order to derive the nean play potential for each
of these immture plays. First of all, a linear regression was

performed on a plot of volunetric proportion of resources
di scovered versus the nunber of pools discovered for all the
Foothills plays (see Figure 4). The volunetric proportion of the
resources discovered is defined as the ratio of discovered
resource to total resource. If one calculates an error on this
regression line, one can then retrieve an upper and lower limt
for the volunetric proportion discovered for a given nunber of
pool s. One can also graphically retrieve the total nunber of
pool s expected (N) by plotting the proportion of pools discovered
(n/N) versus the nunber of exploratory wells for the mature
Foothills plays (see Figure 5). One can infer the proportion
di scovered froma regression analysis to the nunber of exploratory
well's. Knowi ng n, (the nunber of pools discovered) and the nunber
of exploratory wells drilled in each of the inmmature plays, one
can then analytically retrieve N (the nunber of pools discovered).

More work is required in order to determ ne the | argest pool size
of the immture plays. The pool sizes wll be quite small
conpared to the mature Rundl e/Wabamun Foothills play and shoul d
not affect the planning study.

A substantial portion of the area covered by the Waterton
Foothills plays have not been explored in Montana due to park and
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wildlife Iand restrictions. Thi s geogr aphi c bi as may
substantially affect the resource estinmates. However, this is not
expected to affect the portion of reserves located in British
Col unbia significantly because of the small area involved (about
4.5%of the total area in each play) (see Figures 1,2 & 3).

RESOURCE APPRAI SAL

Followng is a discussion of statistical results obtained for
each play (see Appendix 2 for output data).

Wat erton Col orado Foothills Gas Pl ay

As described above, enpirical and graphical techniques are
used to obtain the nean play potential and expected nunber of
pools for each of the immture Foothills plays in this assessnent.

The total nean play resource, that 1is, the reserves
di scovered and the expected resource, is 6.7x10° nf or 238 BCF.
The expected nunber of pools is 20. The gas resource figures
cited above are raw gas-in-place values, not recoverable or
mar ket abl e gas.

A smal|l percentage of the areal extent of this play is found
in British Colunbia (4.4%. Therefore, the total nean play
resource in British Columbia would be 296x10° n¥ or 10.5 BCF,
assum ng the resources are roughly evenly distributed. However ,
there is no reason that all or part of the |argest pool cannot be
found in B.C

Waterton Mannville Foothills Gas Pl ay

The expected nunber of pools is 33. The total nean play
resource is 11.9x10° n? or 422 BCF of gas.

Again, a very small percentage of the areal extent of the
play is located in British Colunbia (4.5%. Therefore, the total
play resource in B.C. would be 537x10° n? or 19 BCF. However, all
or part of the |largest pool could occur in B.C

Waterton Mannville Foothills Q1 Play

The play exists since tw oil pools have been defined,
specifically in the Pincher Creek Field. The expected nunber of
pools is 33. The total nean play resource over the full areal
extent is 78x10° n? or 491 nillion bbl.

In British Colunbia, there would be expected a total nean
play resource of 3.5x10° n? or 22 nillion bbl, assumng the
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resource is evenly distributed.
Wat ert on Rundl e/ Wabanun Foothills Gas Pl ay

This mature play has been assessed using the "discovery
process nodel” (Lee and Wang, 1990). I ncluding updated
information on the carbon dioxide-rich gas pools found in
sout heastern British Col unbi a, the discovered resource s
185.6x10° n? or 6.6 TCF. The nean play potential is 40.3x10° n? or
1.4 TCF. Therefore, the total expected resource in this play would
be the sum of the discovered and nean play potential, that is,
225.9x10° n¥ or 8 TCF. The largest pool has already been
di scovered according to the nodel (see Figure 6). This_pool is
found in the Waterton Field and its size is 79.5x10° m® or 2.8
TCF. The expected nunber of pools in the play is estimted to be
80 so with 26 pools already discovered, 54 nore gas pools are yet
to be found.

The two pools discovered in British Colunbia probably form
the largest part of the available resource in the Province. The
total expected resource in B.C. if the resources are evenly
di stributed throughout the play is 11.1x10° nf cubic netres or 390
BCF. However, as noted in the previous section of this report,
17x10° n? have already been discovered in B.C This inplies
therefore, that the resource is not evenly distributed in this
play. This may be expl ained by observing the relative size of the
Fl at head dupl ex conpared to the Waterton duplex to the east. The
Fl at head duplex is larger in size and thus, may contain |arger

reserves of gas. It is suggested that the remai ning resource yet
to be discovered in British Colunbia is at |east 2x10° n? or 70
BCF of gas. It should be enphasized that all the gas discovered

in the Province is carbon dioxide-rich rather than hydrocarbon-
rich. This resource could be used for enhanced oil recovery.

Ki shenehn Tertiary G aben Gas Pl ay

The overall play risk assigned to this play is 90% The
prospect-level risk is estimated to be about 50% The great est
risk at a prospect-level was assigned to the presence of closure
and source. The nedian of the |argest pool size was calculated to
be 3.1x10° n? or 109 BCF (see Figure 7). Fifty pools are expected
to exist in this play. The total nean play potential is 17.9x10°
m (632 BCF).

In British Colunbia, 17% of the areal extent of the play is
present . Therefore, 3x10° nf (107 BCF) can be potentially
present, assum ng the resources are roughly evenly distributed.

Ki shenehn Tertiary Gaben G| Play

The overall play- and prospect-level risks in this play would
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be identical to the gas play. The nedian of the | argest pool size
is 9.1x10° n? or 57 nillion bbl (Figure 8). There are expected
to be 50 oil pools in the Kishenehn Basin. The total nean play
potential woul d be 60.7x10° n? (382 nillion bbl).

Seventeen percent of the nmean play potential would be
10.3x10° n? (65 million bbl). This figure would represent the
potential in B.C if the resources are evenly distributed
t hroughout the play.

MacDonal d Pal eozoic Structural Gas Pl ay

Timng of structure formation conpared to hydrocarbon
generation was considered to be a large play-level risk in this
ar ea. The probability that the play exists was estimated to be
0. 5. Another inportant risk identified in the play is the
presence of adequate seal. On a prospect-level, seal was
identified to have a risk of 25% The overall exploration risk
was calculated to be 13% The nean play potential estimated in
this play is 3.4x10° n? (121 BCF) of gas. Five gas pools are
expected to exist in this play. The |argest pool size has a
medi an val ue of 1.8x10° n? (64 BCF) (Figure 9).

Twel ve percent of the areal extent of the play is found in
British Col unbi a. If the resources are evenly distributed, the
mean play potential in the Province should be 411x10° n? (14.5
BCF) of gas.

Fernie - Elk Valley Mesozoic Structural Gas Pl ay

Ri sk was assigned principally to seal in this play since the
Mesozoic outcrops in a large proportion of the area. The
probability that |eakage of hydrocarbons could occur is 0.30.
Along with a less severe risk assigned to closure, the overall
prospect-level risk is estimated to be 27% The cal cul ated nean
play potential of the Fernie Mesozoic area is 203x10° n?, that is
7 BCF of gas. Note that this gas figure is for conventional
natural gas and is in addition to any coal -bed net hane that may be
present in the area. Five gasngools are expected to exist wth
the | argest pool size at 81x10° (3 BCF) (Figure 10).

Virtually all of the play is located in British Colunbia, so
t he above figures can be used as gas potential in the Province.

Fernie - Elk Valley Paleozoic Structural Gas Pl ay

Seal risk was upgraded to 50% in this play because the
Pal eozoi c sedinents are less likely to outcrop. The overall play-
level risk was estimated to be 90% while at the prospect-|evel
risk is 45% N ne expected gas pools with a potential of 5.1x10°
m (182 BCF) are present in this play. The nedian of the |argest
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pool size is 1.5x10° n? million cubic metres (53 BCF) (Figure 11).
These figures would apply for the potential of this play in
British Col unbi a.

Rocky Mountain Trench Cenozoic G aben Pl ay

The play-level risk assigned to this play is 100% Thi s
means that the play definitely exists. Previous gas production in
two water wells near Flathead Lake confirnms the existence of the
play. It nust be pointed out, however, that this play is probably
not very significant because of very small pool sizes. Prospect-
level risk was estimated to be in the order of 38% Seal and
source are considered to be the major factors affecting overall
exploration risk in the play. One hundred and seventy small pools
are expected to exist here with a total nean potential of 849x10°
m (30 BCF). The largest pool size is expected to be 79.2x10° n?
(3 BCF) of gas (Figure 12). Twenty-six percent of the play is
located in British Colunbia. Therefore, the potential in the
Provi nce i s 221x10° n? (8 BCF).

Belt - Purcell Immature Structural Gl Play

This play exists with the presence of fornmer producers as
wel | as nunmerous oil seeps. Prospect-level risk would be severely
affected by seal considerations in that a |large proportion of the
Proterozoi ¢ succession outcrops. Mgration risk and closure risk
pose less a problem for hydrocarbon potential in this play. The
medi an of the largest pool size expected is 8x10° n? (5 mllion
bbl.) (Figure 13). The expected nunber of pools is 55. The total
mean potential is estimated to be 4.5x10° (28 million bbl).

Only 3% of the total area of the play is found in British
Col unbi a. Assuming the potential oil resource is evenly
distributed in the play, the resource should be 13.5x10* n?
(850, 600 bbl).

Belt - Purcell Immature Structural Gas Pl ay

Equi val ent risk factors used in the previous play would apply
to the gas play. The nedian of the largest pool size would
therefore, be 118x10° nf (4 BCF) while the expected number of
pool s woul d be 35 (Fiqyre 14). The total nean potential of gas in
this play is 622x10° m (22 BCF). Again, British Colunbia
contains 3% of the area of this play. Therefore, the nmean play
potential in the Province should be 18.7x10° n? (0.7 BCF).

SUVMARY AND CONCLUSI ONS

1. The discovery of two gas pools in the Waterton Col orado
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Foothills Gas Play classifies it as an immture play. G aphica
solutions enploying data fromthe Foothills mature plays are used
to obtain total potential resources in the immature plays. The
mean ultimate play resource derived is 6.7x10° n? (238 BCF).

2. The Waterton Mannville Foothills Gas Play is an imature
pl ay because of the presence of 3 defined gas pools. It was
deternined that the ultimate mean play resource is 11.9x10° n? (
422 BCF).

3. The Waterton Mannville Foothills G Play has 2 defined
oil pools. The mean ultimate play resource is 78x10° n? (491
mllion bbl).

4. The mature Waterton Rundl e/ WAbamun Foothills Gas Play has
26 discovered pools. Total potential in this play is 40.3x10° n?
or 1.4 TCF of gas. In British Colunbia, the total expected
resource is 11.1x10° n? (390 BCF) of gas if the resource is evenly
distributed throughout the total play area. However, 17x10° n? of
gas has already been discovered in the Province. This inplies
that the gas resource is not evenly distributed and it is thus
estimated that at |east 2x10° n? (70 BCF) is yet to be found in
B.C

5. The conceptual Kishenehn Tertiary Gaben Gas Play is an
excel l ent prospective geological configuration as reflected in
pl ay-| evel risks, 90% Hydrocarbons are noted in other simlar
configurations around the world (southern Junggar Basin, China, or
Orcadian Basin, North Sea area)(Carroll et al, 1992, Parnell,
1985). The total mean gas potential of this play is 17.9x10°

(632 BCF).

6. The conceptual oil play in the Kishenehn Gaben is an
excel l ent prospective site as well. Abundant oil shales in the
basin guarantee oil_ source. The total nean oil potential in this
basin is 60.7x10°% n? (382 million bbl).

7. In the MacDonal d Pal eozoic Structural Gas Play, both play
and prospect risk are significant in the potential gas resource
assessnent. Seal is a major problemhere because a large mgjority
of the Paleozoic reservoir rocks outcrop. In addition, the
Pal eozoics underlying the Tertiary sedinents in the Kishenehn
Graben may abut against porous sedinents where |eakage can al so
occur. A'total mean potential of 3.4x10° nf was estimated in this
area (121 BCF).

8. The Fernie - Elk Valley Mesozoic Structural Gas Play has a
total mean potential of 203x10° n? (7 BCF) of gas. Seal is a
maj or risk because a l|large proportion of the Mesozoic sedinents
outcrop in the basin. Coal - bed nethane is a separate resource
and is not included in this report.
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9. In the Fernie - Elk Valley Pal eozoic Structural Gas Pl ay,
both play and prospect-level risk are sonewhat |ess and the total
mean gas potential is 5.1x10° n? (182 BCF).

10. The Rocky Muntain Trench Cenozoic G aben Gas Play
tectonically is simlar to the Kishenehn G aben. Play paraneters
identified in the Kishenehn were incorporated into the Trench
resource anal ysis. Play-level risk 1is non-existent because
production occurred at one tine. The ultimte nean play potenti al
i's 849x10° n? (30 BCF) in very snmall pools.

11. The Belt - Purcell Immature Structural G| Play is the
ol dest play recognized in western Canada. The first oil well was
drilled in this play in 1901. Forner oil production and nunerous
oil seeps prove that this play exists. The total nean oi
potential in this play is 4.5x10° n? (28 nillion bbl).

12. The Belt-Purcell Inmmture Structural Gas Play is also
known to exist. The total nean gas potential is 622x10° n? (22
BCF) .

13. The Belt - Purcell Conceptual and Speculative Q| and Gas
Pl ays are conceptual plays in Proterozoic sedinents that are found
in areas where little or no geological information is avail able.
Al so, source and seal have very high risk factors at the play-
level which inplies a very speculative hydrocarbon potential
conmput ati on would result. It was decided for these reasons that
insufficient information is available to properly assess the
hydr ocar bon potential of these plays.

14. The total gas potential for all plays in this assessnent
is 272.7x10° n? or 9.6 TCF. If the gas resources are evenly
di stributed throughout the total area of the Kootenay assessnent,
the total potential resource in British Colunbia is 20.9x10°
(739 BCF).

15. The oil potential for the entire Kootenay assessnent area
is 143x10° n? (901 million bbl.). In British Colunbia the total
oil potential is 13.9x10° n? (88 nillion bbl.) if the resources
are evenly distributed.

Statistical results for twelve plays identified in the

Kootenay area of British Colunbia suggest a significant
undi scovered oil and gas potential .
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FI GURE CAPTI ONS

Figure 1: Hydrocarbon play map (Waterton Colorado (Gas),
Ki shenehn Tertiary Gaben (Gl & Gs), Fernie - E k Valley
Mesozoic Structural (Gas), and Rocky Muntain Trench Cenozoic
G aben (Gas))

Figure 2: Hydrocarbon play map (Waterton Rundl e/ WAbamun (Gas),
MacDonal d Pal eozoic Structural (Gas), and Fernie - El k Valley
Pal eozoic Structural (Gas))

Figure 3: Hydrocarbon play map (Waterton Mannville (Gl & Gs),
Belt - Purcell Structural Immature (Gl & Gas), Belt - Purcell
Structural Conceptual (Gl & Gas), and Belt - Purcell Structural
Specul ative (Gl & Gas))

Figure 4. Plot of volunetric proportion of resources discovered
ver sus nunber of pools discovered, WCSB Foothills gas pl ays

Figure 5: Plot of proportion of pools discovered versus nunber of
exploratory wells, WCSB Foothills gas plays

Figure 6: Pool size by rank diagram of the \Waterton
Rundl e/ Wabamun Foothills Gas Pl ay

Figure 7: Pool size by rank diagram of the Kishenehn Tertiary
G aben Gas Pl ay

Fi gure 8: Pool size by rank diagram of the Kishenehn Tertiary
Graben G 1 Play

Figure 9: Pool size by rank diagram of the MacDonal d Pal eozoic
Structural Gas Pl ay

Figure 10: Pool size by rank diagram of the Fernie - El k Valley
Mesozoic Structural Gas Pl ay

Figure 11: Pool size by rank diagram of the Fernie - El k Valley
Pal eozoic Structural Gas Pl ay

Figure 12: Pool size by rank diagram of the Rocky Mountain Trench
Cenozoi ¢ Graben Gas Pl ay

Figure 13: Pool size by rank diagram of the Belt - Purcell
| mature Structural G| Play

Figure 14: Pool size by rank diagram of the Belt - Purcell
| mmature Structural Gas Pl ay
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Table 5-2. Format for entry

Kishenehn Tertiary Graben Gas Play

of probability distributions.

Geoclogical Unit of Probability in upper percentiles
variable measursment 1.0 0.5 0.02/0.0 .0
Azrwa of - 5 1 D

closurg/pool

Net pay/no of

nile? /@) 05 1.

pay zounes m/ £t / np
Rassrvoir/ ' . .
niowtdion G = 10 150 700 1500
Porosity decimal fradtion 0.08 0.12 ' 0.25 0-30
Trap £ill decimal fradtion () ()1 0.05 0.30 1.00
Favourable : -
facies decimal f:adtio;

Water

saturation decimal frackion

oil/Gas - RS e
saturation decimal fraction 035 060 0_80 0'90
Shrinkage e ' b
factor decimal fraction

Formation

volume factor

decimal fraci

i99.00250.0042 0.019 0.02

Reservoir Celsius/
temperature Fahrenheit
Reservoir

pressure ‘kPa/psi

Recovery factor decimal fracthon




Kishenehn Tertiary Graben Gas P!

96

Table 3-3. Pormat for eptry of geological risk factors and

their

ay

marginal probability.

Geoclogical factors

Leaval

Marginal
Prospect

probability Play

Presence of closure

76

Presence of raservoir

facles

91

Presence of porosity

Adsquate niil

94

Adagquate

90

Adegquats source

76

Adequate msturation

Adequate preservation

Adsquate resovery

Adequate play conditions

Adegquate prespect conditi

-1

Table 5-4. Pormat for enty

Y of number of prospects and pools.

Geological variable

Probability in upper percentiles
0.99 0.3 0.0

No of prospects

50 100 200

No of pools




Kishenehn Tertiary Graben Oil Play

Table 5-2. Format for entry of probability distributions.

95

Geological Unit of " Probability in upper percentilaes
variable measurement 1.0 0.5 0.02/0.0 R.0
Area of ' -

/paocl milae® / @D 1 5 10

0.5

Net pay/no of
pay zones /] £t [/ np

Regervoirx/

thickness

() @y 10 150

700 15¢(

DO

Porosity - decimal f“T“"“éf-OB 0.12

0.25 0.30

Trap f£i11 decimal fraétiono‘_ 01 0.05 0.30 1 m
Favourable ' — ' [

facies decimal fradtion |

Hater

saturation decimal fradtion

as

saturation decimal fraeltiono;35 050 0_60 0.7‘3

Shrink.ng. .
factor " decimal frackion

- E————

1.2

——egr

Formation
volume factor decimal fraction

Rascmir‘ Celsius/
temperature Fahrenheit
Regservoir

pressure kPa/psi

Recovery f.actoﬁ.ciml fractiion




Kishenehn Tertiary Graben Oil Play

96

Table 5-3. Format for entry of geological risk factors and
theilr marginal probability.

Geological factors Marginal Level

probability Play Prospect

Presencs of closure - 76

Presance of reaservoir

facies 531

Presence of porosity

Adequate seal 9 4

Adequate timing 90

Adsquate source 76

Adsquate maturation

Adequate préservation

Adequate regovery

Adequate paﬁy conditions

Adeguate

prespect conditigns

Table 5-4. Format for entiyy of number of prospects and pools.

Geological wariable

0.99 0.5

~ Probability in upper percentiles

No of prospects

50 100

200

No of pools




MacDonald Pal¢ozoic Structural Gas |Play

Table 5~2. Format for entry of probability distributions,

Gaological Unit of P'rohihﬂllity in upper percenti

variable measuremenit 1.0 0.5 C

Area of :

/poo]. mile? /q 0.5 5

Net pif/no of

pay sones m/ £t/ n

Resarvoir/ 55 . .

formatior : £

thickness ROIES 300 800 1C :‘ :

Porosity decimal !rndtiéno 03 m 61 ,0_.

Trap £i11 decimal fradtion() 01 0.02 0.04 0.

Favourable '

faciaes decimal fraction

Water

saturation decimal frackion |
!

oil/Ghy _ é

saturation decimal frac*biono,_as 0.6 08 0.

Shrinkage |

factor decimal fraction

Formation

volume factor

decimal frac#ion 0,005 0,007

0.03 0.04

Regervoir Celsius/
temperatute Fahrenheit
Reservolir _
prassure kPa/psi

Recovery factor decimal fractiion

95
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Table 5-3. Format for entiry

their] marginal probability.

MacDonald Paleozoic Structural G-Ls- Play

of geological risk factors and

Geological factors

probability Play Prospett

Margioal - Tavel

Presencas

of closurs

-

Prasence

facies

of reservoir

P:iianc.

of.porolity

ld.ﬁuato

sesl

Adequate

tinding

50

Adegquate

sSourcs

TS oy

Adequate

ulﬁﬁ?atinn

Adeguate

presesrvation

. Adeguate

recdvery

Adeguate

play conditions

Adequate prospect conditiods

Table 5~4. Format for entry of number of prospects and pools.

Geological variable

Pfobnbility in upper percentiles
0.99 0.5 0.0

No of prospects

10 30 100

No o!-ﬁooll




" Fernie-Elk Valle{/ Mesozoic Structural

Table 5-2. Format for eatryl of probability distributions.

Geological | Unit of -Probability in upper percantiles
variable measurement 1.0 0.5 0.02/0.01 0.0
Area of ' -
closure/pool mile? / km? :

Net pay/mo of

DAy 3ones m/ ft / ne

Resexrvoir/

formation

thickness n/ £t

Porosity dacimal fradtion

Trap £ill decimal fradtion

Favourable

facies dacimal fraction

Waterx

saturation decimal frackion

Qil/gas

saturation decimal fraction

Shrinkage

factor decimal fraction

Pormation

volure factor decimal fracfion

Reservoir Celsius/

temperature Fahrenheit
Ressxrvoir
prassure kPa/psxi

Recovery factay docinal fraction

Used pool-size distribution from Foothills Turn?r Valiey
|

Blairmore play. |

Mean = 2.96

- \Vpriance = 150




Fernie-Elk Valley Mesozoic Structura

96

Table 5-3. Format for egtry of geological risk factors and

their marginal probability.

Gaoclogical factors

Marginal
probability

Level

Play

Prospect

Presencs of closure

-

90

Prasance 0! resarvoir
facies

Presence of porosity

Adequate seal

30

Adaquate t&iiag

Adeguats sourcas

Adequate msturation

Adequate preservation

Adequate regovery

Adequate play conditions

80

Adegquate prespect conditibns

Table 5-4.-!brmat for ent)

[y of number of prospects and pools.

Geological wariable

1 0.99

0.5

frobability in upper percentiles

0.0

No of prospscts

10

15

50

No ¢f pools .

| Gas Play



lfernie—Elk Valley Paleozoic Structural Gas Play

95

Table 5-2. Format for entry

of probability distributions.

Probability in upper percentilps

volume factor

decimal fraction

Geolagical Unit of

variable measursment 1.0 0.5 0.02/0.01 0.0
- Area of -

closure/pool nilezl km®

Net pay/no of

pay zones m / £t / no

Resarvoir/

formation

thickpass L A 4

Porosity . decimal fraction

Trap £ill decimal fracgion

Favourable N

facies ‘decimal fraction

Water

saturation decimal fractiion

Oil/gas

saturation decimal fractiion

Shrinkage

factor decimal fractiion

Formation

Reservoir Celsius/
temperature Pahrenheit
Resarvoir

pressure kPa/psi

Recovery factor decimal fraction

Mean = 5.719

Varjance = 1.192

- Used pooi-size distribution from Foothills Burnt Tir
Wabamun/Palliser Play.

nber




" Fernie~-Elk Valley Paleozoic StructumﬂGas Play

Table 5-3, Format for ed
theilr

try of geological risk factors and

marginal probability.

Geological factors

uarginsl Laval

probability Play

Prospect

Presence of c¢losure

90

Preasence df reservoir

facies

Pressnce of porosity

Adesgquats ssal

50

Adequats timing

Adequats source

Adesquate msturation

Adequate preservation

" Adequate recovery

Adequats play conditioas

90

Adegquate

praspact condiﬁions

Table 5-4. Pormat for entxr

y of pumber of prospects and pools.;

|
:

Geclogical wariable

0.99 c.5 0.0

Probability in upper percentiles

No of prospects

10 15 50

No of pools




"Ro'rc':ky Mountain Trench Cenozoic Structur%l Gas Play

Table 5-2., Pormat for entry

of probability distributions.

Geological Unit of
variable measurement
Area of

pool mile? /@)
Net pay/no of
pay zones = / £t / ng
Ressxvoir/ '
thickness @/ £t 10 150 700 15010

: t

Porosity decimal frncrj.ono.os 0 12 025 03
Trap f£ill decimal fraei:i.o'l 0.005 0.01 .
Favourable E
facies decimal fraction }
Water ‘
saturation decimal fraction
oiljﬁiii | :
saturation decimal fract ion'0,35 ’ 045 0.50 055
Shrinkage )
factor - decimal fraction
Formation

volume factor

decimal fractli.ono.os 0.07

0.1

0.5

Cealsius/

Ras.évoir

temperature Pabrenheit
Reservoir

pressure kPa/psi

Recovery factor decimal fraction

95



" Rocky Mountain Trénch Cenozoic Structyral Gas Play

36

Table 5-3. Format for entry of igsclogical risk factors and
theil marginal probability.

Gialogicnl factors Marginal Lavel
probability Play Prospsct

Presances Jclosu:n : - 90

Presencs of reservoir

facies

Presence of porosity

Adequate m]. _ 70

Adequate sourcse 60

Adequats Mﬁmrntion

Adequate preservation

Adequate z‘d‘evor‘y
Adequate pl#y conditiens . _ 100

Adegquate prgspect conditipns

Table S-4. Purmat for entyy of numberx of prospects and peols.

G‘cclogieal. ‘ih’j:-iable érxnbab:l.l:l.t'y iz upper percentilss
. rd . 0 . 99 o .5 0 . O
No of pmlpﬁtl 200 400 860

No of pools -




" Belt-Purcell Imm

Table 5-2. Format for entry

of probability distributions.

ature Structural Oil é-lay

Geolagical Unit of  Probability in upper percentiles
variugl- measursmant 1.0 0.5 0.02 &P_) g.0
Area of

(clasure/poal

mile? /@

05 25 800 1000

Net pay/mo of

[e——

pay zones a / £t / no
Rasexvoir/ .
_arﬂlt‘i.an ' . 860
th!aln'nu @/ £t 10 150 300
Porosity decimal fracf of 1 0.0001 0.001 0.01
Trap f£ill decimal fractgion 0.01 0.05 0.25 1.00
Favourable '
facies decimal fractiion
Water
saturation decimal fracHion
oil/gas _
saturation decimal fraction (},.30 0.55 0.60 0.90
Shrinkage '
factor decimal fractiion — 12 —
Formation
volume factor decimal fractfon
Reservoir Celsius/
tenperature Fahrenheit
Rassxvoir
pressure kPa/psi

|
Recovery factor decimal fraction L

95



Belt-Purcell Immature

95

Table 5-3. Format for eatry of gaolog;éal risk factors and
their marginal probability.

Structural Oil #’Iay

Geolegical factors

Marginal
probability

Leavel

Play Prnlprct

Pressnce af closurs

85

Presence of reservoir
faclies

Presence ¢ porosity

90

Adegquate seal

S

Adequate timing

Adesquats source

80

Adsguate maturation

Adequate preservation

Adequate rﬁeovery

Adequate play conditions |

100

Adequate ptbspcct conditijons

Table 5-4. Pormat for entpy of number of prospects and pools.

Geological variable

P:obihility in upper percentiles
0.

99 0.5 0.0

No of prospects.

250

1000 5000

No of pools




| Belt-Purcell Immature Structural Ga-é Play

Table 3-2. Pormat for extry of probability distributions.

Geological Unit of . Probability in upper percentiles
variable u.asureneft "~ 1.0 0.5 0.02/0.01 pD.0

:g_@?/pool m-’/@- ;0.5‘ 25 800 1000

Net pay/no of :l
Pay zones /] £t / no

Reservoir/

& o 10 150 300 800
Tt | deeiss ©YHD00010.0001 0.001 6.01

Trap £i11 decimal fraktion 0.01 0 05 0 25 1 Ob
Favourable l

facies decimal frattion '

Water

saturation dacimal fragtion

:::n decimal fra«ti'on'so.ss' 070 0.95 0.97

Shrinkage

factor dacimal fradtion

Formation | : .

volume factor decimal fragtion() 003 0.005 0.009 0.01
Reservoir '. Celsius/

temperature Fahrenheit

Ras.-rvoir

pressure kPa/psi

Recovery factor decimal fraction

95




b3

»

" Belt-Purcell Immn

96

Table 5-3. Format for er
thed

try of geological risk factors and
r marginal probability.

ature Structural Gas Play

Geological factors

Lavel

Marginal
Prospact

probability " Play

Presence of closure

-

85

Pfesence of reservoir
" facies

Prasencs of porosity

80

Adequats ssal

Adesquate timing

Adequate spurca

50

lziaratiOn

Adequate

Adequate preservation

Adsquate rewovery

Adequate play conditions

100

addquat. pruspect conditil

=3-% ]

Tables 5-4. Pormat for ent

fy of number of prospects and pools.

Gmologibal variable

Probability in upper percentiles
0.99 0.5 0.0

No of prospeuts

250 1000

TSy =

5000

No of pools




APPENDIX 2: STATISTICAL OUTPUT
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PETRIMES MODULE MFRO

NO. OF POOLS DISTRIBUTION|AND RISKS
e ok e e e e e e e e g e e e e e de e e e e e e e e ke e ke

UAI 5419304
PLAY Kishenehn Tertjary Gas
Assessor PJ Lee K Olsen-Heise
Geologist P Hannigan K {sadetz

Operator KOH
Run date THU, APR 15, 1$93, 4:00 PM

A) Risks
GEOLOGICAL FACTOR MARGINAL PROBABILITY
PLAY LEVEL Adequate Tlmlng ( 5) .90
Overall Play Level Risk = .90

PROSPECT LEVEL Presenc of Closure (
Presenck of Reservoir Facies ( 2) .91

(

(

Adequatpe Seal

Adequat Source 6) .76
Overall Prospect Level Risk = .49

EXPLORATION RISK: = .44

B) No. of Prospects Distrfibution

—— — —— . ———— " —— . —— s S . ——— vy win Y s

Minimum = 50
Maximum = 200
Mean - = 112.74
S.D. = 44.1p

Frequency No. of Progpects

99.00 50
95 55
90 60
80 70
75 75
60 20
50 100

lﬁpfg€




25
20

10

T — —— i v ——

Minimum
Maximum
Mean
S.D.

Frequency

——

80
75
60Q
50
40
25
20 .

10

150

160
180
190
198

200

33
41
47
55
71
77
88
94

103

126

LON

— v o




PETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
% o ok e Je e e e e e ok sk o s o e o ke e e ok ok e ok ok ok e e

UAI C5419304
PLAY Kishenehn Terti
Assessor PJ Lee K Olse

Geclogist P Hannigan K Ogadetz
Operator KOH
Run date WED, MAY 12, 1993, 3:26 BPM
A) Basic Information

TYPE OF RESOURCE =G¢as In Place

SYSTEM OF MEASUREMENT =§.I.
UNIT OF MEASUREMENT =N cum

(19)

B} Lognormal Pool Size Distributiqn

S T S S v S . T T D e el S - . .

Summary mu = 4 8539
Statistics sig. sqg= 2.,0461
Upper 99.99% = .g2755
Percentiles 99.00% = 4./6006
95.00% = 12.195
90.00% = 2d.506
85.00% = 29.117
80.00% = 38.474
75.00% = 48|.865
70.00% = 601.567
65.00% = 73|.899

C) No. of Pools Distribution

S il ——— Y S S ——— —— ——

Lower Support = 0
Upper Support = 126
Expectation = 50.[3

Standard Deviation= 27.ps8

D) Pool Sizes By Rank

Pool Rank
1 MEAN = 4254/7
29% = 729.81
95% = 109316
920% = 136319
2 MEAN = 21470
99% = 507.42
95% = 735.93
90% = 899.72
3 MEAN = 1507J0
99% = 390.642
95% = 559.86

MEAN
s.D.

60.00%
55.00%
50.00%

45,00%

40.00%
35.00%
30.00%
25.00%
20.00%

ry Graben Gas Play

356.72
925.95

|

89.253
107.14
128.24
'153.49
184 .24
222.53
271.51
336.53
437.41

Distribution

8.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50% =

4453.5
1988.5
3083.4
4973.5

1363.4
1259.5
1823.3
2641.4

816.70
940.66
1336.7

1l
1

P(N
10%
5%
1%

P(N
10%
5%
1%

5.00%
0.00%
8.00%
6.00%
5.00%
4.00%
2.00%
1.00%

.01%

>=r}=

)ur') =

P (N>=r)=

10%
5%

564.77
801.95
956.93
1185.4
1348.5
1568.9
2420.2
3574.4
26204.

.90000
8043.1
11021.
21083.

. 90000
3728.4
4623.3
7088.0

90000
2524.9
3025.0




10

11

12

13

14

15

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

MEAN.

29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%

i

& o n HHdoitd Uunan i an i Hniu Huwwu 100 UHunun @ 0o UK n Hiwu

.74
9.36
4.35

§.72
¢.30
1.87

.53

.67
.88
.86
}.90

7113f.70
186} 10
26850
326/ 82

626175
159} 39
231491

283143 .

558]34
137417
201]69
247 )75

501,90

118.[36
17627
217./84

25%

SCD.
75%
50%.
25%

S.D..

75%
50%

25%

S§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%

50%

25%

SO_D.
75%

50%

25%

S.D.
75%
50%
25%

5.D.
75%
50%
25%

S.D.
753
S0%
25%

S.D.
75%

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

L B A | L 3N A L B Buan 0@ I B a0 nwua Faa e b Usa i

1875.5

593.66
751.06
1063.1
1469.7

471.94
622,34
883.12
1215.7

394.79
528.09
753.91
1038.4

341.20
455.61
655.79
906.42

301.62
397.88
803.73

271.05
350.69
515.30
721.15

246.64
311.32
462.93
653.08

226.64
277.96

418.57

209.90

249.30

380.45
546.93

195.66
224.40
347.31
504.59

183.36
202.57
318.25
467.51

172.62
183.28
292.56

1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P(N>mr) =

10%
5%
1%

P(N>=r)=

10%
5%
1%

P{(N>=xr)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P (N>=r)=

10%
5%
13

P(N>=r)=

10%
5%
1%

P{(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

1lo%
5%

4287.6

- 90000
1938.6
2282.6
3107.8

- 920000
1584.0
1845.8
2452.0

.90000
1343.2
1554.4
2030.6

.90000
1167.4
1344.4
1734.9

.90000
1032.5
1184.8
1514.8

.90000
925.26
1058.8
1343.8

.90000
837.56
956.38
1206.7

. 90000
764.31
871.25
1094.0

. 90000
702.07
799.30
999.63

.89999
648.43
737.48
919.22

.89998
601.65
683.75
849.84

. 89995
560.45
636.55




16

17

18

19

20

21

22

23

24

25

26

27

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
920%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

.S.D.

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

.SID.

75%
50%
25%

S§.D.
75%
50%
25%

S.D.
75
50%
25%

S§.D.
75%
50%
25%

S.D.

75% .

50%
25%

s.D.
75%
50%

434.71

163.13
166.13
269.71
405.47

154.67
150.81
249.26
379.28

147.06
137.07
230.88
355.74

140.16
124.71
214.29

-334.50

133.83
113.61
199.31
315.20

127.98
103.67
185.75
297.63

122.52
94.813
173.54
281.56

117.39
87.005
162.57
266.89

112.55
80.185
152.78
253.48

107.95

74.285

144.09
241.24

103.58
69.215
136.43
230.07

99.415
64.869
129.69

P (N>=r)

P(N>=r)=

P(N>ar)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

P(N>=r)=

789.30

.89988
523.84
594.72
735.96

.89570
491.09
557.38
688.57

.89934
461.61
523.82
646.19

.89864
435.00
493.49
608.04

«89737
410.91
466.00
573.52

+ 89527
389.04
441.01
542.16

.89199
369.04
418.35
513.54

.88720
350.57
397.50
487.36

.88062
333.51
378.27
463.36

.87208
317.77
360.42
441.23

.861853
303.23
343.84
420.62

.84912
289.76
328.48



90% = 31384 25% = 219.86 1% = 401.35
28 MEAN = 14].33 S.D. = 95.448 P(N>=r)= .8350¢
99% = 6.5471 758 = 61.132 108 = 277.28
95% = 17]819 50% = 123.73 5% = 314.21
90% = 29]263 25% = 210.49 1% = 383,332
29 MEAN = S.D. = 91.674 P(N>=r)= .8197¢
99% = 75% = 57.892 10% = 265.69
95% = 50% = 118.46 5% = 300.93
90% = 25%¢ = 201.86 1% = 366.53
30 MEAN = S.D. = 88.085 P(N>=r)= .80346
99% = 5.1 75% = 55,050 10% = 254.88
95% = 15/826 508 = 113.75 58 = 288.56
90% = 26087 25%¢ = 193.86 1% = 351.05
31 MEAN = 124.51 S.D. = 84.674 P(N>=r)= .78650
99% = 5.4108 75% = 82,524 10% = 244.76
05¢ = 15.092 50% = 109.52 5% = 276.97
90% = 24.854 25% = 186.41 1% = 336.62
32 MEAN = S.D. = 81.434 P(N>=r)= .76913
99% = 75% = 50.253 10% = 235.24
95% = 50% = 105.70 5% = 266.09
90% = 25% = 179.44 1% = 323.15
33 MEAN = S.D. = 78.355 P(N>=r)= ,75151
99% = 75% = 48.192 10% = 226.27
95% = 50% = 102.21 5% = 255.84
90% = 25% = 172.87 1% = 310.51
34 MEAN = S.D. = 75.425 P(N>=r)= .73377
99% = 75% = 46.315 10% = 217.80
95% = 50% = 99.006 5% = 246.16
908 = 25% = 166.68 1% = 298.63
35 MEAN = S.D. = 72.633 P(N>=r)= .71598
< 99% = 75% = 44.605 10% = 209.77
95% = 508 = 96.057 5% = 236.99
90% = 25% = 160.81 13 = 287.39
36 MEAN = S.D. = 69.968 P(N>=r)= .69817
99% = 75% = 43.053 10% = 202.16
95% = 508 = 93.329 5% = 228.30
90% = 25% = 155.26 1% = 276.76
37 MEAN = S.D. = 67.419 P(N>=r)= .68036
99% = 75% = 41.657 108 = 194.93
95% = 50% = 90.795 5% = 220.05
90% = 25% = 149.98 1% = 266.67
38 MEAN = S.D. = 64.975 P(N>=r)= ,66258
99% = 75% = 40.416 108 = 188.06
95% = 50t = 88.430 5% = 212.21
90% = 25% = 144.96 1% = 257.09
39 MEAN = 94.(69 $.D. = 62.626 P(N>=r)= .64483
99% = 4.4197 75% = 39.331 10% = 181.51
95% = 11.340 50% = 86:212 5% = 204.74




40

41

42

43

44

45

46

47

a8’

49

50

51

90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN

99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

99%
95%
50%

MEAN
99%
95%
20%

MEAN
99%
95%

25%

S.D.
75%
50%
25%

S‘DQ
75%
50%
25%

S.D.'

75%

50%

25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D-
75%
50%

140.18

60.364
38.402
84.120
135.62

58.180
37.629
82.143
131.26

37.005
80.244

-127.09

54.020
36.521
78.413
123.09

52.035
36.158
76.633
119.25

50.109

74.884
115.54

48.240
35.679
73.153
111.95

46.431
35.489
71.423
108.48

44.681
35.281
69.684
105.10

42.995
35.020
67.927
101.80

41.374
34.681
66.141
98.582

39.821
34.252
64.339

-

P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r})=
10% =
5% =
1% =
P(N>=r)=
10% e
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% -
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
P(N>=r)=
10% =
. 5% =
1% =
P(N>=x)=
10% =
S% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =

247.97

.62715
175.27
197.62
239.29

.60957
169.31
190.83

231.01

.59214
163.62
184.34
223.11

.57490
158.17
178.13
215.56

.55794
152.94
172.18
208.33

.54132
147.91
166.48
201.40

.52514
143.08
160.99
194.75

.50947
138.42
155.71
188.36

.49438
133.92
150.62
182.21

47994
129.57
145.70
176.28

.46618
125.35
140.95
170.57

.45311
121.25
136.35



52

53

54

55

56

57

58

59

6 O‘..‘ )

61

62

63

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

99%
S5%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

99%
95%
90%

MEAN
99%
95%

]

HWuoHn B uad Houa b anu | it o Hnua nauu a4 nhn hnauas

16{.020

65227
3.B778
9.8427
16} 001

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S’-Do

- 75%

50%
25%

S.D.
- 75%

50%
25%

S.D‘
75%
50%
25%

S.D.

75%
50%
25%

: SOID.
75% |

50%

25%

8.D.
75
50%

|

95.436

38.3386
33.727
62.516
92.357

36.921
33.112
60.671
89.345

35.573
32.416
58.819
86.401

34.288
31.656
56.976
83.524

33.063
30.848
55.152
80.718

31.894
30.006
53.359
77.985

30.774
29.245
51.608
75.325

*29.701
'28.278

49.892
72.741

28.670
27.413
48.219
70.232

27.678
26.557
46.592
67.797

26.721

-25.716
44.981 -

65.436

25.797
24.891
43.400

1% =

P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% - =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
- P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =

165.05

-44073
117.28
131.89
159.72

-42897
113.42
127.57
154.57

41779
109.67
123.39
149.59

-40711
106.03
119.33
144.76

.39684
102.50
115.40
140.10

.38691
99.074
111.59
135.59

.37723
95.750
107.90
131.22

+36774
92.528
104.32
126.99

.35839
89.405
100.86
122.90

.34913
86.380
97.502
118.94

+33993
83.449
94.254
115.11

.33077

80.609
91.108

-t 4t e



o

64

65

66

67

68

69

70

71

727

73

74

75

20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%

il

Huaun Hnwuwu nuuu b uua e a i nuunn WU WHin i hnu uwann mH bW

12

43
3.
8.
12

42
3.
7.
12

41
3.
7.
11

39
3.

.940

.984
3695
1129
.575

477
2976
0027
.215

.0l14
2260
6951
.862

.593
1550

7.4907

11

38
3.
7.
11

3¢
3.
7.
10

35
2.
6.
10

34
2.
6.
19

33

.516

.213
0847
2894
.176

.872

0149
0912

9458

B960

.515

.303
8772
7036
.194

.071

2.
6.
9.

31
2‘
6.
9.

30
2.
6.
9.

29
2.
5.

-

3092
139
778

.874
416
266
672

. 710
745
418
617

L 578
077
591

.842

.569 .

25%

§.D.
75%
S0%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

'8.D.

75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75
50%
25%

S§.D.

75%
50%
25%

s.D.
75%
50%
25%
SOD.
75%
50%
25%

S.D.
75%
50%

g | I 80 A RN BHHRE WEHA Lo us HEun 4 0 L 00 H I

63.146

24.505
24.085
41.862
60.927

24.043
23.298
40.376
58.774

23.209
22.531
38.937
56.687

22.402
21.782
37.541
54.663

21.621
21.051
36.185
52.699

20.865
20.338
34.867
50.790

20.133
19.641
33.58s6
48.936

19.425
is.961
32.341
47.123

18.739
18.296
31.130
45.353

18.076
17.646

- 29.953

43.645

17.433
17.011
28.808
42.021

16.811

16.389
27.695

1% =
P(N>mr)=
10% =

5% =

1% =
P(N>=r)=
10% . =

S% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>m=r)=
10% =

5% =

1% -
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
‘P(N>=mr)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

111.40

.32163
77.857
88.060
107.81

.31251
75.190
85.106
104.33

.30339
72.605
82.244
100.96

.29428
70.099
79.469
97.687

.28517
67.668
76.778
94.518

.27606
65.311
74.168
91.444

.26695
63.024
71.636
88.462

.25784
60.805
69.180
85.570

.24873
58.651
66.796
82.762

.23963
56.562
64.482
80.038

.23052
54.534
62.237
77.393

.22142
52.565
60.057




16

77

78

79

80

81

82

83

84

85

86

87

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%

95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN:

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
S0%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

SICD..

75%
50%
25%

s.D.
75%
50%

40.491

16.209
15.782
26.613
38.971

15.627
15.188
25.561
37.469

15.063
14.608
24.540
36.006

14.518
14.042
23.549
34.593

13.991
13.489
22.587
33.226

13.481
12.951
21.655
31.902

12.988
12.427
20.752
30.621

12.512
11.518
19.879
29.382

12.053
11.424
19.037
28.185

11.608
10.947
18.224
27.031

11.180
10.486
17.442
25.919

10.767
10.042
16.691

1%

P (N>=r)=

10%
5%
1%

P (N>=r)=

10% -

5%
1%

P (N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

=
-

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P (N>=r)=

10%
5%
13

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%

74,825

+21231
50.655
57.942
72.333

.20321
48.801
55.889
69.913

+19411
47.003
53.897
67.563

.18502
45.257
51.964
65.283

+» 17583
43,557
50.089
63.070

.16686
41.872
48.272
60.923

.15781
40.232
46.510
58.840

.14878
38.674
44.804
56.820

.13979
37.241
43.151
54.863

.13085
35.834
41.544
52.967

.12198
34.445
39.945
51.132

.11319
33.103
38.351




a8

89

20

91

92

93

94

95

96

97

98

29

20%

MEAN
29%
S5%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
290%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

il it H AN [ I b uwu o B oHH
Lol ol

B

25%

S.D.
75%
50%
25%

§.D.
75%
S50%
25%

S.D.
75%
S0%
25%
S.D.
75%

S0%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.‘D.
75%
50%

25%

S.DI

75% .

50%
25%

.8.D.

75%
50%

24.849

10.368
9.6155
15.971
23.821

9.9842
9.2074
15.283
22.834

9.6147
8.8176
14.626
21.890

9.2593
8.4464
14.000
20.988

8.9177
8.0939
13.405
20.127

8.5898
7.7600
-12.841
19.307

8.2753
7.4443
12.307
18.528

..

7.9740
7.1467
11.802
17.788

7.6856
6.8665
11.327
17.087

7.4100
6.6032
10.879
16.423

7.1467
6.3562
10.458
15.796

6.8956
6.1246
10.062

1% =

P(N>=r)=
10% =
5% =
1% =
P{N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P (N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =

49.357

-10452
31.813
36.885
47.641

.95991E-01
30.571
35.545
45.984

.87640E-01
29.379
34.230
44.386

.79507E-01
28.235
32.946
42.84686

«71631E-01
27.139
31.712
41.363

.64056E-01
26.090
30.530
39.936

.56827E-01
25.089
29.398
38.557

«49984E-01
24.134
28.316
37.171

.43567E-01
23.225
27.282
35.722

.37610E-01
22.360
26.297
34.376

«32138E-01
21.538
25.358
33.226

.27169E-01
20.758
24.464




100

101

102

103

E) The mean of the potentipl =

90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
S0%

MEAN
99%
95%
90%

25%

S.D.
75%
50%
25%

$.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

17883.

15.204

6.6561
5.9076
9.6910
14.646

6.4281
5.7045
9.3429
14.120

6.2111
5.5145
9.0166
13.625

6.0047
5.3366
8.7108
13.159

1%

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
13

P (N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

32.138

+22713E-01
20.020
23.615
31.081

-18766E~01
19.320
22.808
30.069

.15317E-01
18.658
22.042
29.103

+12345E-01
18.031
21.316
28.181



PETRIMES MODULE MPRO

NO. OF POOLS DISTRIBUTION AND RISKS

e e ¢ de e e i de de d de e e gk A e de e ke e de e e de W K ke

UAI C5429304
PLAY Kishenehn Tertlia

********

ry 0il Play

Assessor PJ Lee & K Olsen-Heise

Geologist P Hannigan & K 0O
Operator KoH
Run date MON, APR 19, 1p9

A) Risks

- e —

GEOLOGI¢AL FACTOR

sadetz

3, 10:46 AM

-

PLAY LEVEL

0verall P

PROSPECT LEVEL Presenc

Adequate Timing

MARGINAL PROBABILITY

—— . d— — - — i . -

lay Level Risk

of Closure

of Reservoir Facies
Seal

Source

P P ey, g

[ 9 S

- —— -—-————-—--———-—-————--————--——_--——-—-——--————

Overall

EXPLORATION RISK:

Prospect Level Risk

B) No. of Prospects Distribution

Minimum = 50
Maximum = 200
Mean = 112.74
sS.D. = 44.16

Frequenc? No. of Prosp

- — v —— St v —— T A v w— oy

99.00 50
95 55
S0 60
80 70
75 75
60 S0
50 100

40 120

-

ects

A

e v ———




25 150
20 160
10 180
L] 190
1 198
0 200

C) No. of Pools Distributjon

D D S AR S D S A L ol S el sk ek s —

Minimum = 0
Maximum = 126
Mean = 50.13
S.D. = 27.08

Frequency No. of Pools

90.00 0
80 30
75 33
60 41
50 47
40 55
25 71
20 : 77
10 - 88

5 94
1 103

0 126




RETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
e e e e e s e ok e e e e e e e e e e e e e e e e o e ek

UAI C5429304

PLAY Kishenehn Tertiary Graben 0il Play

Assessor PJ Lee & K QOlsdn-Heise
Geologist P Hannigan & K |0Osadetz
Operator  KOH
Run date WED, MAY 12, 1993, 5:00 PM

A) Basic Information

TYPE OF RESOURCE 701l In Place
SYSTEM OF MEASUREMENT =S.I. ‘
UNIT OF MEASUREMENT cum (19)

B) Lognormal Pool Size Di ribution

Summary mu  =-_61619 MEAN = 1.2114
Statistics sig. sg= 1l.6160 S.D. = 2.4328
Upper 99.99% = .§7773E-02 60.00% = .39131
Percentiles 99.00% = .pPB80S8E-01 55.00% = ,46028
95.00% = .B6726E-01 50.00% = .54000
$0.00% = .[L0589 45.00% = ,63353
85.00% = .[l4461 40.00% = ,74518
80.00% = .]8525 35.00% = .88130
75.00% = .p2910 30.00% = 1.0517
70.00% = .p7726 25.00% = 1.2728
65.00% = .B3088 20.00% = 1.5741
C) No. of Pools Distributien
Lower Support = d
Upper Support = 126
Expectation = 50413
Standard Deviation= 27{08
D) Pool Sizes By Rank
Pool Rank | Distribution
1 MEAN = 11.767 S.D. = 10.108
99% = 2.5}24 75% = 6.1716
95% = 3.6377 50% = 9,1139
90% = 4.4144 25% = 13,939
2 MEAN = 6.5016 S.D. = 3.5738
99% = = 1.8334 75% = 4.1130
95% = 2.5313 50% = 5,7138
90% = 3.0§01 25% "= 7.9431
3 MEAN = 4.7424 S.D. "= 2,2623
929% = 1.49431 75% = 3,1732
95% = 2.0q09 50% = 4.3362

15.00%
10.00%
8.00%
6.00%
5.00%
4.00%
2.00%
1.00%
.01%

P (N>=r)=
10% =
5% =
13 =

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=
10% =
5% =

2.0165
2.7537
3.2219
3.8973
4.3701
4.9994
7.3491
10.393
61.038

.90000
21.367
28.271
50.312

90000
10.790
13.063
19.097

.90000
7.6308
8.9603




10

11

12

13

14

15

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
50%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%

i

Wuwaua HuHi I i noun Huua Wuwan [ huun I T it it 0on i

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.D.
75%
50%
25%

5.D.
75%
50%
25%

$.D.
75%
50%

25%

S.D.
75%
50%

5.8506

1.7021
2.5979
3.5377
4.7176

1.3881
2.1981
3.0001
3.9855

1.1854
1.8997
2.6066
3.4645

1.0426
1.6651
2.3028
3.0703

.93595
1.4771
2.0594
2.7591

.85283
1.3203
1.8587
2.5057

.78593
1.1877
1.6899
2.2944

.73073
1.0739
1.5452
2.1148

.68426
.97493
1.4194
1.9598

.64451
.88789
1.3090
1.8243

.61003
81071
1.2112
1.7047

.57979
74171
= 1,1239

1% =
P(N>=pr)=
l10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% -

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

12.217

+ 90000
6.0337
6.9765
9.1780

.90000
5.0422
5.7764
7.4346

+.290000
4.3550
4.9585
6.2876

-90000
3.844¢6
4.3584
5.4670

.90000
3.4472
3.8954
4.8460

.90000
3.1270
3.5249
4.3567

.90000
2.8621
3.2203
3.9593

.90000
2.6385
2.9643
3.6290

.90000
2.44867
2.7456
3.3493

.89999
2.2798
2.5561
3.1088

.89998
2.1331
2.3899
2.8994

.89995
2.0028
2.2427




16

17

18

19

20

21

22

23

24

25

26

27

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%

Uuauun U | [ I HuouwH nmumnan tnhnunu nnounow huin e un i

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

' 75%

50%
25%

§.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.0,
75%
50%
25%

S.D.
75%
50%
25%

- 8.D.

75%
50%
25%

S.D.
75%

50% -

25%

S.D.
75%
50%

nenu U ke I I | BB UM Haan L B A [ ' 1082 ' I I | WK It 8 By

= 1.5980

+55298
.67971
1.045s5
~1.5021

.52899
.62371
97478
1.4156

.50732
.57254
.91062
1.3372

48754
.52679
.85225
1.2660

-46931
.48489
. 79908
1.2008

.45231
.44700
-75060
1.1412

.43629
41290
. 70657
1.0863

.42104
.38254
.66674
1.0358

.40641
35577
.63093
.98944

;39232
.33241
. 59895
.94686

.37871
- .31217
.57056
.90779

.36556
+ 29469
«+ 54542

1% =
P (N>=r) =
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

13 =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =.

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r}=
10% =

5% =

1% =
P(N>=r)=
10% =

5% o=

1% =
P(N>=r)=
10% =

5% =

1% -
P(N>=r)=
10% =

5% =

1% =
P{(N>=r)=
10% =

5% =

2.7151

.89988
1.8861
2.1112
2.5514

.89970
1.7809
1.9930
2.4049

.89934
1.6856
1.8860
2.2728

.89864
1.5989
1.7886
2.1532

.89737
1.5200
1.6998
2.0442

.89527
1.4479
1.6186
1.9446

.89199
1.3815
1.5444
1.8531

.88720
1.3199
1.4758
1.7689

.88062
1.2627
1.4122
1.6912

.87208
1.2096
1.3528
1.6193

.86153
1.1602
1.2974
1.5519

.84912
1.1143
1.2457




28

29

30

31

32

33

34

35

16 "

37

as

39

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%

[ [ I Haua I I numway oo Bnua inunun UWeunsg W nanad nwa

.51B33
.35 71E-01
541E-01

25%

S.D.

75%
50%
25%

§.D.
75%
50%
25%

SID.

75%

50%
25%

S.D.
75%

50%
25%

S.D.

75%
50%

25%

Sc:p'i
75%

50%.
'25%

75%
50%
25%

SOD-
75%

- 50%

25%
SQD.

1.75%

50%
25%

8.D.

75%
50%
25%

‘8.D.
75% .
50% -
25%

S.D.
75%
50%

L

BB uw sy u'

.87189

.35287
.27955
.52312
.83880

.34066
.26635
.50325
.80818

.32894
25469
.48544
.77966

.31771
.24428
.46937

.75298

.30696
+ 23487
-45476
. 72787

.29668
+22629
44139
70416

.28684
.21844
.42909

68168

.27741

.21126
41772

.66034

.26836
.20472
.40716
.64002

.19881
+ 62065

.28126
.19353
L] 38’810
.60216

.24314
.18891
.37944

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

S% 22

13 =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
lo0% =

5% =

1% e
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% -

1% =
P(N>=x)=
10% =

5% =

1% =
P(N>=mr) =
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

l1.4885

-83509
1.0716
1.1975
1.4239

.81976
1.0317
1.1524
1.3732

-80346
.99430
1.1103
1.3215

.78650
.95912
1.0705
1.2731

.76913
. 92591
1.0331
1.2277

.75151
.89447
.99762
1.1850

+ 73377
-86463
+96399
1.1446

.71598
.83626
.93203
1.1062

.69817
.80925
.90159
1.0698

.68036
.78348
87258
1.0351

.66258
.75888
.84488
1.0020

.73536
.81840




40

41

42

43

44

45

46

47

48 -

49

50

51

50%

MEAN
99%
95%
90%

MEAN
99%
95%
920%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

.BSQOBE-OI

.548]0E~01
.84815E-01

25%

s.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D. .

75%
50%
25%

§.D.
79%
50%
25%

S-D'

75%

50%
25%

S'D.
75%
50%

1. 25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

SCD.
75%

‘50

25%

S.D.
75%
50%
25%

S.D.
75%
50%

8

.58448

.23527
+ 18494
37125
.56755

.22762
.18162
- 36348
.55132

.22016
.17895
.35601
.53573

.21289
-17687
-34878
52072

.20578
.17530
34173
.50623

.19883
.17414
.33480
.49222

©.19205
17324
32791
.47862

.18544
.17242
.32101
.46538

.17901
.17152
.31405
43247

.17279
.17039
.30701
.43984

.16679
.16892
.29982
.42746

.16102
.16706
.29255

1% =

P (N)-r) -
- 10% =
5% =
1% =
P(N>=r)=
108 =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
T 1% =
P(N>=r)=
10% =
S% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>mr)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =

.97032

.62715
.71284
+ 79307
.94007

.60957
.69127
-76880
.91111

.59214
.867056
+74553
.88336

. 57490
. 65067
+ 72317
.85673

.55794
.63151
. 70167
.83114

54132
.61305
.68096
.80652

.52514
.59521
.66098
.78282

.50947
.57795
.64168
.75995

.49438
.56122
.62300
.73786

47994
.54498
.60489
.71650

+.46618
.52917
.58732
.69582

.45311
.51379
.57026



52

53

54

55

56

57

58

59

60 -

61

62

63

90%

MEAN
99%
95%
920%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%

I UHuay BHuy

25% 41531 1% = .67579

S.D. = ,15550 P(N>=r)= ,44073
75% = ,16479 10% = ,49880
50% = ,28517 5% = ,55366
25% = ,40339 1% = ,65636

g.D. = .15023 P(N>=r)= ,42897
75% = ,16211 lo% = .48419
50% = ,27768 5% = ,53752
25% = ,39167 1% = .683750

S.D. . = .14521 P(N>=r)= .41779
75% = .15908 105 = .46994
50% = .27014 5% = .s52182
255 = .38018 1% = .61920

$.D. = .14042 P(N>=r)= ,40711
75% = .15576 10% = .45606
50% = ,26260 5% = ,50654
25% = ,36891 1% = .60143

S.D. = _13586 P(N>=r)= .39684
75% = ,15222 10% = .44253
50% = ,25511 5% = .49168
25% = ,35788 1% = .58417

S.D. = ,13150 P(N>=r)= .38691
75% = ,14853 10% = ,42935
50% = ,24773 5% = ,47722

= ,34709 1% = ,56742

- 25%

S.D. = ,12732 P(N>=r)= ,37723
75% = ,14473 10% = ,41653
50% = ,24048 5% = .46317
25% = ,33655 1% = ,55115

S.D. = .12331 P(N>=r)= .36774
75% = ,14090 10% = ,40405
50% = ,23337 5% = .44950
25% = ,32627 1% = .53534

S.D. = ,11945 P(N>=r)= .35839
75% ° = ,13706 10%, = ,39191
50% = ,22641 5% = .43621
25% = .31624 1% = ,51999

S.D. = ,11573 P(N>=r)= ,34913
75% = ,13325 10% = ,38010
50% = ,21960 5% = ,42330
25% = ,30648 1% = ,50508

S.D. = ,11213 P(N>=r)= ,33993
75% = ,12950 10% = .36862
50% = ,21284 5% = ,41074
25% -

.29658 1% = .45060

S.D. .10864 P(N>=r)= .33077
75% .12580 10% = .35745
50% = ,20618 5% = ,39853




64

65

66

67

68

69

70

71

-72 s

73

74

75

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
299%
95%
920%

MEAN
99%
95%
90%

MEAN
99%
95%

U T hwon H e i a wauwn "W o0 nu # HUw U | K Hny

.710337E-01

511

275E-01
451E-01
570E-01

*« s o @
N NN

.1p886

.2P871E~01
.45380E-01
.665825E-01

.19277

.20468E-01
.44319E-01
.65106E-01

-14683

.20067E~01
.43271E~-01
.63413E-01

104

668E-01
236E-01
747E-01

O b ps

.17539

.19273E-01
.41214E-01
.60L07E~01

.18880E-01

-40R04E-0O1
.58492E-01
.16449

.18189E-01

+39B06E-01
.56£00E-01

24

00E-01
18E-01
30E-01

.15
.18
.38
.55

.37240E-01
.53782E-01

.14910
.17326E-01

.15411
«17712E-01

72E-01
53E-01

20
41E-01
11E-01

25%

S.D.
75%
50%
25%

S.D.
75
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

8.D.

75%
50%
25%

S-D._

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.

75%
50%
25%

SID.
75%
50%

H LR I I ] R HHHY i uWH d n.onn LI B I I | Uk T I | I I A

.28773

.10526
.12217
19967
.27872

.10198
.11862
.19336
.26995

.98803E-01
.11514
+18722
.26142

.95716E~-01
«11173
.18125
.25310

.92717E~01
.10839
«17542
.24500

-89804E-01
10512
16973
.23710

.86975E~01
10192
.16418
.22939

. -84226E-01
.98773E-01
.15876
.22183

.81556E~01
.95689E-01
.15346
.21441

.78962E-01
«92663E-01
.14829
.20721

+.76442E~01
.89692E-01
+14325
.20035

.7399S5E-01
.86775E-01
.13832

1% = ,47652

P(N>=r)= ,32163
10% = ,34658
5% = .38666
1% = ,46284

P(N>=r)= ,31251
10% = ,33601
5% = ,37511
1% = .44953

P{(N>=r)= .,30339
10% = .32572
5% = ,36388
13 = .43660

P(N>=r)= .29428
10% = ,31571
5% = .35295
1% = .42401

P(N>=r)= ,28517
10% = ,30596
5% = .34231
1% = .41176

P(N>=r)= .27606
10% = .29647
5% = ,33195
1% = .39984
P(N>=r)= ,26695
10% = .28723
5% = .32186
1% = .38823
P(N>=r)= .25784
10% = .27822
5% = .31203
1% = .37693
P(N>=r)= .24873
10% = ,26945
5% = .30246
1% = .36592
P(N>=r)= .23963
10% = .26090
5% = .29313
1% = .35519

P(N>=r)= .23052

lo% = ,25257
5% = ,28404
1% = .34474

P(N>=r)= .,22142

10% = .24445
5% = ,27518






76

77

78

79

80

8l

82

83

84

a5

86

87

90%

MEAN
59%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
920%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
950%

MEAN
99%
95%
90%

MEAN
99%
95%

iyt [ | [ I | huwun Wu o nun nhHwaun notwt 80 nnu ko own (]

.50742E-01

.13942

.16557E-01
.34359E-01
.49250E~-01

-13476

.16173E-01
.33414E-01
.47775E-01

«.13020

.15790E-01
.32477E-01
.46318E-01

.12576

.15407E-01
.31547E-Q1
.44879E-01

.12143

.15025E~01
+.30626E-01
.43458E-01

.11720

.14644E~01
.29713E-01
.42057E-01

.11309

.14264E-01
.28810E-01
.40677E-01

.10909

.13887E-01
.27918E-01
.39321E-01

.10520

.13512E-01
.27039E-01
.37990E-01

.10142

.13141E-01
.26176E~-01
.36688E-01

.97764E~01
.12775E-01
.25329E-01
.35417E-01

.94226E-01
.12414E~01
.24503E-01

25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

s.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S‘D.
75%
50%
25%

SQD'J

75% -

50%
25%

.S.D.

75%
50%
25%

s.D.

75%
50%
25%

5.D.
75%
50%

_ .
8 LI | BRI #nne HoaH I I | i 0 aan Honhuwn I I A Haowan B 1nu hnau (]

.19285

.71618E=-01
+83911E-01
.13350
.18737

.69310E-01
.81100E-01
.12880
.18094

.67070E-01
.78341E-01
.12422
.17464

.64895E-01
.75636E-01
+ 11975
.16854

.62784E-01
.72985E-01
11539
.16261

.60736E-01
.70390E-01
.11115
.15684

.58750E-01
.67854E-01
.10702
.15123

+.56824E-0L
.65378E-01
.10301
.14578

.54957E-01
.62966E-01
.99125E-01
.14049 ‘

.53147E-01
.60621E~-01
.95356E-01
.13536

+51394E-01
.58346E-01
.91712E-01
.13040

.49697E-01
+56146E-01
.88194E-01

1% = .33456

P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
S% =
13 =
P(N>=r)=
10% =
5% =
1% -
P{N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% @ =
1% =
P(N>=r)=
10% =
5% =
1% =
P{N>=r)=
10% =
5% =
1% =
P(N>=yr)=
10% =
5% =
1% =
P(N>=x)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>my)=
10% =
5% =
1% -
P(N>=r)=
10% =
5% =

.21231
.23654
.26655
.32464

.20321
.22883
.25814
«31497

~19411
.22132
.24995
.30554

.18502
21400
.24197
.29636

«17593
-.20684
«.23419
.28742

.16686
19972
.22662
.27870

.15781
.19275
.21926
.27022

.14878
.18610
.21210
.26196

.13979
.17996
.20513
.25392

.13085
.17390
.19832
. 24611

.12198
.16790
.19152
.23852

.11329
.16208
.18472




88

89

90

21

92

93

94

95

96

97

28

99

90%

MEAN
9%%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%

95%

] i uHH oo nuHnu unnH Wnn I I T | 4 nne B 0u 0 un B nun

.34180E~-01

.90808E-01
.12061E-0OL
.23698E-01
.32981E~01

.87513E-01
.11716E-01
.22917E-01
.31822E-01

.84343E-01
.11380E-01
.22162E-01
.30705E-01

.81299E-01
11055E-01
«21435E-01
.29633E-01

.78381E-01
.10741E-01
.20737E-01
.28606E-01

.75589E-01
.10438E-01

.20069E-01 .

.27627E-01

.72924E-01
.10148E~-01
.19432E-01
.26695E-01

.70383E~-01
.98710E-02
.18826E-01
.25810E-01

.67966E-01
.96064E~02
.18251E-01
.24972E-01

.65669E-01
.93546E~-02
.17706E-01
.24180E-01

.63489E-01
.91153E-02
.17190E-01
.23432E-01

.61423E-01
.88883E-02
.16704E-01

25%

5.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S5.D.
75%
50%
25%

S.D-
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75
50%
25%

S5.D.
75%
50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75% .

50%
25%

§.D.
75%

50%

] HNHU ‘RN [ I Hud#u I Huwd Huuu I I | Hedu ‘N R bnue

.12561

.48054E-01
.54023E-01
.84805E-01
.12098

.46465E~-01

.51980E-01

.81548E-01
.11652

+44929E-01
.50020E-01
«.78424E-01
.11223

.43446E-01
.48144E-01
«75433E-01
.10811

.42014E-01
.46355E-01
.72578E-01
.10416

.40633E-01
+.44651E-01

-« 69857E~01

.10038

+39303E-01
.43033E-01
+67270E~-01
.96766E-01

.38024E-01
.41501E-01
.64814E-01
.93324E-01

.36794E~-01
.40052E-01
.62487E-01
.90047E-C1

.35612E-01
.38684E-01
.60287E-01
.86933E-01

.34480E~01
+37395E-01
.58208E-01
.83977E-01

«33394E-01
.36181E-01

.56247E-01

1% =

P (N>==r) =
10% =
5% =
1% =
P{(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=x)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>ar)=
10% =
5% =
1% =
P(N>=xr)=
10% =
5% =
13 =
P(N>=p)m
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P (N>=r)=
10% =

5% -=

.23115

10452
.15645
17843
+22399

.95991E-01
-15101
.17266
-21706

»B87640E~01

.14576
16697
.21034

.79507E-01
.14071
.16139
.20384

.71631E-01
.13584
.15601
.19756

.64056E-01 -

13117
.15083
.19149

.56827E-01
.12669
.14585
.18560

+49984E-01
.12239
.14107
.17966

.43567E-01
.11828
.13648
-17342

.37610E-01
.11436
.13209
.16760

.32138E-01
.11062
.12789
.16261

.27169E-01
.10705
.12388



100

0l

102

103

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

Wnn#4 wunu T |

.22727E-01 25%

.59466E-01 S.D.
.86733E-02 75%
.16244E-01 50%
.22064E-01 25%

.57615E-01 S.D. -

.84699E-02 75%
.15812E-01 50%
.21440E-01 25%

.55865E~-01 S.D.
.82774E~02 75%
.15404E~-01 50%
.20852E-01 25%

.54211E-01 S.D.
.80955E-02 75%
.15020E-01 50%
.20300E~01 25%

E) The mean of the potential = 60.733

.81174E-01

.32355E~01
.35040E~01
+.54400E~-01
.78521E-01

.31362E-01
.33968E-01
.52660E-01
.76010E-01

.30412E-01
+32960E-01
.51022E-01
.73636E-01

.29506E-01
«32014E~-01
.49481E~-01
.713%4E-01

1% = .15787

P(N>=r)= ,22713E-01

10% = ,10366

5% = ,12005

1% = ,15325
P(N>=r)= ,18766E-01

10% = _,10043
5% = ,11640
1% = ,14880

P(N>=r)= .15317E-01

10% = ,97368E-01
5% = ,11292
1% = ,14455
P(N>=r)= ,12345E-01
10% = ,94458E-01
5% = ,10960

1% = .14047



PETRIMES MODULE MPRO ¥

NO. OF POOLS DISTRIBUTION AND RISKS
devdekkhRARdRkdkhhhhkhhhkhhhkkdkdhhkikhkihn

UATL C5439304

PLAY MacDonald Paleozoic Structural Gas Play
Assessor PJ Lee & K Olsen-Heise

Geologist P Hannigan & K Osadetz

Operator  KOH

Run date MON, APR 19, 1993, 3:07 PM

A)

B)

Risks
"""" ’
GEOLOGICAL FACTOR MARGINAL PROBABILITY
PLAY LEVEL Adequate Timing ( 5) .50
Overall Play Level Risk = so
PROSPECT LEVEL Adequate Seal ( 4) | .25
Overall Prospect Level Risk = .25
EXPLORATION RISK: = .13_

No. of Prospects Distribution

- - -

Minimum = 10
Maximum = 100
Mean = 42.90
S.D. = - 27.06

Frequency No. of Prospects

—— — —— ——— o - ——— — - — — — ——— ——

99.00" 10
95 12
90 . 14
80 18
75 20
60 26
50 30
40 44

25 65



of Pools Distribution

— . — ———— D D — o L -

Minimum
Maximum

Fregquency

60
50
40
25
20

10

36

43
47
50

50

—— —— . ———— "

11

13

17

27




20 72

10 - 86
5 93
1 99
0 100

C) No. of Pools Distribution

T - — . t— ——— e i S A S - — =

Minimum = 0
Maximum = 42
Mean = 5.36
s.D. = 7.46

Frequency No. of Pools

49.77 0
40 4
25 8
20 1z
10 18

5 22
1 28

0 42




¥
T

PETRIMES MODULE PSRK

INDIVIDUAL POCL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
dekdekdddhhkhhkhdekdhdddkdekdhdhkihk

UAT C5439304

PLAY MacDeonald Paleozoic Structural Gas Play
Assessor PJ Lee & K Olsen-Heise

Geologist P Hannigan & K Osadetz

Cperator KOH

Run date TUE, APR 20, 1993, 6:05 AM

A) Basic Information

T . — —— v i ;S —

TYPE OF RESOURCE =Gas In Place
SYSTEM OF MEASUREMENT =S.I.
UNIT OF MEASUREMENT =M cum (19)

B) Lognormal Pool Size Distribution

Summary mu = 5.3753 MEAN = 638.43
Statistics sig. sg= 2.1675 S.D. = 1775.7
Upper 99.99% = .90485 60.00% = 148.75
Percentiles 99.00% = 7.0311 55.00% = 179.52
95.00% = 19.176 50.00% = 216.00
90.00% = 32.738 45.00% = 259.89
85.00% = 46.965 40.00% = 313.64
80.00% = 62.565 35.00% = 380.91
75.00% = 80C.019 30.00% = 467.46
70.00% = 99.807 25.00% = 583.05
65.00% = 122.49 20.00% = 745.71
C) No. of Pools Distribution
Lower Support = o
Upper Support = 42
Expectation = 5.36
Standard Deviation= 7.46
D) Pool sizes By Rank
Pool Rank Distribution
1 MEAN = 3094.2 s.D. = 4859.9
99% = 81.320 75% = 873.28
95% = 248.17 50% = 1817.7
90% = 410.95 25% ‘w 3582.3
2 MEAN = 1208.6 s.D. = 1278.5
99% = 29,651 75% = 391.88
95% = 98,248 . 50% ° = 848.85
20% = 171.89 25% = 1590.4
3 MEAN = 738.38 S.D. = 721.20
99% = 16.850 75% = 231.95
95% = 53,959 50% = 535.18

15.00%
10.00%
8.00%
6.00%
5.00%
4.00%
2.00%
1.00%
.01%

P(N>=r)=
10%
5%

1%

P(N>a=r)=
10% -
5% -
1% =

P(N>=r)=
10% =
5% =

993.41
1425.1
1709.3
2130.8
2433.90
2843.2
4442.0
6635.6
51562.

.49765
6645.2
9774.8
21043.

.48711
2620.2
3497.6
6023.6

.46369
1621.4
2096.9



10

11

127

13

14

15

20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

Huui B WU Woruna I | LTI g0 na HoHah HoBan o Hn nunan ]

96.346

531.06
12.155
37.029
65.824

417.70
9.9935
29.345
51.684

346.68
8.8829
25.499
44.615

297.01
8.3116
23.572
41.098

258.81
8.0467
22.680
39.407

227.13
7.9236
22.202
38.290

199.70
7.7908
21.608
36.789

175.57
7.5425
20.598
34.532

154.42
7.1604
19.198
31.715

136.02
6.6943
17.610
28.724

120.10
6.2045
16.022
25.845

= 106.35
= 5,7297
= 14.535

25%

S$.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

.

1016.3

500.91
162.36
391.14
749.19

381.21
128.56
315.03
596.93

304.56
111.26
269.70
487.33

250.30
102.00
238.23
424.79

209.42
95.976
212.60
367.56

LS

177.49
90.116
©189.48
©320.00

152.04

167.97
279.41

RO W N, 0w

131.47
75.360
148.16
244.41

L B ]

114.60
67.383
130.33
214.24

100.58
59.835
114.59
188.26

88.783
53.017
100.88
165.92

= 78.743
=47.002
=" 89.010

83.177

1% =
P(N>=r)=
10% o=

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=x)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =
1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

3341.3

-42855
1172.7
1490.3
2278.1

.38731

917.24 -

1150.8
1711.2

-34583
750.12
931.44
1357.4

.30794
630.03
775.90
1113.7

.27539
537.85
658.22
934.14

.24840
463.79
565.09
795.53

.22616
402.59
489.18
684.97

.20742
351.21

426.15 -

594.82

+19090
307.72
373.25
520.19

-.17562
270.71
328.50
457.71

.16097
239.09
290.39
404.89

.14661
211.94
257.75



16

17

18

19

20

21

22

23

24,

25

26

27

90%

MEAN
99%
95%
S0%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

Huunun iU B n U Ik nix nnne nnan K nknu Hiaan wuuHn hnnu I

23.214

94.470
5.2869
13.185
20.866

84.178
4.8810
11.977
18.791

75.246
4.5119
10.903
16.966

67.484
4.1784
9.9510
15.366

60.732
3.8786
9.1111
13.967

54.856
3.6104
8.3725
12.747

49.741

3.3714

7.7247
11.685

45.287
3.1591
7.1575
10.762

41.404
2.9708
6.6612
9.9592

38.017
2.8039%
6.2267
5.2605

35.057
2.6559
5.8456
8.6510

32.464
2.5244
5.5106

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S$.D.
75%
50%
25%

S.DO
75%
50%
25%

S.D.
75%
50%
25%

SOD.
75%
50%
25%

s.D.
75%
50%
25%
S5.D.
75%
50%
25%

S.D.

75%

50%
25%

S.D.
75%

-50%

25%

§.D.

75%
50%
25%

S.D.
75%
50%

146.67

70.129

-41.754

78.752
130.06

62.689
37.193
69.885
115.69

56.228
33.235
62.216
103.22

50.595
29.805
55.582
92.383

45.669
26.837
49.844
82.966

41.349
24.270
44.883
74.776

37.554
22.054
40.596
67.654

34.215
20.140
36.891
61.458

31.275
18.487
33.687
56.067

28.680
17057
30.914
51.371

- 26.389

15.817
28.509
47.275

24.361
14.738

- 26.418

1% = 359.88
P(N>=r)= .13241

10% = 188.52

5% = 229.83

1% = 321,23
P(N>=r)= ,11838

10% = 168.24

5% = 205.28

1% = 287.83
P(N>=r)= .10457

10% = 150.60

5% = 184.10

1% = 258.81
P(N>=r)= .91093E-01
10% = 135.24

5% = 165.63

1% = 233,49
P(N>=r)= ,78099E-01
10% = 121.82

5% = 149.47

1% = 211.31
P(N>=r)= .65763E-01
10% = 110.10

5% = 135,32

1% = 191.84
P(N>=r)= .54274E-01
10% = 99.837

5% = 122.91

1% = 174.71
P(N>=r)= .43812E-01
10% = 90.858

5% = 112.01

1% = 159.60
P(N>=r)= .34525E-01
10% = 82.992

5% = 102.42

1% = 146.26
P(N>=r)= .26511E-01
10% = 76.095

5% = 93.996

1% = 134.47
P(N>=r)= .19804E-01
10% = 70.041

5% = 86.569

1% = 124.02
P(N>=r)= ,14371E-01
10% = 64.719

5% = 80.017



90% = 8.1180
28 MEAN = 30.188
99% = 2.4072
95% = 5,2151
90% = 7.6501

E) The mean of the potential =

25%

$.D.
75%
50%
25%

3422.7

43.696

22.564
13.796
24.594
40.561

1%

P (N>=lr) =

10%
5%
1%

114.74

+10117E-01
60.030
74.223
106.48



5 PETRIMES MODULE MPRO

NO. OF POOLS DISTRIBUTION AND RISKS
dekdkkkdededhhhhdhhhhhkkhhhkhhhhhhlhdhhh

UAI C5449304

PLAY Fernie-Elk Valley Mesozoic Structural cas Play

Assessor PJ Lee & K OClsen-Heise
Geologist P Hannigan & K Osadetz
Operator KCH

Run date TUE, APR 20, 1993, 10:21 AM

A) Risks

GEQOLOGICAL FACTOR

PLAY LEVEL Adequate Play Conditions

MARGINAL PROBABILITY

T T S A . . —— . V. W A i v

T D S T D N D (I S i el T S T D W S D D il e S S P D T A S S il T S P W D S el v S — S s

Overall Play Level Risk

PROSPECT LEVEL Presence of Closure
Adequate Seal

Overall Prospect Level Risk

EXPLORATION RISK:

B) No. of Prospects Distribution

Minimum = 10
Maximum = 50
Mean = 22.97
S.D. = 12.36

Frequency No. of Prospects

et D Y R el Y T ———

Fe

' 99.00 10
95 11
50 11
80 12
75 13
60 14
50 15
40 22

25 33

(19) .80
= .80
f 1) .90
( 4) .30
- .27
= .22



'l ¢ e *J -
PETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
e o de 4 e s K e e e e vk e o ok e e e e e e e ok e ke ek

UAI C5449304

PLAY Fernie-Elk Valley Mesozoic Structural Gas Play
Assessor PJ Lee & K Olsen-Heise

Geclogist P Hannigan & K Osadetz

Qperator KOH

Run date TUE, APR 20, 1993, 1:30 PM

A) Basic Information

TYPE OF RESOURCE =Gas In Place
SYSTEM OF MEASUREMENT =S.I.
UNIT OF MEASUREMENT =M cum (19)

B) Lognormal Pool Size Distribution

Summary mu = 2.9600 MEAN = 40.854
Statistics sig. sg= 1.5000 S.D. = 76.230
Upper 99.,99% = .20294 60.00% = 14.150 15.00% = 68.674
Percentiles 99.00% = 1,1172 55.00% = 16.545 10.00% = 92,719
95.00% = 2.5740 50.00% = 19.298 8.00% = 107.86
90.00% = 4.0166 45.00% = 22.509 6.00% = 129.57
85.00% = 5.4229 40.00% = 26.319 5.00% = 144.68
80.00% = 6.8842 35.00% = 30.936 4.00% = 164.70
75.00% = 8.4479 30.00% = 36.681 2.00% = 238.73
70.00% = 10.153 25.00% = 44.083 1.00% = 333.35
65.00% = 12.038 20.00% = 54.097 .01% = 1835.1
C) No. of Pools Distribution
Lower Support = 0
Upper Support = 27
Expectation = 4.96
Standard Deviation=  4.32
D) Pool Sizes By Rank
Pool Rank Distribution
1 MEAN = 123.42 S.D. = 153.25 P(N>=r)= ,79216
99% = 5,5311 75% = 42.810 10% = 258.69
95% = 14.438 50% = 81.358 -5% = 363.99
20% = 22.354 25% = 149.10 1% = 712.52
2 MEAN = 52.404 S.D. = 48.624 P(N>=r)= .75588
99% = 2.4034 75% = 20.208 10% = 109.03
95% = 6.2667 50% = 39.300 5% = 141.92
90% = 10.020 25% = 69.050 1% = 232.02
3 MEAN = 33.027 s.D. = 28.876 P(N>=r)= .67669
99% = 1.5673 75% = 12,568 10% = 69.228
95% = 3.8426 50% = 25.327 5% = 87.970




10

13

12

13

14

15

90%

MEAN
99%
95%
90%

" MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

nnkn I I g nunan nin itnouon nunun nwnn nnian T A | Hanu fnnn

6.1023

24.537
1.2536
2.9436
4.6061

19.945
1.1265
2.5871
4.0065

16.861
1.0740
2.4349
3.7338

14.366
1.0286
2.2967
3.4736

12.230
.95903
2.0991
3.1286

10.442
.87525
1.8759
2.7605

8.9828
.79473
1.6699
2.4304

7.8043
.72462
1.4956
2.1555

6.8513
.66545
1.3517
1.9312

6.0765
.61580
1.2334
1.7483

5.4422
.57404
1.1355
1.5984

4.9191
.53874
1.0540

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S'Dl
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

. 75%

50%
25% .

§.D.

75%
50%

B g BETRN W W WH WU R N RE WU BR K EEN WERN EE NN WHEN RRR M

44.858

20.607
9.4471
19.187
33.777

15.915
8.1004
16.063
27.503

12.7586
7.3464
13.941
23.108

10.445
6.6036
12.054
19.546

8.7002
5.7842
10.317
16.558

7.3535
5.0044
8.8142

14.092

6.2927
4.3387
7.5755
12.092

5.4434
3.7958
6.5753
10.479

4.7548
3.3584
5.7705
9.1748

4.1908
3.0051
5.1206
8.1148

3.7252
2.7179
4.5924
7.2481

3.3379
2.4824
4.1598

1% =
b (N>=r) =
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P{(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =
‘5% =

1% =
P(N>my)=
10% =

5% =

1% -
P(N>=r)=
10% =

5% =

135.29

-56719
51.205
64.127
95.339

-45714
40.825
50.514
73.336

.36756
33.680
41.297
58.969

.30090
28.174
34.360
48.566

. 24950
23.757
28.904
40.638

.20590
20.202
24.563
34.456

.16641
17.344
21.092
29.568

.13031
15.040

18.298
25.653

.98161E-01

= 13.171

16.030
22.478

.70741E-01
11.644
14.173
19.876

.48552E~-01
10.388
12.641
17.725

.31614E-01
9.3473
11.369




90% = 1.4744
16 MEAN = 4.4844
99% = .50871
95% = .98557
90% = 1.3710
17 MEAN = 4.1203
99% = .48296
95% = ,92761
90% = 1.2839

E} The mean of the potential =

25%

S.D.
75%
50%
25%

5.D.
75%
50%
25%

202.65

HKuu ]

6.5346

3.0136

2.287¢
3.8026
5.9429

2.7402
2.1249
3.5049
5.4485

15.931

-19466E~01
8.4799
10.305
14.425

«11304E-01
7.7517
9.4093
13.150




PETRIMES MODULE MPRO

Assessor
Geologist
Operator
Run date

PLAY LEVEL

EXPLORATION RISK:

Minimum
Maximum

Frequency

95
90
80
75
60
50
40

25

C5459304
Fernie-Elk Valley Paleozeic Structural Gas Play

PJ Lee & K Olsen-Heise
P Hannigan & K Osadet:z

NO. OF POOLS DISTRIBUTION AND RISKS
e e e e e e de e e de ok e e ok e e e ok o ok ok ok o e de e e e ko e e o ok

TUE, APR 20, 1993, 11:13 AM

GEOLOGICAL FACTOR

Adequate Play Conditions

Overall Play Level Risk

PROSPECT LEVEL Presence of Closure
Adequate Seal

Overall Prospect Level Risk

No. of Prospects Distribution

T e M S S o A wl ——— A A W A

No. of Prospects

10
11
11
12
13
14
15
22

33

MARGINAL PROBABILITY

L I S S ——— . —r o——

————-———u———-—-——————---—.-——-——-————.—-—-——-



C) No.

Minimum
Maximum

Mean
§.D.

Fregquency

20

10

38

43
47
50

S0

of Pools Distribution

80
75
60
50
40
25

20

10

mmnau
w
(1]

No. of Pools

— — —————— — T ———

14
15
19
22
26

36



PLAY

<
PETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
e e e e e e o v e e e e e e e oo e ok e e e o ok e e e ok de g

C5459304

A) Basic Information

TYPE OF RESQURCE =Gas In Place
SYSTEM OF MEASUREMENT =S.I.
UNIT OF MEASUREMENT =M cum (19)

Lognormal Pool Size Distribution

D AL L - o T T A W o S g S T S S A e -

Sumnmary mu = 5.,7190 MEAN = 552.80
Statistics sig. sg= 1.1920 S.D. = 837.21
Upper 99.99% = 5,2521 60.00% = 231.00
Percentiles 99.00% = 24.026 55.00% = 265.55
95.00% = 50.560 50.00% = 304.60
90.00% = 75.175 45.00% = 349.39
85.00% = 98.242 40.00% = 401.66
80.00% = 121.53 35.00% = 463.91
75.00% = 145.85 30.00% = 539.98
70.00% = 171.82 25.00% = 636.13
65.00% = 200.00 20.00% = 763.47
No. of Pools Distribution
Lower Support = 0
Upper Support = 36
Expectation = 9.30
Standard Deviation= 6.52
Pdol Sizes By Rank
Pool Rank Distribution
1 MEAN = 1973.1 S.D. = 1831.2
99% = 235.34 75% = 909.26
95% = 426.20 50% = 1488.4
90% = 570.51 25% = 2419.7
2 MEAN = 993.65 - 8.D. = 703.82
99% = 112.82 75% = 507.68
95% = 227.10 50% = 831.23
20% = 311.90 25% = 1288.8
3 MEAN = 666.63 S.D. = 460.77
99% = 61.028 75% = 329.52
95% = 134,33 50% = 564.99

Fernie~Elk Valley Paleozoic Structural Gas Play
Assessor PJ Lee & K Olsen-Heise
Geologist P Hannigan & K Osadet:z
Operator KOoH

Run date TUE, APR 20, 1993, 1:33 PM

15.00%
10.00%

8.00%
6.00%

4.00%
2.00%
1.00%

.01%

P(N>=r)=

P(N>=x)=

P{N>=r)=

944.41
1234.2
1412.4
1663.2
1835.1
2059.8
2867.7
3861.8
17666.

.89972
3811.7
5073.8
8970.3

.89696
1857.7
2302.2
3455.2

.88460
1265.9
1537.0



10

11

12 ¢

13

14

15

90%

MEAN
99%

. 95%

90%

MEAN
99%
95%
S0%

MEAN
99%
95%
920%

MEAN
59%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
299%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%

95%
90%

MEAN
99%
95%

192.41

498.74
39.341
87.250
128.46

402.34
29.704
64.098
94.888

345,92
25.190
53.081
78.412

312.27
23.329
48.677
71.986

289.11
23.121
48.391
71.964

267.96
23.817
50.195
74.735

245.50
24.393
51.280
75.519

222.49
24.048
49.906
72.420

200.70
22.918
46.820
67.158

181.05
21.515
43.283
61.522

163.63
20.118
39.885
56.238

148.22
18.804
36.763

25%

sS.D.
75%
50%
25%

S.D.
75%
50%
25%

S'D.
75%

50%

25%

S.D.
75%
50%
25%

S.D.
75%

-50%

25%

S.D.
75%
50%
25%

S.D.

75%

. 50%

25%

S.D.
75%
50%
25%

S5.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%

LI HBHW Huauu B HHd W uuu 1 I RN 0K Honw [ I U I O [ I I |

892.56

352.62

231.25

419.55
686.13

289.42
176.39
336.80

565.26

246.53
148.63

-293.86

491.36

213.66
138.87
274.45
442.16

185.89
139.77
262,37
403.11

161.91
141.29
247.24
J66.83

14%1.99
136.51
227.69
331.61

125.83
126.67
206.41
298.42

112.50
115.26
185.89
268.32

101.19
104.27
167.28

241.60

91.417
94.329
150.75
218.04

82.865
85.477
136.15

1% = 2185.4
P(N>=r)= -.85035
10% = 971.75

5% = 1169.2

1% = 1618.6
P(N>=r)= ,78465
10% = 797.581

5% = 952.81

1% = 1295.4
P(N>=r)= ,69154
10% = 684.26

5% = 811.15

1% = 1086.1
P(N>=r)= .58945
10% = 603.87

5% = 709,92

1% = 937.65
P(N>=r)= .49897
10% w 540.37

5% = 630.64

1% = 823.65
P(N>=r)= .43025
10% = 485.36

5% = 563.54

1% = 730.15
P(N>=r)= ,38130
10% = 435.77

5% = 504.54

1% = 650.58
P(N>=r)= .34462
10% = 391.24

5% = 452.49

1% = 582.09
P(N>=r)= .31356
10% = 351.83

5% = 406.90

1% = 523.05
P(N>=r)= .28444
10% = 317.24
5% = 367.10

1% = 471.99
P(N>=r)= ,25587
10% = 286.87

5% = 332.26

1% = 427.59
P(N>=r)= .22751
10% = 260.10

5% = 301.61



16

17

18

19

20

21

22

23

24

25

26

E) The mean of the potential =

90%

~ MEAN

99%
95%
90%

MEAN
99%

95%

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%
MEAN
99%

95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

ko o4 n nan anua B uda G | B0 [ T Huion

51.448

134.59
17.584
33.923
47.138

122.50
16.457
31.350
43.272

111.78
15.423
29.032
39.822

102.31
14.484
26.960
36.761

93.940
13.637
25.120
34.062

86.575
12.880
23.495
31.694

80.103
12.206
22.068
29.624

74.423
11.608
20.816
27.818

69.440
11.078
19.718
26.243

65.066
10.609
18.754
24.865

61.220
10.193
17.906
23.658

25%

S.DI
75%

50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.D..

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5141.9

197.23

75.333
77.617
123.23

178.82 -

68.667
70.648
111.81
162.50

62.746
64.489
101.73
148.04

57.476

59.071
92.845
135.25

52.780
54.325
85.063
123.95

48.595
50.185
78.254
114.00

44.866
46.583
72.316
105.25

41.545
43.455
67.145
97.573

38.590
40.737
62.643
90.843

35.961
38.371
58.719
84.940

33.619
36.307
55.293
79.758

P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P (N>=r)=
10% =
5% =
1% =
P(N>=r)=
los =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P{N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% a=
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)m
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =
5% =
1% =

388.69

.19942
236.42
274.52
354.40

+17180
215.40
250.48
324.03

.14498
196.73
229,10
297.04

.11939
180.14
210.08
272.99

.95559E-01
165.41
193.1ls6
251.56

+74022E-01
152.386 '
178.11
232.43

.55258E-01
140.80
164.75
215.37

.39587E~01
130.59
152.90
200.14

.27108E-01
121.56
142.38
186.56

.17676E~01
113.59
133.06
174.43

106.55
124.78
163.59



PETRIMES MODULE MPRO

NO. OF POOLS DISTRIBUTION AND RISKS
% o e de e de de e ok ke e e e e e dede e ke e e e ek e e de e

UAI C5469304

PLAY Rocky Mountain Trench Cenozoic Graben Gas Play
Assessor PJ Lee & K Olsen-Heise

Geologist P Hannigan & K Osadetz

Operator KoH

Run date MON, APR 19, 1993, 3:37 PM

A) Risks

GEOLOGICAL FACTCR MARGINAL PROBABILITY
PLAY LEVEL Overall Play Level Risk .= 1.00
PROSPECT LEVEL Presence of Closure ( 1) .90

Adequate Seal ( 4) .70

Adequate Source ( 8) .60

Overall Prospect Level Risk = .38
EXPLORATION RISK: = .38

B) No. of Prospects Distribution

Minimum = 200 .
Maximum = 800
Mean = 449.49%

= 176.64

s.DI

Frequency No. of Prospects

- —— — i i S —— —— g — -—— -

K

99,00" 200

95 | 217
90 237
80 278
75 298
60 360
50 400
40 480

25 600

A —— —— — — T T A ——



20 640

10 720
5 760
1 792
0 800

C) No. of Pools Distribution

T D . . TP T T ikt — — S . S T w—

Minimum = 25
Maximum = 354
Mean = 169.91
S5.D. = 67.56

Frequency No. of Pools

100.00 25
99 71
95 81
90 89
80 105
75 113
60 136
50 154
40 181
25 227
20 242
10 272

5 288
1 308

0 354



. T

PETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
e e e e e e e K e e e e e e e K e e e A ke e e K ke

UAT

PLAY
Assessor
Geologist

C5469304

Operator KOH
Run date MON, APR 19,

A)

B)

C)

D)

Basic Information

TYPE OF RESOQURCE
UNIT OF MEASUREMENT

1993,

5:18 PM

=Gas In Place

SYSTEM OF MEASUREMENT =S.I.
=M cum (19)

Lognormal Pool Size Distribution

 —— — i i} — — —————

Summary ma = ,55142 MEAN = 4.9972
Statistics sig. sg= 2.1149 S.D. = 13.491
Upper 99.99% = .77733E-02 60.00% = 1.2008
Percentiles 99.00% = .58911E-~0l1 55.00% = 1.4458
95.00% = .15871 50.00% = 1.7357
90.00% = .26920 45.00% = 2.,0837
85.00% = .38449 40.00% = 2.,5089
80.00% = ,51041 35.00% = 3.0398
75.00% = ,65085 30.00% = 3,.7212
70.00% = ,80961 25.00% = 4.6289
65.00% = .99110 20.00% = 5,9025
No. of Pools Distribution
Lower Support = 25
Upper Support = 354
Expectation. = 169.91
Standard Deviation= 67.56
Pool Sites By Rank
Pool Rank Distribution
1 MEAN = 104.29 S.D. = 96.371
99% = 23.078 75% = 53.756
95% = 32.221 50% = 79.170
90% = 318.836 25% = 121.85
2 MEAN = 57.062 S.D. = 31.345
99% = 17.349 75% = 36.400
95% = 23.322 50% = 49.965
- 90% = 27.485 25% = 69.130
3 MEAN = 42.128 S.D. = 19,397
99% = 14.253 75% = 28.594
95% = 18.816 50% = 38.365

Rocky Mountain Trench Cenozoic Graben Gas Play
PJ Lee & K Olsen-Heise
P Hannigan & K Osadetz

1
1l

5.00%
0.00%
8.00%

. 6.00%

P(N
10%
5%

1%

5.00%
4.00%
2.00%
1.00%

.01%

>=p)=

P(N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%

7.8356
11.191
13.394
16.651
18.982
22.140
34.403
51.140
387.57

Buwgnneuwy -

1.0000
189.54
254.15
468.51

1.0000
94.024
114.20
168.87

71.0000

66.527
78.083



10

11

12

13

14

15

90%

MEAN
99%
95%
90%

MEAN
99%
95%
50%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
30%

MEAN

99%

95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%

U] B o nuun 0hunu Wanun nhnuwHn nnw unuwu wuin B oo BoWonu

21.953

34.206
12.185
15.925
18.472

29.119
10.689
13.858
16.016

25.505
9.5221
12.283
14.162

22.772
8.5816
11.032
12.699

20.614
7.8011
10.007
11.508

18.857
7.1402
9.1481

10.515 -

17.391
6.5720
8.4139
9.6710

16.146
6.0745
7.7771
8.9423

15.07L
5.6366
7.2191
8.3042

14.132
5.2478
6.7255
7.7413

13.304
4.9013
6.2868
7.2407

12.566
4.5906
5.8933

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

. 25%

S.D.
75%
50%
25%

s.D.

- 75%

50%

- 25%

S.D.
75%
50%

Weud ERH Ho#h AW I B HHua 'NEN Hwwai [ T | H oWt i unu ]

51.222

14.434
23.856
31.710
41.651

11.694
20.583
27.260
35.518

9.9418
18.149
24.020
31.180

8.7167
16.250
21.528
27.911

7.8065
14.716
19.536
25.339

7.1001
13.446
17.899

.23.250

6.5337
12.373
16.523
21.511

6.0678
11.452
15.346
20.037

5.6765
10.652
14.322
18.766

5.3424
9.9488
13.423
17.657

5.0531
9.3260
12.6829
16.678

4.7996
8.7693
11.920

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r) =
10 =

5% =

1% =
P{N>=r)=
10% =

5% =

1% =
P(N>=r)m=m
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =
‘5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

106.80

1.0000
52.85¢6
60.953
80.07e6

1.0000
44.456
50.713
64.978

1.0000
38.676
43.792
55.149

1.0000 .
34.406
38.745
48.173

1.0000
31.096
34.869
42.925

1.0000
28.437
31.781
38.811

1.0000

= 26.245

29.250
35.484

1.0000
24.399 -
27.129
32.729

1.0000
22.817
25.321
30.402

1.0000
21.445
23.757
28.407

1.0000
20.239
22.389
26.673

1.0000
19.169
21.178



16

17

18

19

20

21

22

23

24

25

26

27

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN

99%
S5%
90%

MEAN

99%
95%
90%

MEAN
99%
95%

WumnH i

i i wuon U I | I

1T | U [ | nnat

6.7932

11.904
4.3127
5.5400
6.3911

11.306
4.0616
5.2202
6.0275

10.762
3.8323
4.9298
5.6975

10.266
3.6211
4.6640
5.3960

9.8101
3.4256
4.4191
5.1185

9.3902
3.2440
4.1915
4.8619

9.0017

3.0749
3.9797
4.6235

8.6411
2.9172
3.7820
4.4006

8.3054
2.7696
3.5974
4.1922

7.9919
2.6314
3.4246
3.9973

7.6983
2.5015
3.2627
3.8146

7.4229
2.3793
3.1106

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

i U O O B | Huwaniu U I Ko Buuun Wi HE W HuKunt [ I | nnnu

15.807

4.5753
8.2692

11.285

15.023

4.3751
7.8178
10.712
14.317

4.1950
7.4088
l10.192
13.679

4.0319
7.0355
9.7176
13.097

3.8833
6.6932
9.2824
12.564

3.7473
6.3777
8.8814
12.072

3.6221
6.0846
8.5098
11.615

3.5065
5.8112
8.1634
11.189

3.3992
5.5559
7.8394
10.790

3.2994
5.3169
7.5352
10.416

3.2062
5.0928
7.2493
10.065

3.1189
4.8824
6.9807

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% -

5% =

1% =
P(N>=r)=
10% =

5% =

13 =
P(N>=ar)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P{N>=ur)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

i3 =
P(N>=rx)=
10% -

- 5% -

1% =
P(N>=r)=
10% =

5% =

25.150

1.0000
18.213
20.099
23.800

1.0000
17.352
19.129
22.593

1.0000
16.570
18.25]
21.507

1.0000
15.860
17.452
20.523

1.0000
15.215
16.722
19.627

1.0000
14.626
16.053
18.806

1.0000
14.081
15.441
18.052

1.0000
13.572
14.879
17.357

1.0000
13.094
14.352
16.712

1.0000
12.646
13.857
16.113

1.0000
12.224
13.389
15.552

1.0000
11.827
12.949



28

29

30

31

32

33

34

35

36

37

38

39

S0%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

0w

huwn

I BB N 400 # i K I I mnwi wnan

3.6431

7.1638
2.2640
2.9675
3.4819

6.9196
2.1552
2.8326

3.3300 .

6.6890
2.0522
2.7051
3.1866

6.4709
1.9547
2.5846
3.0511

6.2641
1.8621
2.4704
2.9227

6.0679
1.7742
2.3620
2.8010

5.8814
1.6905
2.2591
2.6854

5.7039
1.6109
2.1612
2.5754

5.5346
1.5349
2.0679
2.4708

5.3731
1.4624

1.9790 -

2.3710

5.2189
1.3932

1.8942

2.2758

5.0713
1.3269
1.8131

25%

S.D.

75%

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75% .

50%
25%

§.D.
75%
50%

HH B Hwwi Huui [ I huwuu o Hand i Hna hahna LTI Huwn

9.7339

3.0370
4.6848
6.7277
9.4225

2.9598
4.4989
6.4896
9.1287

2.8871
4.3235
6.2649
8.8513

2.8182
4.1580
6.0527
8.5887

2.7530
4.0013
5.8517
8.3399

2.6912
3.8527
5.6611
8.1037

2.6323
3.7117

5.4800

7.8792

2.5763
3.5776
5.3077
7.6653

2.5228
3.4499
5.1435
7.4613

2.4718
3.3282
4.9868
7.2664

2.4230
3.2121
4.8372
7.0800

2.3762
3.1011
4.6940

1%

il

P (N>=r)
10%

5%

1%

i

P(N>=r)=
10%
5%
1%

P(N>=r)
10%

5%

1%

P(N>o=r)=
10%
5%
1%

P (N>=r)=
10% =
5% =

13 =

P(N>=r)=
10% =
5%
1%

P(N>=r)
10%

Lt
L

P (N>=r)

P
o
oe

U IS

Ll
N

10% =
5% =

1% =

P(N>=r)=
108 =
5% =

15.018

1.0000
11.453
12.535
14.509

1.0000
11.102
12.147
14.032

1.0000
10.770
11.780
13.588

1.0000
10.457
11.435
13.173

1.0000
10.1l61
11.108
12.785

1.0000
9.8797
10.800
12.420

1.0000
9.6127
10.507
12.076

1.0000
9.3586
10.228
11.750

1.0000
9.1163
9.9629
11.440

1.0000
8.8851
9.7098
11.146

1.0000
8.6641
9.4680

'10.865

1.0000
8.4525
9.2367



40

41

42

43

44

- 45

46

47

48

49

50

51

90%

MEAN
99%
95%
920%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

Hinun

b 0onu

il B U oN B uni naw I T | [

2.1849

4.9300
1.2635
1.7356
2.0980

4.7945
1.2027
1.6614
2.0148

4.6646
1.1444
1.5903
1.9351

4.5398
1.0884
1.5221
1.8587

4.4199
1.0347
1.4567
1.7854

4.3046
.98298
1.3939
1.7150

4.1935
.93323
1.3335
1.6474

4.0865
.88531
1.2754
1.5823

3.9834
.83914
1.2194
1.5197

3.8839
.79480
1.1656
1.4594

3.7879
.75235
1.1137
1.4013

3.6951
71142
1.0636

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%

_ﬂ Hnid o nnuek I I | kg aun B dHua hana tnue #Hu it o nH ouohw ]

6.9015

2.3314

2.9950
4.5570
6.7304

2.2884
2.8934
4.4256

6.5662

2.2470
2.7961
4.2996
6.4084

2.2073
2.7028
4.1787
6.2568

2.1690
2.6132
4.0625
6.1108

2.1321
2.5271
3.9507
5.8703

2.0965
2.4444
3.8431
5.8348

2.0622
2.3648
3.7395
5.7041

2.0290
2.2881
3.6396
5.5780

1.9970
2.2143
3.5433
5.4562

1.9659
2.1431
3.4503
5.3385

1.9359
2.0744

= 3.3606

1% = 10.596
P(N>=r)= 1.0000
10% = 8.2499

5% = 9,0153

1% = 10.340
P(N>=r)= 1.0000
10% = 8.0556

5% = 8,8030

1% = 10.094
P(N>=r)= '1.0000
10% = 7.8690

5% = 8.5993

1% = 9.8581
P(N>=r)=1.00000
10% = 7.6897

5% = 8.4037

1% = 9.6319

P(N>=r)=1.00000
10% = 7.5173
5% = §.2156
1% = 9.4146

P (N>=r)=1.00000
10% = 7.3513
5% = 8.0347
1% = 9,2057

P(N>=r)=1.00000
10% = 7.1914
5% = 7.8604
1% = 9.0048

P (N>=r)=1.00000
10% = 7.0373
5% = 7.6925
1% = §.8112

P(N>=r)=1.00000
10% = 6.8885
5% = 7.5305
13 = 8.6247

P (N>=x)=1,00000
10% = 6.7449
5% = 7.3742
1% = 8.4448

P (N>=x)=1.00000
10% = 6.6062
5% = 7.2232
1% = 8.2712

P (N>=r)=1.00000
108 = 6.4720
5% = 7.0773



52

53

54

55

56

57

58

59

60 .~

61

62

63

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

- 90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%

[ | I A g it unuHn [T 1 I inha

i s hnnh wwu nmwn

1.3453

3.6054
.67098
1.0153
1.2913

3.5187
.63112
.96864
1.2391

3.4347
.59328
+.92357
1.1887

3.3535
.55695
.88002
1.1400

3.2748
.52184
.83791
1.0930

3.1985
.48787
.79717
1.0475

1.1246

.45503
75772
1.0035

3.0529
.42331
.71950
+.96097

2.9834
«39273
.68269
.91986

2.9160
.36334
.64781
.88016

2.8507
.33521
.61434
.84184

2.7873

+30841
.58128

25%

S.D.
75%
50%

 25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25% |
S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.D.
75%
50%
25%

SQD.
75%
50%
25%

S.D.

75%
50%

5.2246

1.5068
2.0081
3.2738
5.1144

1.8786
1.9441
3.1899
5.0077

l1.8512
1.8823
3.1088
4.9043

1.8247
1.8225
3.0303
4.8041

1.7989

1.764¢6

2.9542
4.7069

1.7738
1.7087
2.8806
4.6126

1.7494
1.6545
2.8092
4.5211

1.7257
1.6021
2.7401
4.4322

1.7026
1.5514
2.6730
4.3459

1.6800
1.5023
2.6081
4,2621

1.6580
1.4549
2.5451
4.1806
-'.'t._.
1.6365
1.4090
2.4841

1% = 8§.1035

P{N>=r)=1,00000
10% = = 66,3423
5% = 6.9362
1% = 7.9414

P(N>=xr)= ,99999
10% = 6.2167

5% = 6.7997
1% = 7.7847
P(N>=r)= .99999
10% = 6.0950
5% = 6.6675
1% = 7.6330
P(N>=r)= ,99998
10% = 5,9771
5% = 6.5394
1% = 7.4862

P(N>=r)= .99996
10% = 5.8628

= 6.4152
1% = 7.3439

P(N>=r)= .99993

10% = 5,7519
5% = 6.2948
1% = 7.2060

P(N>=r)= .99990

10% = 5.6443
5% = 6.1780
1% = 7.0723

P(N>=r)= .99984

10% = 5.5398
5% = 6.0646

1% = 6.9426

P(N>=r)= .99975
10% = 5.4383
5% = 5.9545
1% = 6.8166

P(N>=r)= .99963
10% = 5.3397

5% = 5.8475
1% = 6.6944

P(N>=r)= .99946
10% = 5,2438
5% = 5.7435
1% = 6.5756

P(N>=r)= .99921
10% = 5.1507
5% = 5.6424




64

65

66

67

68

69

70

71

72

73

74

75

90%

"MEAN

99%
95%
90%

MEAN
99%
95%
S0%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
29%
95%
20%

MEAN
29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
20%

MEAN
99%
95%

iy B noni U I hwin wuwi Wnnu nKan wnmH HoHoEo T I | nun I

80491

2.7260
.28306
.54913
.76938

2.6666
.25926
.51868
.73528

2.6091
.23711
" .48979
.702863

2.55386
.21672
.46238
.67142

2.5000
.19812
.43650
.64154

2.4483
.18135
41221
.61339

2.3986
.16638
.38956
.58726

2.3508
.15314
.36859
.56342

2.3049
.14154
.34931
.54093

2.2609
.13143
.33171
.51969

2.2188
.12270
+31577
.49992

2.1784
.11517
+30143

25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

*
U

winun ooHow b win Koo 4 i

inu

4.1015

1.6154

~1.3648

2.4251
4.0246

1.5947
1.3221
2.3680

3.9500

1.5744
1.2810
2.3129
31.8774

1.5544
1.2416
2.2597
3.8071

1.5347
1.2039
2.2084
3.7388

1.5152
1.1678
2.1591
3.6726

1.4959
1.1334
2.1118
1.6085

1.4769
1.1008
2.0665
3.5463

1.4580
1.0699
2.0232
3.4862

1.4392
1.0408
1.9819
3.4281

1.4206
1.0134
1.9426
3.3719

1.4021
.98762
1.9052

1% = 6.4601
P(N>=r)= ,99888
10% = 5.0600

5% = 5.5441

1% = 6.3478
P(N>=r)= .99843
10% = 4.9719

5% = 5.4485

1% = 6.2387
P(N>=r)=.,99784
10% = 4.8862

5% = 5.3555

1% = 6.1325
P(N>=r)= ,99708
10% = 4.8028

5% = 5.2650

1% = 6.0292
P(N>=r)= .99611
10% = 4.7217

5% = 5,1769

1% = 5.9286
P(N>=r)= ,99489
10% = 4,6428

5% = 5.0912

1% = 5,8307
P(N>=r)= .99341
10% = 4.5660

5% = 5.0077

1% = 5.7354
P(N>=r)= .99161
10% = 4.4913

5% = 4.9265

1% = 5.6425
P(N>=r)= .98948
10% = 4.4187
‘5% = 4.8474

1% = §5.5521
P(N>=r)= ,98698
10% = 4.3481

5% = 4.7704

1% = 5.4640
P(N>=r)= .98411
10% = 4.2793

5% = 4.6954

1% = 5.3781
P(N>=r)= .98086
10% = 4.2125

5% = 4.6223



v
+

76

77

78

79

80

81

82

83

84

85

86

87

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
2993
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%

B W0 Wann nuwn I | nan . 0nou nniu wnuun I

.48198

2.1398
.10872
.28862
.46573

2.1029
.10321
«.27723
.45107

2.0676
.98510E-01
.26717
+43783

2.0337
.94510E-01
.25831
-42590

2.0012
.91107E-01
.25052
.41515

1.9700
.88213E-01
.24368
.40545

1.9400
.85748E-01
.23766
.39665

1.9110
.83641E-01
.23234
.38864

1.8831
.81831E-01
.22761
.38129

1.8560
+.80265E-01
.22337
.37449

1.8297
.78896E-01
.21952
.36815

1.8042
«77684E~01
.21599

25%

$.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

.

3.3175

1.3837
.96348
1.8697
3.2650

1.3655
.94088
1.8360
3.2142

1.3474
91971
1.8041
3.1650

1.3294
.89988
1.7739
3.1174

1.3117
.88127
1.7452
3.0713

1.2941
.86375
1.7180
3.0266

1.2767
.84722
1.6921
2.9832

1.2596
.83155
1.6675
2.9410

1.2427
.81663
1.6440
2.8999

1.2260
.80238
1.6215
2.8599

1.2096
.78871
1.6000
2.8209

1.1935
. 77554
1.5793

- 10%

1%

P (N>=r) =
10%
5%
1%

P({N>=r)
10%
5%
1%

il

P (N>=r)
10%

5%

1%

P(N>=x) =
10%
5%
1%

P (N>=r)
10%
5%
1%

nwaun

P(N>=r)=

5% =
1% =

P (N>=r)=

5%
1%

P(N>=r)=
10%
5%
1%

P (N>=r)
10%

5%

1%

e wa

P (N>=r)=
10% =
1¥ =

P(N>=r)=
10% =
5% =
1% =

P(N>=r)}=
10% =
5% =

5.2944

97722
4.1474
4.5511
5.2128

97320
4.0841
4.4818
5.1332

.96882
4.0224
4.4141
5.0555

.96411
3.9623
4.3482
4.9797

.95909
3.9037
4.2838
4.9057

+95379

-3.8466

4.2209
4.8334

.94825
3.7908
4.1596
4.7627

+ 94250
3.7364
4.0996
4.6936

.93658
3.6832
4.0409
4.6261

.93052
3.6312
3.9836
4.5600

.92435
3.5803
3.9275
4.4954

.91810
3.5305
3.8725



83

89

20

91

92

23

94

85

96 °

97

98

99

S0%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
$5%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
S0%

MEAN

99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%

Hnaon

I T

W ane wnnn 404 tunn i oun 0w Hnua nnne

.36219

1.7793
.76597E-01
.21272
.35654

1.7551
.75607E-01
20964
.35113

1.7315
. 74691E-01
.20673
.34593

1.7085
.73832E-01
.20394
.34091

1.6860
«.73017E-01
.20125
.33603

1.6640
.72236E-01
.19864
.33128

1.6424
+71480E-01
.19611
.32664

1.6214

.70745E-01

.19363
32211

1.6008
.70026E-01
.19121
31767

1.5806
.69322E-01
.18883
.31332

1.5608
.68630E~-01
.18650
.30908

1.5415
.67950E-01
.18421

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

8.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.I‘.

75%
50%
25%

$.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%

B 2 N ] uwi oHnn U [ I | Honouid (I WLwH H oAU tdud I na

2.7827

1.1776
.76281

1.5595

2.7455

1.1620
.75048
1.5403
2.7090

1.1467
.73850
1.5219
2.6734

1.1317
.72683
1.5040
2.6384

1.1169
« 71547
1.4868
2.6042

l1.1023
.70438
1.4701
2.5707

1.0881
.69355
1.4540
2.5378

1.0740
.68297
1.4383
2.5055

1.0602
.67263
1.4231
2.4739

1.0467
.66253
1.4083
2.4429

1.0334
65266
1.3939%
2.4124

1.0203
.64301
1.3800

1% = 4.4320
P(N>=r)= ,91177
10% = 3.4818

5% = 3.8187

1% = 4.3700
P(N>=r)= .90540
10% = 3.4340

5% = 3.7660

13 = 4.3093
P(N>=r)= .89899
10% = 3.3872

5% = 3.7143

1% = 4.2498
P(N>=r)= .89256
10% = 3.3414

5% = 3.6637

1% = 4.1915
P(N>=r)= .88611
10% = 3.2964

5% = 3.6140

1% = 4.1343
P(N>=r)= ,87964
10% = 3.2523

5% = 3.5653
1% = 4.0782

P(N>=r)= .87318

108 = 3.2090
5% = 3.5176
1% = 4.0232

P(N>=r)= .86670
10% = 3.1666
5% = 3.4707
1% = 3.9693

P(N>=r)= .86022
10% = 3.1249
5% 3.4247
1% 3.9163

P(N>=r)= ,85374
10% = 3.0841
5% = 3.3795
1% = 3.8644

P(N>=r)= .84726
10% = 3,0439
5% = 3.3352
1% = 3.8134

P(N>=r)= .84078
108 = 3.0045
5% = 3.2917



N

100

101

102

103

104

105

106

1907

109

110

111

108"

90%

MEAN
99%
95%
30%

MEAN
99%
95%
90%

MEAN
99%
95% -
90%

MEAN
99%

95%

90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

il

neann I O | 1l 0o uni haun nhwau [ | nuane mned ([ ([ I

.30487

1.5226
.67280E-01
.18196
.30076

1.5040
.66620E-01
17975
.29673

1.4859
.65969E-01
.17758
.29277

1.4681
.65327E~-0C1
.17544
.28888

1.4507
.64694E~-01
.17334
.28506

1.4336
. .64070E~01
.17127
.28131

1.4169.
.63453E-01
.16924
.27762

1.4005
.62845E-01
.16723
.27400

1.3844
.62244E-01
.16526
.27043

1.3687
.61651E-01
.16332
.26693

1.3533
.61065E~01
.16140
.26349

1.3382
.60487E-01
.15952

25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

s.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

‘8.D.

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%

50% -

25%

S.D.
75%
50%

2.3825

1.0074
.63359
1.3664
2.3531

.99471

.62438
1.3531
2.3243

.98224
.61540
1.3402
2.2960

.96997
.60663

.1.3276

2.2682

.95789
.59808
1.3154
2.2409

.94599
.58975
1.3034
2.2141

.93427
.58163
1.2916
2.1877

.92272
.57374
1.2801
2.1618

.91134
.56606
1.2689
2.1363

.90013
.55862
1.2579

'2.1112

. 88907
.55140
1.2471
2.0866

.87816
.54442
1.2366

1% = 3.7634

P(N>=r)= .83430
10% = 2.9658
5% = 3.2490
1% = 3.7142

P(N>=r)= .82782
10% = 2,9278
5% = 3.2070
1% = 3.6660
P(N>=r)= .82134
10% = 2.8904
5% = 3.1657
1% = 3.6186
P(N>=r)= .81486
10% = 2.8537

5% = 3,1252
1% = 3.5720

P(N>=r)= ,.80838
10% = 2.8177
5% = 3.,0854
1% = 3.5263
P(N>=r)= ,.80189
10% = 2.7822
5% = 3.0463
1% = 3.4813
P(N>=r)= ,79541
10% = 2.7474
5% = 3.0078
1% = 3.4371
P(N>=r)= ,78893
10% = 2.7131
5% = 2,9700
1% = 3.3937
P(N>=r)= .78245

10% = 2,.6795
5% = 2,9329
1% = 3.3510

P(N>=r)= .77597
10% = 2,6463
5% = 2,.8963
1% = 3.3091

P(N>=r)= .76949
10% = 2.6138
5% = 2.8604
1% = 3.2678

P(N>=r)= .76301
108 = 2.5817
5% = 2.8250




112

113

114

115

116

117

118

119

120

121

122

123

90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95% -
20%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%

4

inan I | HuiwHw I T e g o

iwnn

.26011

1.3234
.59915E-01
.15766
.25679

1.3089
.59351E-01
.15583
.25352

1.2947
.58793E-01
.15403
.25032

1.2808
.58242E-01
.15226
.24717

1.2671
.57697E~01
.15051
.24408

1.2538
.57158E-01
.14880
.24106

1.2407
.56627E-01
«14710
.23809

1.2278
.56101E-01
.14544
.23519

1.2153
.55582E-01
.14381
.23236

1.2030
.55070E-01
.14220
.22960

1.1909

.54565E-01
~.14063

22692

1.1791
.54068E-01
.13908

BB BHUH (I H#uan Bt nmiu kN HH HH NN Bk @ B NG H naonu

1.9921

.83596
.51896
1.1962
1.9694

.82574
.51325
1.1866
1.9471

.81564
.50782
1.1771
1.9252

.80566
.50268
1.1678
1.9036

. 79580
.49785
1.1587
1.8823

.78604
.49332
1.1497
1.8614

.77639
.48913
1.1408
1.8407

.76683
.48527
1.1321
1.8204

.75738
.48177

= 1.1235

13 =

P (N>=r)=
10%
5%
1%

nhwa

P(N>=r)=
10%
5%
1%

P(N>=r)=

10%
5% =
1%

P(N>=r)=
10%
5%
1%

P (N>=r)
10%

5%

1%

P{N>=r)
10%

5%

1%

P({N>=my)=
10% =
5% =
1% =

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=
10%
5% =
1%

P(N>=r}=
10% =

P(N>=r)=
10% =
5% =

3.2272

. 75652
2.5502
2.7902
3.1873

.75004
2.5192
2.7560
3.1481

74356
2.4887
2.7224
3.1094

.73708
2.4587
2.6892
3.0714

.73060
2.4292
2.6566
3.0340

.72412
2.4001
2.6245
2.9972

+71764
2.3715
2.5929
2.9610

.71116
2.3433
2.5618
2.9253

.70468
2.3155
2.5312
2.8902

.69820
2.2882
2.5010
2.8556

.69172
2.2613
2.4713
2.8216

.68524
2.2348
2.4421




o

124

125

126

127

128

129

130

131

132

133

134

135

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
59%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

ook nwuwn.  waw Wuna ibnnon i nna huntd nuan a1 n oy I

.22432

1.1675
.53578E-01
.13758
.22180

1.1562
.53097E-01
.13611
.21937

1.1451
.52626E-01
.13468
.21705

1.1342
.52164E-01
.13330
.21483

1.1236
.51715E-01
.13197
21272

l1.1132
.51278E-01
.13069
.21074

1.1030
.50855E-01
.12947
.20890

1.0930
.50448E-01
.12831
.20720

1.0832
.50059E-01
.12723
.20566

1.0736
.49691E-01
.12622
.20429

1.0642
.49344E~01
.12530
.20310

1.0549

.49022E-01

«12447

25%

5.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

5.D.

75%

50%
25% .

. 85.D.

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

8.D.
75%
50%
25%

S.D.
75%
50%

Hwwu HuHA [ hne# WE W HawH [ A | ot RH 080N o804 ]

7R

1.8004

-74801

47863

1.1151
1.7807

.73873
.47587
1.1068

1.7613

.72953
.47350
1.0986
1.7422

.72041
-47152
1.0905
1.7234

.71137
.46994
1.0826
1.7048

.70239
.46876
1.0747
1.6865

.69348
.48796
1.0670
1.6685

.68463
.46755
1.0593
1.6507

.67585
.46750
$.0517
1.6931

.66712
.46778
1.0443

1.6158

.65845
.46836
1.0%68
1.5987

. 64983
.46919
1.0295

1% =
P{N>=r)=
10% =

5% =

1% =
P(N>=rx)=
108y =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=x)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P (N>=r)=
10% =

5% =

1% =
P(N>=r)=

- 10% -

5% =

1% =
P(N>=r)=
10% =

5% =

2.7881

+.867877
2.2086
2.4133
2.7550

.67229
2.1829
2.3849
2.7225

.66582

'2.1576

2.3569
2.6904

.65936
2.1326
2.3293
2.6589

.65290
2.1080
2.3022
2.6277

.64644
2.0837
2.2754
2.5971

.64000
2.0598
2.2490
2.5669

.63356
2.0362
2.2230
2.5371

.62714
2.0130
2.1974
2.5077

.62074
1.9900
2.1721
2.4788

.61436
1.9674
2.1471
2.4502

,60800
1.9451
2.1225




136

127

138

139

140

141

142

143

© 144 7

145

l46

147

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%

U ni

i I I

Hnwan

ihnun

munhu a0 o

.20211

1.0459
.48727E~-01
12374
.20131

1.0369
.48462E~Q1
12312
.20073

1.0282
-48228E~01
-12260
.200238

1.0195
.48028E-01
.12221
.20025

1.0110
.47865E-01
-12194
.2003s

1.0025
.47741E-01
.12180
.20071

.99418
.47656E-01
-.12179
.20130

.98588
«47613E-01
.12191
.20211

.97764
-47612E-01
«12217
.20313

.96942
.47654E-01
.12256
.20434

.96122
.47737E-01
.12308
.20572

.95302
.47862E~-01
.12372

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
S0%
25%

S.D.

75%
50%
25%

S.D.

75%
50%
25%

S.D.
75%
50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

I O | I o a e g g i it nonon Hoinon nmuna kttono

“lowon o

1.5818

.64126
.47024
1.0222
1.5652

.63275
47144
1.0149

1.5487

.62429
47275
1.0077
1.5324

.61589
.47412
1.0005
1.5163

.60754
.47548
. 39323
1.5004

.59926
.47678
.98599
1.4846

Jss104
.47799
;97872
¥.4690

.58289
.47905
.97142
1.4535

.57482
.47993
.96406
1.4382

%6683
#8060
. 95663
1.4229

.55893
-48102
94913
1.4078
&,

.55113
".48118
« 94154

1%

P (N>=r)
10%

5%

1%

P (N>=r)
10%
5%
1%

huap

P (N>=r)
10%

5%

1%

P(N>=r)=
10%
5%
1%

P (N>=r)
10%
5%
1%

P(N>=r)=

- 10% =

5% =
13 =

P (N>=r)
10%

5%

1%

P (N>=x)
10%

5%

1%

Hnnn

P(N>=r)=
10%
5%
1%

P(N>=r)m=
10%
5%
1%

P(N>=r)=
10% =
5% =
1% =

P (N>=r)=
10% =
5% =

2.4221

-60168
1.9231
2.0982
2.3943

-59539
1.9014
2.07423
2.3669

.58914
1.8799
2.0507
2.3399

.58294
1.8587
2.0273
2.3132

.57680
1.837s8
2.0043
2.2869

.57072
1.8172
1.9816
2.2609

-.56471
1.7967
1.9591
2.2353

.55879
1.7766
1.9369
2.2099

.55295
1.7566
1.9150
2.1849

.54721
1.7369
1.8933
2.1602

.54157
1.7173
1.8719
2.1358

.53604
1.6980
1.8507



148

149

150

151

152

153

154

155

156 .

157

158

159

30%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
299%
95%
90%

MEAN
99%
95%

tnuua hannu wuuu I muwn wwun weun e

e kK

mnun Hanu

.20723

.94480
.48027E-01
.12446
.20883

.93655
.48227E-01
.12529
.21047

.92825
.48461E-01
.12619
.21211

.91991
.48722E~01
.12714
.21368

91151
-49006E-01
.12811
.21515

.90305
.49306E-01
.12909
.21647

.89452.
.49615E-01
-13003
.21761

.88593
.49925E-01
.13091
.21853

.87728
.50228E-01
.13171
.21922

.86856
.50516E-01
.13240
.21966

.85980
.50781E-01
.13297
.21985

.85099
.51016E-01
«.13340

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S§.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

ﬂlfi H WinH Huuu 08 a il il i wna HHWH buaeun H o Weaan W0 W

1.3928

.54344
.48106
.93385
1.3779

.53586
.48063
.92606
1.3631

.52839
+47990
.91816
1.3483

.521086
.47886
.91015
1.333s

.51385
.47751
90203
1.3190

.50679
.47585
.89379
1.3045

.49986
.47390
.88546
1.2901

-49307
.47165
.87702
1.2757

.48643
.46913
.86849
142614

.47993
.46635
.85988
1.2472

.47356
. 45334
.8%120
1.2331

.46734
.46010
.84245

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

53 =

1% =
P(N>=r)=
10% =

5% =

1% -
P(N>=r)=
10% -

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% -
P (N>=r)=
10% -

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% -

2.1117

-53063
1.6789
1.8297
2.0879

-.52534
l1.6599
1.8090
2.0643

.52018
1.6412
1.7885
2.0410

.51515
1.6226
1.7682
2.0180

.51024
1.6042
1.7481
1.9952

.50547
1.5859
1.7282
1.9727

.50082
1.5679
1.7085
1.5505

49630
1.5500
1.6890
1.9285

.49191
1.5322
1.6698
1.9067

.48763
1.5147
1.6507
1.8851

.48346
1.4972
1.6318
1.8638

. 47940
1.4800
1.6130



160

16l

162

163

164

165

166

167

168

169

170

171

90%

MEAN
99%
95%
50%

MEAN
99%
95%
90%

MEAN
9%%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

I U Hwn W wan nmuwnn i [ hiEna nn4u i it

.21980

-84215
.51216E-01
.13369
.21950

.83328
.51374E~-01
.13382
.218%38

.82439
.51488E-01
.13381
.21825

.81551
.51556E-01
.13366
.21734

.80663
.51577E-01
.13338
.21625

.79776
.51551E-01
.13297
.21502

.78893
.51482E-01
.13244
.21366

.78013
.51371E-01
.13182
.21219

.77138
.51222E-01
.13112
.21064

.76268
.51039E~01
.13034
.20901

.75404
.50826E~-01
12951
.20732

.74546
.50588E-01
.12862

25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

$.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

S.D-

75%

50%

LI | I Huwdvi Wl LI anwa Hhuu K U nuue ]

1.2191

.46125
.45667
83366
1.2051

.45529
.45307
.82484

1.1912

.44945
.44931
.81599
1.1775

.44373
.44542
.80714
l.1638

.43813
-44142
.79829
1.1503

-43262
.43733
.78946
1.1369

.42722
.43318
.78065
1.1235

.42191

. 42896

.77188

1.1103
[ J

.41669
.42471
.76315
1.Q973

. 41156
.42043
. 75447
1.0843

.40650

.41614
.74586
1.0715

.40151
.41185
.73731

1% 1.8428

P(N>=r)= .47543

10% = 1.4629
5% = 1.5945
1% = 1.8219

P(N>=r)= .4715s

10% = 1.4460
5% = 1.5%762
1% = 1.8013

P(N>=r)= ,46776

10% = 1.4292
5% = 1.5580
1% = 1.7809

P(N>=r)= .46404

10% = 1.4126
5% = 1.5401
1% = 1.7607

P(N>=r)= .46039

10% = 1.39862
5% = }1.5223
1% = 1.7408

P(N>=r)= .45679

10% =.1.3799
5% = 1.5047
1% = 1.7210

P(N>=r)= .45324

10% = ],3638
5% = 1.4873
1% = 1.7015

P(N>=r)= .44974
10% = 1.3479
5% = 1.4701
1% = 1.6822

P(N>=r)= .44627
10% = 1.3321
5% = 1.4531
1% = 1.6631

P(N>=r)= .44283
10% = 1.3165
5% = 1.4362
1% = 1.6443

P(N>=r)= .43942
10% = 1.3010
5% = 1.4196
1% = 1.6256

P(N>=r)= .43603
10% = 1.2858
5% = 1,4031



%4

90% = .20559  25% = 1.0588 1% = 1.6071
172 MEAN = .73695 S.D. = .39660 P(N>=r)= .43266
99% = .50328E-01 75% = .40757 108 = 1.270¢
95% = .12769 50% = .72883 5% = 1.3868
90% = .20383 25% = 1.0462 1% = 1.5889
173 MEAN = .72852 S.D. = .39175 P(N>=r)= .42931
99% = .500S1E-01 75% = .40329 108 = 1.2557
55% = ,12674 50% = ,72042 5% = 1.3707
90% = .20204 25% = .1.0338 1% = 1.5708
174 MEAN = .72016 S.D. = .38696 P(N>=r)= .42596
99% = .49759E-01 75% = .39904 108 = 1.2409
95% = ,12576 50% = ,71208 5% = 1.3547
90% = .20024 25% = 1.0215 1% = 1.5530

175 MEAN = ,.71187 S5.D. = _,38224 B(N>=r)= .42263
99% = .49455E-01 75% = .39481 108 = 1.2263
95% = .12476 508 = .70383 5% = 1.3389
90% = .19842 268 = 1.0093 1% = 1.5353
176 MEAN = .70367 S.D. = .37757 P(N>=r)= .41930
99% = .49143E-0l 75% = .39061 108 = 1.2118
95% = .12375 508 = .69565 5% = 1.3233
30% = .19661 25% = .99721 1% = 1.5178
177 MEAN = .69555 S.D. = .37296 P(N>=r)= .41597
99% = ,48825E-01 75% = ,38644 10% = 1,1975
95% = .12274 50% = .68756 5% = 1.3079
90% = ,19479 25% = ,98528 1% = 1.5006
178 MEAN = .68751 S.D. = .36841 P(N>=r)= .41266
99% = ,48501E-01 75% = .38231 108 = 1.1833
95% = ,12172 50% = .67954 5% = 1.2926
30% = .19298 258 = .97347 1% = 1.4835
179 MEAN = .67954 S.D. = .36391 P(N>=r)= .40934
' 99% = .48175E-01 75% = .37820 108 = 1.1693
95% = .12070 50% = .67161 5% = 1.2775
. 90% = ,19118 25% = .96179 1% = 1.4666
180  MEAN = .67166 S.D. = .35946 P(N>=r)= .40603
99% = ,47846E-01 75% ~ = .37414 108 = 1.1554
95% = .11968 50% = .66375 5% = 1.2625
90% = .18939 25% = .95023 1% = 1.4499
181 MEAN = .66386 S.D. = .35506 P(N>=r)= .40272
99% = .47517E~01 75% = .37011 108 = 1.1417
95% = .11866 508 = .65598 5% = 1.2478
90% = .18760 25% = .93880 1% = 1.4333
182 MEAN = .65614 §.D. = .35071  P(N>=r)= .39940
99% = ,47187E-0L 75% . = .36612 108 = 1.1281
95% = .11765 508 = .64829 5% = 1.2331
90% = .18583 25% = .92748 1% = 1.4170
183 MEAN = ,64850 S.D. =.,.34640 P(N>=r)= .39610
99% = .46857E-01 75% = .36217 105 = 1.1147
95% = .11665 50% = .64067 5% = 1.2187



kY

ig84

185

186

187

188

189

190

191

" 192”7

193

194

195

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
290%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
29%
95%
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.18407

.64094
.46528E-01
.11564
.18233

.63345
.46199E-01
.11465
.18060

.62604
.45872E-01
.11366
.17888

.61870
.45547E-01
.11268
.17718

.61144
.45222E-01
.11170
.17549

.60426
.44900E-01
.11073
.17381

.59714
+.44578E~-01
.10977
.17214

.59009
.44259E-01
.10882
.17049

.58312
+43940E-01
.10787
.16886

.57621
.43624E-01
.10692
.16723

+56937
.43308E-01
. 10599
.16562

.56260
+42995E-01
.10506

25%

s.D.
75% -
50%
25%

§.D.
75%
50%

25%

S.D.
75%
50%
25%

5.D.
75%

50%

25%

S.D.
75%
50%
25%

sS.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.Dl
75%
50%
25%

S.Dl
75%
50%
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. 92629

.34215
.35825
63313
.90521

.3379%4
.35438
.62567
.89424

.33378
.35053
.61829
.88339

.32966
+34673
.61098
.87266

.32558

.34296
.60374
.86203

.32155
.33922
.59657
.85151

31757
.33552
.58948
.84110

.31362
.33186
.58246
.83080

.30972
.32823
.57550
.82060

.30586
.32463
.56861
.81050

.30204
.3210%
.56179
.80050

.29826
«. 31753

= ,55504

1% = 1.4008
P(N>=r)= ,39279
10% = 1.1014

5% = 1,2043

1% = 1.3848

P(N>=r)= ,38948
10% = 1.,0883
5% = 1.1902
1% = 1.3689

P(N>=r)= .38617
10% = 1.0752
5% = 1,.1762
1% = 1,3532

P(N>=r)= .3828¢6
10% = 1.0624
5% = 1.1623

1% = 1.3377
P(N>=xr)= ,37956
10% = 1.0496

5% = 1,1486

1% = 1.3224
P(N>=r)= .37625
10% = 1.0370

5% = 1.1350

1% = 1.3072
P(N>=r)= .37294
10% = 1.0246

5% = 1.1215

1% = 1,2922
P(N>=r)= .36964
10% = 1.0122

5% = 1.1082

1% = 1.2773
P(N>=r)= .36633
10% = ,99998

5% = 1,0951

1% = 1.2626
P(N>=r)= .36302
10% = .98789

5% = 1.0820

1% = 1.2480

P(N>=r)= .35972
10% = .97591
5% = 1.0691
1% = 1.2336

P(N>=r}= ,35641
10% = .96406
5% = 1.0564




90% = .16402 25% = .79061 1% = 1.2193

196 MEAN = .55589 S.D. = .29452 P(N>=r)= .35310
99% = .42682E-01 75% = .31403 10% = .952313

95% = .10413 50% = .54835 5% = 1.0437

90% = .16243 25% = ,78081 1% = 1.2052

197 MEAN = .54925 S.D. = .29082 P(N>=r)= .34979
99% = ,42372E-01 75% = .31055 10% = .94071

95% = .10321 50% = .54172 5% = 1.0312

90% = ,16086 25% = ,77111 1% = 1,1912

198 MEAN = .54267 §$.D. . = .28715 P(N>=r)= .34649
99% = .42062E-01 75 = .30711 10% = .92921

95% = ,10230 50% = ,53516 5% = 1.0188

90% = .15929 25% = .76150 1% = 1.1774

199 MEAN = .53616 s.D. = .28353 P(N>=r)= .34318
99% = .41754E-01 75% = ,30370 10% = ,91783

95% = .10140 50% = ,52866 5% = 1.0065

90% = .15774 25% = ,75199 1% = 1,1637

200 MEAN = .52970 s.D. = ,27994 P(N>=r)= .33987
99% = .41447E-01 75% = .30032 10% = .90655

95% = .10049 50% = .52222 5% = .99440

90% = .15620 25% = .74257 1% = 1.1501

201 MEAN = .52331 s.D. = .27639 P(N>=r)= ,33657
99% = .41142E-01 75% = .29697 10% = .89539

95% = ,99600E-01.50% = .51583 5% = ,98238

20% = .15467 25% = ,73325 1% = 1.1367

202 MEAN = .51698 §.D. = .27288 P(N>=r)= .33326
99% = .40837E-01 75% = ,29364 10% = ,88434

95% = .98710E-01 50% = .50951 5% = .97048

90% = .15315 25% = ,72401 1% = 1.1234

203 MEAN = .51071 S.D. = .26940 P(N>=r)= .32995
' 99% = .40534E-01 75% = ,29034 10% = .87340

95% = ,97825E-01 50% = .50325 5% = ,95869

., 90% = .15164 25% = ,71487 1% = 1.1102

204  MEAN = .50449 S.D. = .26596 P(N>=r)= .32665
99% = .40232E-01 75% = ,28707 10% = .86257

95% = .96946E-01 50% = ,49704 5% = .94702

90% = .15014 25% = ,70581 1% = 1,0972

205 MEAN = .49833 S.D. = .26255 P(N>=r)= ,32334
99% = ,39932E-01 75% = ,28383 10% = ,85184

95% = .96071E-01 50% = .49089 5% = .93547

90% = .14865 25% = ,69684 1% = 1.0843

206 MEAN = .49223 S.D. = .25918 P(N>=r)= .32003
99% = .39632E-01 75% = .28061 10% = .84121

95% = .95202E-01 50% = ,48479 5% = .92403

90% = .14717 25% = ,68795 1% = 1,0715

207 MEAN = .48619 S.D. = .25584 " P(N>=r)= .31673
99% = .39333E-01 75% = .27742 10% = .83069

95% = .94338E-01 50% = ,47875 5% = ,91270




208

209

210

211

212

213

214

215

216

217

218

219

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
920%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
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.14571

.48020
.39036E-01
.93478E-01
.14425

.47426
.38739E-01
.92623E-01
.14280

.46838
.38444E-01
.91772E-01
.14136

.46255
.38149E~01
.90926E-01
.13993

.45678
.37856E~-01
.90085E-01
.13851

.45105
.37563E-01
.89247E~-01
.13709

.44538
.37271E-01
.88414E-01
.13569

.4397%
.36980E-01
.87585E-01
.13429

.43417
.36690E-01
.86759E-01
.13290

.42865
.36401E-01
.85938E-01
.13152

.42317
.36112E-01
.85120E~01
-13015

41774
.35824E-01
.84306E-01

25%

w0
c

-

75
50%
25%

w
v

75
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

s.D.
75%
50%
25%

s.D’
75

. 50%

25%

s.D.
75%
50%
25%

. s.D‘

75%
50%
25%

S.Dl
75%
50%
25%

s.D.
75%
50%
25%

75%
50%
25%

s.D.
75%
50%

S.D.
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.67915

.25254

. 47276
. 67043

.24927
.27112
.46682
.66180

.24604
.26800
.46094
.65325

.24283
.26491
.45510
.64477

.23966
.26184
.44932
.63638

.23652
.25880
.44359
.62806

.23341
.25578

- .43790

.61982
-

.23034
.25278

.43227

.61166

.22729
.24980
.42668
.60357

.22428
.24684
.42114
.59556

.22130
.24389
.41564
.58762

.21834
.24089
.41019

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% -

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=x)=
10% =

5% =

1% u
P(N>=r)=
10% =

5% =

1% =
P (N>=xr)=
l0% =

5% =

1% =
P(N>=p)m=
10% =

54 =

1% =
P(N>ar)=
10% =

5% =

l.0588

.31342
. 82027
.90147
1.0463

31011
.80995
.89036
1.0339

+30681
.79973
.87935
1.0216

.30350
.78961
.86845
1.0094

.30019
.77958
.85766
.99738

.29688
.76965
.84696
.98544

.29358
.75981
.83637
.97361

.29027
.75007
.82588
.96190

.28696
.74041
.81549
.95030

.28366
.73085
.80519
.93880

.28035
.72138
. 79499
.92742

.27704
.71199
.78489



220

221

222

223

224

225

226

227

228

229

230

231

90%

MEAN
59%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%

. 90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
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.12879

.41235
.35536E-01
.83496E-01
.12743

.40701
.35250E-01
.82689E-01
.12608

-40171
.34963E-01
.81885E-01
.12474

.39646
.34678E-01
.81084E-01
.12340

.39126
.34393E-01
.80287E-01
.12207

.38610
.34108E~-01

+.79493E-0L .

.12075 -

.38098
.33824E-01
.78702E-01
.11943

.37590
.33540E-01
.77913E-01
.11812

.37087
.33257E-01
.77128E-01
.11682

.36587

.32974E-01

.76345E-01
.11552

.36092
.32691E-01
.75564E-01
.11423

.35601
.32409E-01

.74786E-01
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.57975

.21542
- .23788
.40479
.57185

.21252
.23490
.39942

.56423

.20966
.23223
.39411
.55657

.20682
.22964
.38883
.54899

.20401
.22701
.38360
.54147

.20123
.22415
.37841
.53402

.19848
.22124
.37326
.52664

.19575
.21842
.36814
.51932

.19305
.21566
.36307
.51207

.19038"

.21293
.35804
.5Q488

- N 74
L 4 A 2 2
.35305
.49776

.18512
.20753
.34810

1% = ,91614
P(N>=r)= .27374
10% = ,70270

5% = ,77488

1% = ,90497
P(N>=r)= .27043
10% = ,.69349

5% = .76497

1% = ,89390
P(N>=r)= .26712
10% = ,68436

5% = ,75515

1% = .B8293
P(N>=r)= .26382
10% = .67532

5% = ,74541

1% = .87207
P(N>=r)= .26051
10% = .66637

5% = .73577

1% = .86131
P(N>=r)= ,25720
10% = ,65749

5% = .72622

1% = ,85064
P(N>=r)= ,25389
10% = ,64870

5% = ,71675

1% = ,84008
P(N>=r)= .25059
10% = ,63999

5% = ,70738

1% = ,82961
P(N>=r)= .24728
10% = ,63135

5% = ,69809

1% = .81924
P(N>=r)= .24397
10% = ,62280

5% = ,68888

1% = ,80896
P(N>=r)= .24067
10% = ,61432

5% = ,67976
1% = ,79878

P(N>=r)= .23736
10% = ,60592
5% = ,67072



232

233

234

235

236

237

238

239

240 7

241

242

243

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
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.11294

.35114
.32127E-01
.74011E-01
.11166

.34630
.31845E-01
.73237E-01
.11039

34151
+31563E~01
.72466E-01
.10912

.33675
.31282E-01
.71697E-01
.10785

.33204
.31000E-01
.70930E-01
.10659

.32736
.30719E-01
.70164E-01
.10533.

.32271
.30437E~01
.69401E-01
.10408

.31811
.30156E~01
.68639E-01
.10283

.31354
.29874E-01
.67879E-01
.10159

.30901
.29592E-01
.67120E-01
.10035

.30451

+29310E-01
.66362E-01
.99117E-01

.30005
.29028E-01
.65606E-01

25%

5.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%
S0%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
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.49070

.18253
.20485
.343218
.48370

.17997
.20219
.33831
.47676

.17743
.19955
33347
.46989

.17492
.19692
.32866
-46308

17243
.19431
.32389
.45632

.16997
.19171
-31916
.44963

.16754

18912

.31446
44299

.16513
.18655
.30980
.43642

.16274
.18399
.30518
.42990

.16038
.18145
.30058
.42344

.15805
.17891
.29603
.41704

.15573

.17639

.29150

1%

P(N>=r)
10%

= U
L

P (N>=r)
10%

S%

1%

nnKn

P(N>=r)=
10%
5%
1%

P(N>=r)=
10%
5%
1%

P{N>=r)=
10% =
S%
1%

P(N>=r)=
10% =
5% =
13 =

P(N>=r)=
10% =
5%
1%

P{N>=r)=
10%
5%
1%

P(N>=r)=
10%
5%
1%

P(N>=r)=
10%

5%
1% -

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=
10% =
5% =

. 78869

-23405
.59760
.66176
.77870

.23075
.58936
.65289
.76879

.22744
.58118
.64409
. 75897

.22413
.57309
.63538
.74925

.22083
.56506
.62674
.73961

.21752
.55711
.61818
. 73005

.21421
.54923
.60970
.72059

.21091
.54142
.60130
. 731121

.20760
.53369
.59298
.70181

.20429

.52602
.58472
.69270

20098

.51842
.57655
.68357

.19768
.51089
.56845




244

245

246

247

248

249

250

251

252

253

254

255

90%

MEAN
99%
95%
90%

99%

95%
20%

MEAN
99%
95%
90%

- MEAN

99%
95%
90%
MEAN
99%

95%
90%

MEAN

. 99%

90%

29%

95%

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

"~ MEAN
'99%

95%

90%

MEAN

99%
95%
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.97885E-01

.29562

.28746E-01
.64850E-01
.96656E-01

.29123
.28463E-01
.64096E-01
.95431E-01

.28687

.28180E-01
.63343E-01
.94209E-01

.28255

.27897E-01
.62590E-0Q1
.92990E-01

.27826

.27613E-01
.61838E-01
.91773E~01

.27400
.27329E-01
-« 61086E~0Y

.90560E-Q1.

.26978

+27044E~-01
.60336E-01
.89349E-01

.26559
.26758E-01
.59585E~01

.88140E-01

.26144

.26472E-01
.58835E~01
.86934E-01

-25732

.26186E-01
.58085E-01
.85730E-01

.25323

+25898E-01
.97335E-01
.84528E-C1

..24918
.25610E-01
.56585E-01

25%

s.D.
75%
50%
25%

s.D.

75%

50%
25%

" S.D.

75%
50%
25%

§.D.

75%
50%
25%

S.D.
75%
50%
25%

- 8.D.

75%

50%

25%

5.D. .

15%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S$.D.

75%
50%
25%

s.D.‘

75%
50%
25%

S.D.
75%
50%
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=',28256
= .39817

.14895
.16891
.27813
-.39199

.14673
.16644
.27374

.14454
.16398
.26939
.37980

.14237
.16154
.26507
.37379

.14023

.26078
.36783

*.13811
.15668
.25652
.36193

Wno-fe

.13601
15427
.25230
.35608

.13394
.15187
.24810
.35028

.13189
. 14948
.24395
34454

= ,12987

= ,14710 -
= ,23982

.38587

15910

rf= 29106

P (N>=r)=

10%
5%
1%

P(N>=r)=

10%
5%
1%

10%
5%
1%

' P(N>=r)ﬁ

P(N>=r)=

10%
5%
13

P{N>=r)=

10%
5%
1%

P (N>=r)=

10%
5%
1%

P (N>=r) =

10%
5%
13

10%
5%
13

. P(N>=r)=

P(N>=r)=

10%
5%

.49604
.55246
.65668

= 18776

.48872
.54458
. 64787

.18445
-48146
.53677
.63915

.18114
.47427
.52903
.63051

.17784
-.46715
+52136
.62194

.17453
.46009
.51376
.61345

17122
.45305
.50623
.60504

.16792
.44616
.49877
.59671

.16461
.43930
.49138
.58845

.16130
.43250
.48406

.58026

.15800
.42577
.47681
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257

258

259

260

261

262

263

264

265

266

267

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%

95%
90%

MEAN
99%
95%
90%

MEAN
99%

95%

90%

MEAN
99%
95%

[ nuwuu wuu nanu O (I I | Wunuu nWnuu Wuu I | W nn o i

.83328E-01

.24516

.25321E-01
.55835E-01
.82131E-01

.24117

.25031E-01
.55086E~01
.80935E-01

.23722

.24740E-01
.54336E-01
.79742E-01

.23330

.24449E-01
.53586E-01
.78551E~-01

.22942

.24156E-01
.52837E-01
.77362E-01

.22557
.23863E-01
.52087E-01

.76176E-0L"

.22175°

.23569E-01
.51338E-01
.74993E-01

.21797
.23275E-01
.50589E-01
.73812E-01

.21423
.22979E-01
.49841E-01
.72635E-01

.21052

.22683E-01
.49094E-01
.71461E-01

.20685
.22386E-01
.48347E-01
.70291E-01

.20322

.22089E-01

.47602E-01

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.

75%
50%
25%

SQD.

75%

50%
25%

S.D.
75%
50%

25%.

s.D.
75%
50%
25%

s.D.
75%
50%
25%

~s8.D.

75%

50%

25%

s.D.
75%
50%
25%

S’oD.“
75%

50%
25%

S.D'.
75%
50%

uud i [ 5 | I | Iﬂl!ﬁ wuu #un NENEERER ounu #naun Ll

.33886

.12786
.14473
.23573
+33323

.12588
.14238
.23168
.32765

.12393
.14004
.22766
.32213

.12199
.13771
.22367
.31666

.12008
.13539
.21972
.31124

.11820
.13309
.21581
.30589

11633
.13079

.21189

.30058

.11449
.12852
.20781
.29534

.11267
.12626
.20424
.29014

.11087
.12401
.20074
.28501

.10910
.12178
.19683
.27993

.10735

.11957
.19313

1% = .57216

P(N>=r)= .15469
10% = ,41910
5% = ,46963
1% = ,56413

P(N>=r)= .15139
10% . = .41249
5% = .46251
1% = .55617

P(N>=r)= .14808
10% = .40595
5% = .45547
1% = .54829

P(N>=r)= .14478
10% = ,39948
5% = ,44849
1% = ,54048

P(N>=r)= .14147
10% = .39306

5% = ,44158
1% = ,53274
P(N>=r)= .13817
10% = ,38672
5% = ,43474
1% = ,52508

P(N>=r)= .13487
10% = .38043
5% = .42796
1% = .51750

P(N>=r)= .13157
10% = .37421
5% = .42126
1% = .50999

P(N>=r)= .12827

10% = ,36806

5% = ,41462
1% = .50255

P(N>=r)= .12497
10% = .36197
5% = .40805
1% = .49518

P(N>=r)= .12167
108 = .35595
5% = .40155
1% = .48789

P(N>=x)= .11838
10% = .34999
5% = .39512




90% = .69126E-01 25% = .27491 1% = .48067
268 MEAN = .19962 s.D. = .10562 P(N>=r)= .11509
99% = .21791E~-01 75% = .11737 10% = .34410
95% = .46858E-01 50% = .18948 5% = .38876
90% = .67966E-01 25% = .26995 1% = .47353
269 MEAN = ,19607 s.D. = ,10391 P(N>=r)= .11180
 99% = .21494E-01 75% = .11520 10% = .33828
~ 95% = .46116E-01 50% = .18588 5% = .38247
90% = .66811E-01 25% = .26505 1% = .46646
270 MEAN = .19255 §.D. = .10222 P(N>=r)= .10852
99% = .21196E-01 75% = .11304 10% = .33252
95% = .45377E-01 50% = .18231 5% = .37625
90% = .65663E-01 25% = .26020 1% = .45947
271 MEAN = .18907 S.pD. = .10056 P(N>=r)= .10524
99% = .20898E-01 75% = .11090 10% = .32683
95% = .44641E-01 50% = .17879 5% = .37010
90% = .64522E-01 25% = .25542 1% = .45255
272 MEAN = .18564 S.D. = .98921E-01 P(N>=r)= .10197
99% = .20601E-01 75% = .10879 10% = .32121
95% = .43908E-01 50% = .17532 5% = .36402
90% = .63388E-01 25% = = .25070 1% = .44571

273 MEAN = .18225 S.p. = .97303E-01 P(N>=r)= .98713E-01
99% = .20304E-01 75% = .10670 10% = .31566
95% = .43178E-01 50% = .17189 5% = .35802
90% = .62262E~01 25% = .24604 1% = .43894

274 MEAN = .17890°  S.D. . = .95706E-01 P(N>=r)= .95460E-01
99% = .20008E-01 75% = .10463 108 = .31018
95% = .42453E-01 50% = .16851 5% = .35208
90% = .61146E-01 25% = .24145 1% = .43225

275 MEAN = .17559 S.D. = .94131E-01 P(N>=r)= .92219E-01
- 99% = .19713E-01 75% = .10259 10% = .30477
95% = .41734E-01 50% = .16518 5% = .34622
90% = .60040E-01 25% = .23692 1% = .42564

276 © MEAN = .17233  S.D. = .92578E-01 P(N>=r)= .88989E-01
99% = ,19419E-01 75% = .10058 . 10% = .29943
95% = .41019E-01 50% = .16190 5% = .34044
90% = .58944E-01 25% = .23245 1% = .41910

277 MEAN = .16912  S. D; = .91047E-01 P(N>=r)= .85774E-01
99% = .19126E-01 75% = .98592E-01 10% = .29417
95% = .40311E-01 50%  =,.15866 5% = .33472
90% = .57860E-01 25% = .22805 1% = .41264

278 MEAN = .16595  S.D. = .89537E-01 P(N>=r)= .82576E-01
99% = .18836E-01 75% = .96634E-01 10% = .28898
95% = .39610E-01 50% ' = .15548 5% = .32909
90% = .56789E-01 25% = .22372 1% = ,40626

279 MEAN = .16283  S.D. = .88049E-01 P(N>=r)= .79396E-01
99% = .18548E-01 75% = .94706E-01 10% = .28386

.15235 5% = ,32353

95% = ,38916E-01 50%




280

281

282

283

284

285

286

287

288

289

290

291

90%

MEAN

- 99%

95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%.

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

hnun

wun U o nnuH nunu Wuan nuutn wunn

.55732E-01

.15976

.18262E-01
.38231E-01
.54688E-01

.15674

.17978E-01
.37554E-01
.53660E-01

15377

.17698E-01
.36886E-01
.52648E-01

.15085

.17421E-01
.36228E-01
.51652E~01

14799

«.17148E-01
.35581E~01
.50674E-01

.14518

.16878E-01
.34944E-01
.49714E-01

14242

.16612E-01
.34319E-01
.48772E-01

.13971

.16351E-01
.33706E-01
.47849E-01

.13706

.16094E-01
.33104E-01
.46946E-01

.13447

.15841E-01
.32515E-01
.46063E-01

.13193

.15593E-01
.31939E-01
.45200E-01

.12944
.15351E-01
.31376E-01

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%

.21945

.86582E~-01

.92810E-01
.14928

.21526

.85137E-01
.90945E-01
.14626
.21113

.83713E-01
.89114E-01
.14329
.20707

.82311E-01
.87317E-01
.14039
.20309

.80930E-01
.85555E-01
13753
19907

.79571E-01
.83828E-01
.13474
.19492

.78233E-01
.82138E-01
13201
.19162

.76916E-01
.80485E-01
.12933
.18786

.75621E-01
.78870E-01
.12672
.18422

.74347E-01
.77292E-01
.12416
.18067

.73095E~-01
.75752E-01
.12166
.17720

.71864E-01
.74251E-01
.11923

1% = ,3999¢
P(N>=r)= .,76238E-01
10% = ,27882

5% = ,31805

1% = ,39374
P(N>=r)= ,73104E-01
10% = ,27385 :

5% = ,31264

1% = ,38760
P(N>=r)= .69997E-01
10% = ,26896

5% = ,30732

1% = ,38154
P(N>=r)= .66921E-01
10% = .26415

5% = .30207

1% = ,37556
P(N>=r)= .63879E-01
10% = ,25942

5% = ,29691

1% = ,36967
P(N>=r)= .60874E-01
10% = .25477

5% = ,29182

1% = .36386
P(N>=r)= .57912E-01
10% = .25019

5% .28682

1% = .35813

P(N>=r)= .54994E-01
10% = .24570

5% = .28190

1% = .35249

P(N>=r)= .52127E-01
10% = .24129
5% = ,27706
1% = .34693

P(N>=r)= .49313E-01
10% = .23696

5% = .27231

1% = .34146

P(N>=r)= .46557E-01
10% = .23271

5% = .26764

1% = .33607

P(N>=r)= .43864E-01
10% = ,22854
5% = .26306



292

293

294

295

296

297

298

299

300

301

302

303

90% .

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
299%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN

99%
95%
90%
MEAN
99%
95%
90%
MEAN
99%

95%
80%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

i Huoun e [ o tnun hwww nauah (O nuues b uun wnnu

+44358E-01

.12702

.15113E-01
.30826E-01
.43536E-01

12464

.14880E~01
.30290E-01
.42735E~-01

.12233

.14653E-01
.29766E~01
.41954E-01

.12006

.14431E-01
.29256E-01
.41195E-01

.11786

«14214E-01
.28759E~01
.40456E-01

.11570

.14002E-01
.28276E~01
«.39737E-01

.11361

.13796E-01
.27806E-01
.3903%E-01

.11156

.13595E-01
.27348E-01
.38361E-01

.10957

«13399E-01
.26904E-01
.37703E-01

.10763

.13208E-01
.26472E-01
.37064E-01

.10574
.13022E-01
.26053E-01
.36444E-01

.10390
.12842E-01
.25646E-01

25%

S.D.
75%
50%
25%

S§.D.
75%
50%
25%

8§D.

75%
50%

25%

S.D.
75%
50%
25%

s.D.
75%

50%

zS%

S.D. -

75%

'50%
~25% ¢

S.D.
75%
50%
25%

S.D.
75%

50%

25%

SQD‘

75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

WWRE WM HW BEHEN R BEW EHED HRUR BBEHR UNNHE HHKEHE HHHH W H

.17381

.70655E-01

-+ 72787E~-01

.11685
.17049

.69467E~01
.71363E-01
11454
.16724

.68300E-01
.69976E-01
.11228
.16408

.67155E-01
.68627E-01
.11008
.16098

.66032E-01
.67316E~-01
.10795
.15796

+.64929E-01
.66042E-01
.10587
.15502

.63848E-01
.64805E~01
.10385 ‘
15215

.62788E-01
.63604E~-01
.10188
«14935

.61750E~-01
.62439E~01
.99971E-01
.14662

.60732E-01

. .61309E-01

.98117E-01
14397

.59735E-01
.60213E-01
.96316E-01
.14138

.58759E-01
.59151E-01
.94569E-01

1% = .33077

P(N>=r)= ,41237E-01
10% = ,2244s6

5% = .25856

1% = ,32556

P(N>=r)= .38680E-01-
10% = ,22046

5% = .25414

1% = ,32044

P(N>=r)= .36199E-01
10% = ,21654
.24981
.31540

P(N>=r)= .33795E-01
10% = ,21271

5% = .24557

1% = .31045

P (N>=r)= .31474E-01
10% .20895

5% = .24141
1% = ,30559

P(N>=r)= .29237E-01
10% = .20528

5% = .23734

1% = .30081
P(N>=r)= .27089E~01
10% = .20170

5% = .23335

1% = .29612

P(N>=r)= .25031E-01
10% .19819

5% = .22944

1% = .29152

P(N>=r)= .23065E-01
10% = .19476
5% = ,22562 -
1% = ,.28701

P(N>=r)= .21194E-01
10% = .19129

‘5% = ,22188

1% = .28258

P(N>=r)= .19418E-01
10% = .18744

5% = .21823

1% = .27824

P(N>=r)= .17737E-01
10% = ,18467
5% = .21466




304

305

306

307

308

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

.35843E~-01

.10212
.12666E-01
.25252E-01
.35260E~-01

.10038

.12496E-01
.24868E~01
.34694E~01

.98686E~01 §.D.

.12330E-01
.24497E-01
.34147E-01

.97041E~01
.12168E-01
.24136E-01
.33616E-01

.95442E-01
.12012E-01
.23787E-01
.33101E-01

25%

S.D"

75%

50%

25%

S.D.
75%
50%
25%

75%

50%

25%

SCD.'»’
75%

50%
25%

S.D.
75%
50%
25%

E) The mean of the potential = 849.06

.13887

-
.57803E-01
.58121E-01
.92874E-01
.13642

Seg68E-01
.57123E-01
.91229E-01
.13404

.55952E-01
.56157E-01
.89634E-01
.13172

.55057E-01
.55221E-01

.88087E~-01

.12947

.54181E-01

.54314E-01
.86587E-01

.12729

1% = .27399

P(N>=r)= ,16153E-01
10% = ,18157

5% = ,21117

1% = ,26982

P(N>=r)= ,14665E-01
10% = ,17851
5% = ,20776

1% = ,26573

P(N>=r)= .13271E-01
10% = ,17554

5% = .20443

1% = .26173

P(N>=r)= .11971E-01
10% = ,17265

5% = ,20117

18 -~ = .25780

P(N>=r)= ,10763E-01
10% = ,16983

5% = ,19800

1% = ,25396




a%ﬁTRIMES MODULE MPRO

NO. OF POOLS DISTRIBUTION AND RISKS
***********************************

UAI

PLAY

Ass

Geologist

C5479304

essor PJ Lee & K Olsen-Heise

Operator KOH

Run date FRI,

A)

B)

Risks

PLAY LEVEL

PROSPECT LEVEL

EXPLORATION

APR 23, 1993,

P Hannigan & K Osadetz
2:32 PM

GEOLOGICAL FACTOR

Overall Play Level Risk

Belt-Purcell Basin Structural Immature 0O

.

MARGINAL PROBABILITY

Presence of Closure ( 1)
Presence of Porosity ( 3)
Adequate Seal ( 4)
Adequate Source , ( 6)
Overall Prospect Level Risk =
RISK: =

No. of Prospects Distributioéon:

—~— —— — - oy o~ v -

Minimum
Maximum
Mean
S.D.

Frequency

- o i onin o o oo
.

*99.00
95
90
80
75
60
50
40

25

250

5000
1809.25
1452.62

No. of Prospects

250
312
388
541
618
847
1000

1800

3000

il Play




C)

20

10

3400

4200
4600
4920

5000

No. of Pools Distribution

Minimum
Maximum
Mean
s.D.

Frequency

100.00
99
95
90
80
75
60
50
40
25 .’
20

10

11
16
18
26
34
55
91
104
128
142

159

198



PETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
3 e e e e de Je de e de Je o g6 e e e e e e e o e e e e e e ok ok

UAI C5479304
PLAY
Assessor PJ Lee & K O

Geo
Ope

logist P Hannigan &
rator KOH

Run date FRI, MAY 14,

A)

B)

C)

D)

Basic Information
TYPE OF RESOURCE
SYSTEM OF MEASUREMEN
UNIT OF MEASUREMENT

lsen~Heise
K Osadetz

1993, 3:17 PM

=0il In Place

T as‘I.
=M cu m

(19)

Lognormal Pool Size Distribution

D S SR VD WD WD L A D GED G G T W S . G Y S Vi Y G, S S SuD . . W W -

Summary mu
Statistics sig. sq
Upper 99.99%
Percentiles 99.00%
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
65.00%
No. of Pools Distrib
Lower Support =
Upper Support =
Expectation =

Standard, Deviation=

Pool Siies By Rank

. S D Y T N T D S U W T — —

Pool Rank

1 MEAN
99%
95%
90%

99%
95%
90%

3 MEAN =
99%
95%

Belt-Purcell Basin Structural Immature 0il Play

==~4.3921 MEAN = ,81421E-01
= 3,7679 S.D. = .52948
= .90649E-05 60.00% = .75678E-02 15.00%
= ,13533E~03 55.00% = .96964E-02 10.00%
= .50806E-03 50.00% = .12375E-01 8.00%
= .10284E-02 45.00% = .15794E-01 6.00%
= .16551E~02 40.00% = .20236E-01 5.00%
= _24157E<02 '35.00% = .26144E-01 4.00%
= .33415E~02 :30.00% = .34247E-01 2.00%
= .44717E-02 25.00% = .45830E-01 1.00%
= ,58575E-02 20.00% = .63393E-01 .01%
ution

0
198

55.36

45.05

Distribution

1.5559 S.D. = 3.4621 P (N>=r)=
.38492E-01 75% = .33779 10% =
.96352E-01 50% = ,78123 5% =
.15392 25% = 1,6718 1% =
.57024 s.D. = .68281 P(N>=r)=
.16462E-01 75% . = .15413 10% -
.44233E-01 50% = ,36488 5% =
.71293E-01 25% = .74640 1% =
.34902 S.D. = ,37199 P(N>=r)=
.81653E-02 75% = _92337E-01 10% =
.24788E-01 50% .22891 5% =

.92528E-01
.14891
.18925
.25307
+30143
-37017
.66663
1.1316
16.894

Rowou@unnu

.99999
3.3326
5.1587
12.521

.99988
1.2789
1.7443
3.1542

.99939
.80011
1.0452




v

10

11

12 -

13

14

15

20%

MEAN
99%
95%
290%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN

99%
95%

hunu (T O T hunu hnuH A wunu I Uumuwu h-nnu Wnun I

it

.41483E~01

.24956

.42969E-02
.15080E-01
.26528E~-01

.19279

.24018E-02
.96666E-02
.17957E-01

.15622
.14612E~02

. 65040E-02

.12720E-01

.13090

.97938E-03
+46120E~02
.94064E-02

11248

.71815E-03
«34545E~02
.72564E-02

.98583E-01

.56650E-03

.27243E-02
. 58223E-02:

«877T7T4E~01

.47209E-03
«22441E-02
.48321E~-02

.79146E-01
.40913E-03
.19119E~02
.41198E-02

.72106E-01

.36417E-03
.16695E-02

.35846E-02

.66255E-01
.32996E-03
.14831E-02

«31663E~-02

.61319E-01
.30249E-03
.13337E-02
.28285E-02

.57104E~-01
.27952E-03
.12100E-02

25%
S.D.
75%
50%
25%

S.DQ

75%
50%
25%

SQD.
75%
50%
25%

S.D.
75%
50%
25%

S.DC
75%
50%

25%

S.D‘
75%
50%

25%

s:D.
75%

50%
25%

S.D.
75%
S0%

25%

s L] E‘
75%
50%

25%

S.D.

75%
50%
25%

SOD.
75%
50%
25%

S'D.
75%
50%
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-48765

.25798
.61989E-01

«16121

.36337

.19821
.44450E~01
12130
.28955

.16107
.33387E-01
.955588E~-01
.24047

.13559
.26031E-01
.78064E-01
.20554

.11695

.20953E-01

.65768E~01
17948

.10268
.17336E-01
.56924E-01

©.15935

.91387E-01
.14679E~01
.50458E-01
.14335

.82208E-01
<12668E-01
.45675E-01
.13030

.748591E-01

+11104E-01

.42115E-01
.11945

.68161E-01
.98588E-02
+39454E-01
»11024

.62653E-01
. .88513E~02

+.37460E-01
.10232

.57878E-01
.80292E-02
.35951E-01

1% = 1.7034

P(N>=r)= ,9979s8

10% = ,58441
5% = ,74612
1% = 1.1510

P(N>=r)=_,99485

10% ° = ,46023
5% = ,57899
1% = ,86269

P(N>=r)= ,98916

10% = ,37905
5% = ,47190
1% = ,68618

P(N>=r)= ,98034

10% = ,32174
5% = ,39734
1% = ,56725

P(N>=r)= ,96827

10% = ,27910
5% = ,34244
13 = ,48182

P(N>=r)= .95324

10% = ,24614
5% = ,30033
1% = ,41756

P(N>=r)= .93587

10% = ,21989
5% = .26700
1% = ,36749

P(N>=r)= .91682

10% = ,19847
5% = ,23995
1% = ,32738

P(N>=r)= ,89670

10% = ,18064
5% = ,21754
1% = ,29454

P(N>=r)= .87595

10% = ,16556
5% = ,19866
1% = ,26715

P(N>=r)= .85488

10% = ,15263
5% = ,18253
1% = ,24397

P(N>=r)= ,83365

10% = ,14141
5% = ,16859




le

17

18

19

20

21

22

23

24 -

25

26

27

90%

MEAN
99
95%
90%
MEAN
99%

95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN

99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
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.25495E-02

.53471E-01
.25981E-03
.11056E-02
.23159E~-02

.50314E-01
.24265E-03
.10166E-02
.21189E-02

.47553E-01

.22761E-03
.94037E-03
.19528E-02

.45124E-01

+21447E-03

+87535E~-03

.18137E-02

.42977E-01
.20306E-03
.82041E-03
.16987E-02

.41069E-01

.19331E-03
.77478E~03
.16061E-02:

.39363E-01

.18518E-03
.73797E~03
.15347E-02

.37826E-01
.17864E-03

.70969E-Q3

.14840E-02

.36431E-01
.17368E-03
.68982E~03
.14542E-02

.35152E-01

.17034E-03"

.67839E-03
.14461E-02

.33965E~01

.16861E-03

.67563E~03
.14613E-02

«32849E-01
.16854E-03
.68192E-03

25%

S.D.
75%

50%

25%

S.D.
75%

50%

25%

S.D.
75%
50%
25%
s.D.
75%
50%
25%

S.D.
75%
50%
25%
sS.D.
75%
50%
25%

S;D.

75%
50%

25%

S.D."

75%

50%

25%

S.D.

15%

50%
25%

S.D..
75%
50%.

25%

s.D.
75%

50%

25%

S.D.
75%
50%

.95436E-01 1% = .22410
.53695E-01 P(N>=r)= .81235
.73574E-02 10% = .13159
.34793E-01 5% = ,15642
.89416E-01 1% = ,20688
.49995E~-01 P(N>=r)= ,79104
.68126E-02 10% ° = ,12292
.33879E-01 5% = .14572
.84119E-01 1% = ,19182
.46696E~01 P(N>=r)= ,76975
.63799E~-02 10% = .11523
.33134E-01 5% = .13622
.79422E-01 1% = ,17855
«43732E-01 P(N>=r)= .74853
.60507E~-02 10% = ,10838
.32506E~-01 5% = ,12775
.75232E-01 1% = ,16677
.41051E=01 P(N>=r)= .72741
.58219E-02 10% = .10224
.31953E-01 5% = .12016
.71455E-01 1% = .15624
.38610E~01 P(N>=r)= .70647
.56957E~02 10% = .96704E-01
.31440E-01 5% = ,11335
.68030E-01 1% = ,14678
.36376E-01 P(N>=r)= .68581
.56802E-02 10% = .91665E-01
.30954E-01 5% = ,10719
.64897E-01 1% = .13824
.34319E-01 P(N>=r)= .66552
.57888E-02 10% = ,87029E~01
.30472E-01 5% = .10159
.62001E-01 1% = .13049
.32417E-01 P(N>=r)= .64574
.60366E-02 10% = ,82747E-01
.29983E-01 5% = .96407E-01
.59313E-01 1% = .12343
.30652E-01 P(N>=r)= .62662
.64295E-02 10% = .78771E-01
.29476E-01 5% = ,91601E-01
.56804E-01 1% = .11696
.29008E=01 P(N>=r)= .60830
.69450E-02 10% = ,75070E-01
.28942E-01 5% = ,87132E-01
.54448E-01 1% = .11095
+27474E-01 P(N>=r)= .59094
.75192E-02 10% = .71618E-01
.28374E-01 5% = ,82967E-01




28

29

30

31

32

33

34

35

36

37

38

39

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
20%
MEAN
99%

95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
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.15021E-02

.31786E-01
.17017E~-03
.69780E-03
.15713E-02

.30762E-01
.17354E-03
.72391E-03
.16719E-02

.29764E-01
.17866E-03
.76083E-03
.18049E-02"

.28785E~01
.18553E~03
.80876E-03
.19668E-02

.27818E-01
.19406E-03
.86700E-03
.21462E-02

.26862E-01
.20405E-03
.93330E~-03

"+« 23244E~02:

. 25918E=0X

.21515E-03
.10033E-02
.24807E-02

.24988E-01
.22679E~03
.10710E-Q2
.26005E-02

.24074E-01
.23827E-03
.11300E-02
.26782E~02

.23181E~-01
.24877E~-03

.11751E~02"

.27153E~02

+22312E-01
.25752E-03
.12041E-02
.27178E-02

«21471E-01
.26397E-03
.12172E-02

25%

S.D.

75%

50%
25%

S’oDo

75%

50%
25%

s.D.
75%
50%
25%

S.D. )

75
50%
25%

‘S‘D.

75%

50%
25%

S.D.
75%
50%

25%

s o‘f'Dfo i

75%
50%
25%

S.DO.

75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

S.D.
75%

50% °

25%

S.D.

75%
50%

O ] [ I ] ﬁﬂ*ﬂ LI B | L ] una s
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.52229E~01

.26041E-01
.80678E~-02
.27771E-01
.50127E-01

+24703E-01
+85354E-02
.27127E-01

.48130E-01

.23453E-01
.88974E-02
+26443E-01
.46223E-01

.22288E-01
.91465E-02
.25724E~-01
.44399E-01

«21204E-01
.92844E-02
«24973E-01
.42648E-01

.20194E-01
«93219E-02
+24197E-01
.40966E-01

.19256E~-01

«92734E-02

+23404E-01
.39350E-01

.18383E-01

.91544E~02
.22603E-01
.37798E-01

.17572E-01
.89797E-02
.2}801E-01
.38%09E-01

.16815E-01
.87641E-02
.21007E-01
.34881E-01

.16108E-01

.85196E-02
.20226E-01
.33515E-01

+15447E~01
.82570E-02
«19464E-01

1% = ,10535

P(N>=r)= ,57465
10% = ,68389E-01

5% = ,79084E~-01
13 = ,10010
P(N>=r)= .55953
10% = .65368E-01
5% = _,75468E-01
1% = ,95197E-01
P(N>=r)= .54564

10% = ,62529E-01
5% = .72086E-01
= .90676E-01

P(N>=r)= .53300

10% = ,59850E-01
5% = ,68920E-01
1% = ,86482E-01

P(N>=r)= .52161

10% = .57324E-01
5% = .65941E-01
1% = .82588E-01

P(N>=r)= .51139

10% = ,54931E-01
5% = .63136E-01
1% = .78967E-01

P(N>=r)= .50226

10% = ,52662E-01
5% = .60488E-01
1% = .75574E-01

P(N>=r)= .49411

10% = ,50508E-01
5% = ,57983E-01
1% = ,72388E-01

P(N>=r)= .48683
10% = .48462E~01
5% = .55612E-01
1% = .69385E-01

P(N>=r)= .48027
10% = .46519E-01
5% = .53366E-01
1% = .66552E-01

P(N>=r)= .47433

10% = .44672E-01
5% = ,51236E-01
1% = .63875E-01

P(N>=r)= .46887
10% = .42917E-01
5% = .49216E-01




40

41

42

43

44

45

46

47

48

49

50

51

90%

MEAN
99%
95%
90%

MEAN

99%

95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
290%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

i
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.26929E-02

.20659E-01
.26789E-03
.12165E-02
.26479E-02

.19878E-01
.26933E-03
.12049E-02
.25890E-02

«19130E-01
.26861E-03

.11853E-02

.25212E-02

.18414E-01
.26618E-03
.11603E-02
.24485E-02

«.17730E~-01
.26247E-03
.11321E-02
.23738E~02

.17077E-01
.25792E-03
.11021E-02

"+ 16453E~01.
75%

.25284E-03
.10715E-02
.22252E-02

.15859E-01
«.24749E-03
.10410E-02
.21535E-02

.15291E-01
.24204E~03
.10111E-02
.20843E-02

.14750E-01
.23661E-03
.98200E-03
.20177E~02

.14233E-01
.23127E-03
.95387E-03
.19538E~02

+13738E~-01
.22606E-03
.92678E~-03

25%

S.D.
75%
50%
25%

S.D.
75
50%
25%

S.D.

75%

50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

stD.

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

SCD.
75%
50%
25%

S.D.

75%
50%
25%

S.D.

75% -

50%

R I A U na nu il Hﬂyﬂ AR RN

.32209E-01

.14826E-01
.79846E-02
.18726E-01
.30961E-01

.14241E-01
.77093E-02
.18013E-01
.29771E-01

.13690E-01
.74359E-02
.17328E-01
.28637E-01

.13168E~-01
.71681E-02
.16671E-01
.27556E-01

.12674E-01
.69082E-02
.16043E-01
.26525E-01

.12205E-01
.66575E~02
.15443E-01
+25543E~-01

.11759E-01
.64170E~02
.14871E-01
.24607E-01

.11335E-01
.61867E-02
.14325E-01
.23714E-01

.10931E-01
.59666E~02
.13805E-01
.22862E-01

.10545E~-01
.57566E~02
«.13308E-01
.22049E-01

.10176E~01
.55561E-02
.12834E-01

«.21272E-01

.98241E-02
.53647E-02
.12381E~-01

1% = .61342E-01

P(N>=r)= ,46379

10% = ,41249E-01
5% = ,47300E-01
1% = ,58944E-01

P(N>=r)= ,45901

10% . = .39663E-01
5% = .45480E-01
1% = ,56672E-01

P(N>=r)= .45444

10% =..38156E-01
5% = ,43752E-01
1% = ,54516E-01

P(N>=r)= .45003

10% = ,36722E-01
5% = .42110E-01
1% = ,52471E~-01

P(N>=r)= .44573

10% = ,35358E-01
5% = .40548E-01
1% = .50528E-01

P(N>=r)= ,44151

10% = .34059E-01
5% = .39062E-01

1% = .48680E-01

P(N>=r)= .43734
10% = .32821E-01
5% = ,37647E-01
1% = .46923E-01

P(N>=r)= .43320

10% = .31641E-01
5% = .36299E-01
1% = .45249E-01

P(N>=r)= .42909

10% = .30516E-01
5% = .35013E-01
1% = .43654E-01

P(N>=r)= .42498
10% = .29442E-01
5% = .33786E-01
1% = .42133E-01

P(N>=r)= .42089
10% = .28415E-01
5% = .32614E-01
1% = .40680E-01

P(N>=r)= .41680
10% = ,27434E-01
5% = ,31493E-01




52

53

54

55

56

57

58

59

60 -

61

62

63

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

29%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN

99%

95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
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.18926E-02

.13266E~01
.22099E-03
.90074E-03
.18340E-02

.12813E-01
.21608E~03
.87570E-~03

.17779E-02

.12381E-01
.21132E-03

.85165E-03.

.17242E-02

.11966E-01
.20672E-03
.82853E~03
.16727E-02

.11568E-01
.20227E-03
.80630E-03
.16232E-02

.11187E-01
.19795E-03
.78491E-03

.15758E-02..

.10821E~-01
.19378E-03

.76431E-03
.15303E-02

.10469E-01
.18973E~-03
.74446E-03
.14865E~02

.10131E-01
.18580E~-03
«.72532E-03
«14444E-02

.98066E~-02
.18200E-03
.70686E-03
.14038E-02

.94942E~02
.17830E-03
.68903E~03
.13648E-02

.91937E-02
.17470E-03
.67181E-03

X

SgD-
79%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%
s.D.
75%
50%
25%

SQDQY
75%

50%

25%

.8.D.
"715%

50%
25%

S.D.
75%
50%
25%

s'cDo
75%
50%

25%

S.D.
75%
50%
25%

S.D.

75%
50%

25%

S.D.

75%

50%

BoBR nWu R BTW RN WRWE WEMNN CHREN WA O R T I I R I I
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.20529E-01

.94873E-02
.51817E-02
«11948E-01
.19818E-01

.91649E-02
.50070E-02
«11534E-01
+19138E-01

.88561E~02
.48400E-02
.11138E-01
.18486E-01

.85602E~-02
.46803E-02
+10759E~-01
.17862E-01

.82764E-02
.45269E-02
.10395E-01
.17263E-01

<80041E-02
.43804E-02
«10047E-01
.16688E~01

«77426E-02
.42399E-02
«97130E-02
.16136E-01

«74914E-02
.41045E-02
.93923E-02
.15606E-01

.72500E-02
.39751E-02
.90844E-02
+15097E-01

.70178E-02
.38500E-02
.87885E-02
.14607E-01

.67945E~-02
«37306E-02
.85040E-02
.14136E-01

.65795E-02
.34 48E-02
.82%04E-02

1% = .39293E-01

P(N>=r)= ,41271

10% = ,26496E-01
5% = .30422E-01
1% = ,37967E-01

P(N>=r)= ,40862

10% = _25597E-01
5% = ,29396E-01
1% = .36698E-01
P(N>=r)= .40454

10% = ,24737E-01
5% = .28414E-01
1% = .35483E-01

P(N>=r)= .40045

10% = .23912E-01
5% = ,27473E-01
1% = .34319E-01

P(N>=r)= .39637

10% = ,23121E-01
5% = ,26570E-01
13 = .,33203E-01

P(N>=r)= .39228

10% = ,22361E-01
5% = ,25704E-01
1% = ,32133E-01

P(N>=r)= .38820

10% = ,21632E-01
5% = ,24872E-01
1% = ,31105E-01

P(N>=r)= .38411

10% = .20932E-01
5% = ,24074E-01
1% = .30119E-01

P(N>=r)= .38003

10% = ,20259E-01
5% = ,23306E-01
1% = ,29171E-01

P(N>=r)= ,37594
10% = ,19611E-01
5% = ,22567E-01
1% = ,28259E-01

P(N>=r)= ,37186

10% = ,18988E-01
5% = ,21857E-01
1% = ,27383E-01

P(N>=r)= .36777

10% = ,18388E-01
5% = ,21173E-01



64

65

66

67

€8

69

70

71

72"

73

74

75

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
°9%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
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.13272E-02

.89043E-02
.17121E-03
.65516E-03
.12909E~-02

.86255E-02
.16781E-03
.63905E-03
.12559E~-02

.83568E-02
.16451E-03
.62347E-03
.12221E-02

.80979E=02
.16129E~03
.60837E-03
.11895E-02

.78480E~-02
.15816E-03
.59375E~03
.11579E~-02

.76070E-02

.15510E~-03
.57957E-03
.11274E-02"

. 73743E-02

.15212E-03
.56581E-03
.10979E-02

.71497E-02
.14921E-03

.55247E-03.

.10693E-02

.69326E-02
.14638E-03

.53951E~-03

.10416E-02

.67229E-02
.14360E~03
.52691E-03
.10148E-02

.65201E-02
.14090E-03
.51468E~03
.98881E-03

.63240E-02
.13825E-03
.50278E-03

25%

SQD.
75%
50%

25%

S.D.
75%
50%
25%

's.D.

75%
50%
25%

s.D.
75%
50%
25%

SQDC
75%
50%
25%

s.,D.
75%

50%

25%

S.D

75%
50%

'25%

S.D.
75%

50%
25%
S.D.
75%

50%

25%

s.D.
75%
50%
25%

§.D.

75% .

50%

25%
S.D.

75%
50%

He U tnn Hunu uunu U uwn Houun Hnuu i Huan Wwww nuua I I |

.13682E~-01

.63725E-02
.35043E-02
.79671E-02
.13245E-01

.61730E-02
.33971E~02
.77136E-02
.12824E-01

.59808E~02
.32946E-02
.74693E-02
.12418E-01

.57954E-02
.31956E-02
.72340E-02
.12027E-01

.56166E-02
.31006E-02
.70071E-02
.11650E-01

.54441E-02
.30089E~02
.67883E-02
.11286E~-01

.52776E-02
.29212E-02
 .65771E-02
.10934E-01

.51168E-02
.28370E-02
.63732E-02
.10595E-01

.49615E-02
+27561E-02
.61764E~-02
.10267E-01

.48114E-02
+.26765E~-02
.59862E~02
.99505E~02

.46664E-02
.26009E-02
.58024E-02
.96443E-02

.45261E-02
.25274E-02
.56247E-02

1% =
P(N>=xr)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =
- 5% =

1% -
P(N>=r) =
10% =

5% =

1% =
P(N>=r)=
10% -

5% =

+26539E-01

.36369

.17811E-01
.20514E-01
+25727E~-01

.35960

.17254E-01
.19879E-01
.24944E-01

.35552

" .16717E-01
.19268E-01
.24190E-01

.35143

.16200E-01
.18678E-01
.23462E-01

.34735

.15701E-01
.18109E-01
.22761E-01

.34326

.15219E-01
.17560E-01
.22084E-01

33918

.14754E-01
.17029E-01
.21430E-01

.33509

.14305E-01
.16517E-01
.20799E-01

.33101

.13871E-01
.16022E-01
.20190E-01

.32692

.13451E-01
.15544E-01
.19600E-01

.32284

+.13046E-01
.15082E-01
.19031E-01

.31875
.12654E-01
.14635E-01
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76

77

78

79

80

81

82

83

84 -

-85

86

87

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN"

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

nuwun W hunn iuwui hnug Wuwn huuun T | buuh [ nmwu ]

.96358E-03

.61344E-02
.13567E-03
.49121E-03

.93910E-03

.59508E=02
.13314E-03
.47994E-03
.91534E-03

.57732E-02
.13066E-03
.46897E-03
.89225E-03

.56012E~02
.12824E-03
.45829E-03
.86983E-03

.54346E-02
.12586E-03
.44788E-03

.84803E-03 "

.52732E-02
.12354E-03
.43773E-03
.82683E~-03

.51169E+02
.12126E~03
.42783E-03
.80620E-03

.49653E-02
.11902E-03
.41818E-03
.78613E~-03

.48183E-02
.11683E-03
.40875E~03
.76659E-03

.46758E~02
.11468E-03
.39955E-03
.74756E~03

.45375E-02
.11257E-03
.39056E-03
.72901E~03

.44034E~-02
.11049E-03
.38178E~03

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

. 75%

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%

25%

SOD.
75%
50%

.25%

LG D
‘T8%

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%

50%
25%

S'D.
75%
50%
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.93482E-02

.43905E-02
.24558E~-02
«54529E-02
.90619E-02

.42592E-02
.23860E-02
.52867E-02
.87848E-02

.41322E-02
.23174E-02
.51258E-02
.85167E-02

.40093E-02
.22509E-02
.49701E-02
.82571E-02

.38903E-02
.21864E-02
.48193E-02
.80058E-02

.37751E-02
.21240E-02
.46733E~-02
.77624E-02

.36635E-02

.20633E~02

.45317E-02

+75266E~02

.35853E~-02
.20049E-02
.43946E-02
.72981E-02

.34505E-02
.19482E-02
.42616E-02
.70767E-02

.Bs489E-02
.18933E-02
.41327E-02
.68620E~-02

.32504E~02

.40076E-02
.86538E-02

.31549E-02
.17882E-02
.38863E~-02

1%
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10 . =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
108 =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% =

5% =

1% =
P(N>=r)=
10% -

5% =

1% =
P(N>=r)=
10% =

L1 =

1% =
P (N>=r) =
10% =

5% =

-18480E-01

+31467

«12274E-01
«.14202E-01
+17947E-01

.31058

.11907E-01
-13784E-01
-17431E-01

30650

«11552E-01
«13379E-01

.16932E-01

.30241

-11208E-01
«.12986E-01
.16449E-01

.29833

.10875E-01
.12606E-01
.15980E-01

.29424

.10552E-01
.12238E-01
.15527E-01

.29016

.10239E-01
.11882E-01
.15087E-01

.28607

.99363E-02
.11536E-01
.14661E-01

.28199

.96425E-02
.11201E-01
.14248E-01

«27790

.93576E-02
.10876E-01
.13847E-01

.27382

.90814E~02
.10560E-01
«13459E-01

.26973
.88134E-02
.10255E-01
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89

90

91

92

93

94

95

96

97

98

99

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%

- 95%

90%

99%
95%
90%

MEAN
99%
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.71094E-03

.42732E~02
.10846E-03
.37319E~03
.69332E-03

.41469E-02

.10646E-03
.36479E-03
.67613E-03

.40242E~02
.10449E~03
.35658E-03
.65936E-03

.39051E-02
+.10256E~-03
+.34855E-03
.64299E-03

.37894E~-02
.10065E-03
.34068E-03
.62701E-03

.36770E-02

.98781E~04
.33298E~03
.611L40E-03"

.35678E-02
.96939E-04
.32544E-03
.59615E-03

.34617E-02

.95125E~-04

.31805E-03
.58125E-03

.33586E~02

.93338E~-04
.31080E-03
.56668E-03

.32584E~02
.91578E~-04

.30370E-03

.55243E-03

.31609E~02
.89843E-04
.29674E-03
.53850E-03

.30662E-02
.88133E-04
. 28990E-03

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S§.D.
75%
50%

25%
SoDn :

75%
50%
25%

S.D.
75%
50%
25%

SQD.

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

s.D.
75%
50%
25%

S.D.
75%

50%

25%

S.D.
75%

50%
25%

S.D.
75%
50%.

U 1 I wwuon U I H Hun ilwun O A Hwfn

U

Huun

[

+~64519E~02

.30623E~02
.1737%9E-02
.37686E~02
.62561E~02

.29725E-02
.16889E~02
.36543E-02
.60661E~-02

.28853E~-02
«16413E-02
.35434E-02
.58818E-02

.28008E-02
.15950E-02
.34357E-02
.57028E-02

.27187E~02
.15500E~-02
.33310E-02
+.55292E~02

.26390E-02
.15061E-02
.32294E-02
.53605E-02

.25617E-02
.14634E-02
.31307E-02
.51968E-02

.24866E-02
+14218E-02
.30347E-02
.50378E-02

.24137E-02
«.13813E-02
.29415E-02
.48834E-02

.23429E-02
.13418E-02
.28508E-02
.47334E-02

.22741E-02
+13033E~-02
.27627E-02
.45877E-02

.22073E-02
+12658E-02
+26770E-02

1%

P (N>=r)=
10%
5%
1%

P
o
0P
i

w0
(4
i

8]
o
I

P (N>=r)
10%

5%

1%

P (N>=r)
10%
5%
1%

P(N>=r)=
10%
5%
1%

P(N>=xr)=
10% =
5% =
1% =

P (N>=r)=
10%

5% =
1% =

P(N>=r)=
10%
5%
13

P (N>=r)
10%
5%

.13082E-01

.26565

.85534E-02
.99578E-02
«12716E-01

.26156

.83011E~02
.96698E~02
.12360E-01

.25748

.80562E-02
.93903E~02
+12016E-01

.25339

.78185E-02
.91189E-02
.11681E-01

.24931

.75877E-02
.88553E-~02
+11355E-01

.24522

+73636E-02
.85993E-02
.11039E-01

.24114

.71459E-02
.83507E-02
.10732E-01

.23705

+«69345E-02
.81091E-02
.10434E-01

.23297

.67291E~02
.78744E-02
.10144E-01

.22888

.65296E~02
.76463E-02
.98621E~02

.22480
«63357E-02

.74246E-02

.95880E-02

.22071
.61472E-02
.72091E-02
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101

102

103

104

105

106

107

108

109

110

111
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.52486E-03

.29740E~-02
.86446E-04
.28320E-03
.51151E-03

.28844E-02
.84782E-04
.27661E~-03
.49844E-03

.27973E-02
.83140E-04
.27015E-03
.48565E-03

.27125E-02

.81519E-04

.26380E~-03
.47311E~-03

.26301E-02
.79919E-04
.25756E~03
.46083E-03

.25498E~-02

.78338E-04 "
.25L43E-03
.44879E-03

-.24718E-02
.76776E-04
.24540E-03

+43699E-03.

.23958E-02
.75232E-04
.23947E-03
.42542E-03

.23219E-02
.73706E-04
+23364E-03
.41407E-03

.22500E-02

.72197E-04
.22791E-03
.40294E-03

.21801E-02 .

.70705E-04
.22227E-03
.39202E-03

+21120E-02
.69228E~-04
.21671E-03

25%

S.D.
75%
50%

25%

SQD.
75%
50%.

25%

S. D.
75%
50%
25%

b'SADo )

75%
50%
25%

S.D.
75%
50%

25%

S.D.

75%
50%
25% ¢

25%

25%

ENEN

.44461E-02

+21425E-02
.12292E-02
.25937E-02
+43086E-02

+20794E~02
«11935E-02
+25126E-02
+41749E-02

W# -

.20182E~-02
.11587E~02
+24338E-02
+40450E-02

Borouon

.19587E~02
.11247E-02
.23572E-02
.39188E-02

.19009E-02
.10916E-02
.22826E-02
.37960E-02

nunn

«10592E-02
.22100E-02
+.36768E-02

.17901E-02
.10276E-02
:21394E-02
.35609E~02

?§.17371E—02
- +99680E-03
.20708E-02
.34482E-02

I sl

.16855E-02
.96669E~03
+.20039E-02
.33387E-02

-16354E~-02

.19387E-02
+32322E-02

hnwu,

.15867E~02
.90859E-03
.18748E~-02
.31287E-02

+15394E-02
.88057E -03

o

-18447E-02

.93730E~03

1%

P (N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

P(N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

P(N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

—
=
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o

-93215E-02

.21663

.59640E-02
.69996E-02
.90623E-02

21254

.57860E-02
.67959E-02
.88103E-02

.20846

.56129E~02
.65979E~02
.85651E-02

.20437

.54447E-02
.64053E-02
.83265E-02

.20029

.52811E-02
.62179E-02
.80944E-02

.19620

.51220E-02
.60358E-02
.78686E-02

.19212

.49673E-02
.58586E-02
.76488E-02

.18803

.48169E-02
.56862E-02
.74349E-02

.18395

.46706E-02
.55185E-02
.72267E-02

.17986

.45284E-02
.53554E-02
.70240E-02

.17578
.43900E-02
.51967E~02
.68268E-02

.17170
.42555E-02

.+50423E-02




112

113

114

115

1le

117

118

119

120

121

122

123

90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%:
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
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.38130E-03

.20457E~02
.67767E-04
.21125E-03
.37079E-03

.19813E-02
.66322E-04

.20587E~03

.36047E~03

.19186E-02
.64891E~04
.20057E-03
.35035E-03

.18576E~-02

.63474E-04

.19536E~03
.34041E-03

.17983E-02

.62072E-04
.19023E~03
.33067E-03

.17406E~-02
.60685E-04

-+ 18518E=03:
.32110E=03 "

.16845E-02

.59311E~04
.18021E-03
.31172E-03

.16299E-02
.57952E-04
.17532E-03
.30253E-03

.15769E-02

.56608E~04

.17051E-03
.29351E-03

.15254E-02
.55278E-04
.16578E-03
.28468E-03

.14753E-02
.53963E~04
.16113E-03
.27603E-03

.14267E~02
.52664E-04
«.15656E-03

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%
S.D’
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
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.30281E~02

.14934E-02
.85320E-03
.17510E-02
.29304E-02

.14487E~-02
.82648E-03
«16938E-02
.28354E-02

.14052E-02

- .80039E-03

.16405E-02
.27430E-02

.13630E-02
.77493E-03
.15871E-02
.26533E-02

.13220E-02
.75007E-03
.15334E~02
.25662E-02

+.12821E-02
.72582E-03
.14801E-02
.24815E-02

+12433E~02
+70217E-03
-14292E~-02
«23993E-02

«12057E-02
.67910E-03
.13801E-02
.23194E-02

.11691E~-02
.65661E~-03
.13324E-02
.22419E-02

.11336E-02
.63470E~03
.12862E-02
.21666E~02

+.10991E-02

.61335E-03
.124}3E-02
.20935E-02

.10656E-02
.59258E-03
.11977E-02

1%

[

P (N>=r)
10%

5%

1%

P(N>=r)=
10%
5%
1%

| I |

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=
10%
5% =
1% =

P(N>=xr)=
10%
5%
1%

P (N>=r)
10%

5%

1%

huwn

P(N>=r)=
10%
5%
1%

W un

P (N>=r)
10%

5%

1%

P(N>=r)=
10%
5%
1%

P(N>=xr)=
10%
5%
1% =

P(N>=r)=
10%
5%
1%

P(N>=r)=
10% =
5% =

.66347E-02

16761

+41247E-02
-48920E-~02
.64478E-02

-16353

«39974E-02
-47459E-02
.62658E~-02

.15945

.38737E-02
.46037E-02
.60886E-02

.15537

«37534E-02
.44654E-02
.59161E-02

.15128

.36364E-02
.43309E-02
.57481E-02

.14721

.35227E-02
+42000E-02
.55846E-02

.14313

.34122E-02
+.40727E-02
.54254E-02

.13905

.33047E~-02
.39488E-02
.52704E-02

.13498

.32003E-02
.38284E-02
.51195E-02

.13091

.30988E~-02
.37113E-02
«49727E-02

.12684

.30002E-02
+.35975E-02
.48297E-02

.12278
.29044E-02
.34868E-02



124

125

126

127

128

129

130

131

132

133

134

135
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99%
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.26756E-03

.13795E~02
.51381E-04
.15208E-03
.25928E-03

.13336E~02
.50115E~-04
.14768E~-03
.25118E-03

.12892E-02
.48867E-04
.14337E-03
.24327E-03

«.12461E-02
.47637E-04
.13915E-03
.23555E~03

.12043E-02
.46426E-04
.13502E~03
.22802E-03

.11638E-02
.45235E~-04

.13098E=03
.22069E-03

.11245E-02
.44066E-04
.12703E-03
.21355E~-03

.10865E-02
.42918E~04
.12319E~-03
.20661E-03

.10498E-02
.41793E-04
.11944E-03
.19987E~-03

.10142E-02
.40692E~-04
.11579E-03
.19333E-03

.97988E-03
.39615E-04
.11224E-03
.18699E-03

«94669E-03
.38564E-04
.10880E~

25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

S.D.
75
50%
25%

S.D.

75%
50%

25%

S.D.
75%
50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
0%

L Y I | U Wnun wuw, uwuuw huin L i

now oo

hwuwy waunw i nu

-+ 77256E~

.20227E-02

.10330E-02
.57237E-03
.11555E~-02
.19540E-02

.10014E-02
.55272E~-03
.11146E-02
.18874E-02

.97071E-03
«53363E-03
+10750E-02
.18228E-02

.94091E-03
.51509E-03
.10366E-02
.17602E-02

.91199E-03
.49711E-03
.99944E-03
.16996E-02

.88392E-03
.47967E~03
.96352E~03
.16409E-02

.85669E-03
.46279E-03
.92880E-03

.15838E-02

.83028E-03
.44645E-03
.89526E-03
.15272E-02

.80466E~-03
.43064E-03
.86289E-03
.14721E-02

.77982E-03
.41538E-03
.83166E-03
~14216E-02

.75574E-03
.40064E-03
.80156E-03
.13756E-02

.73240E-03
.$8643E-03
03

1%

[

P (N>=r)
10%

5%

1%

e nun

P(N>=r)=
10%
5%
1%

W

P(N>=r)=

1lo0% =
5% =
1% =

P(N>=r)=
10%
5%
1%

|

P (N>=r)=
10%
5%
1%

P (N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

P(N>=r)=
10%
5% =
1% =

P (N>=r)=
10%
5%
1%

P(N>=r)=
10% =
5% =
1% =
P(N>=r)=
10% =

5% =

+46906E~-02

.11873

.28114E-02
.33793E-02
.45552E-02

11469

.27211E-02
.32747E-02
.44235E~02

.11065

«.26334E~02
.31732E-02
+.42953E-02

.10663

.25483E~-02
.30745E-02
.41707E-02

.10261

+.24658E-02
.29788E~-02
+40494E-02

.98620E-01
+23858E~-02
.28858E~02
+.39315E-02

.94644E-01
.23082E-02
.27955E~-02
.38169E-02

.90691E-01
«22330E-02
.27079E~02
.37055E-02

.86764E-01
.21601E~-02
.26230E-02
.35972E~02

.82868E~-01
.20895E~02
.25406E-02
.34920E-02

.79006E-01
.20212E-02
.24608E~-02
.33898E-02

.75183E-01
.19551E~02
.23834E-02



136

137

138

139

140

141

142

143

144

145

146

147

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%

95%
90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%

[l

wwuu biuu o Wunu nua !!!lﬂll WinwHu tuin mnuu nmwnn [

L]

.18086E~-03

.91465E-03

.37539E-04

.10546E-03
.17492E-03

.88373E-03

.36541E-04
.10222E-03
.16919E~-03

.85390E-03
.35569E-04
.99092E~-04
.16366E-03

.82515E~03

.34625E~04

.96065E-04
«.15833E-03

.79746E-03
.33709E-04
.93143E-04
.15319E-03

.77079E-03

.32821E-04
.90324E+-04
< 14825E~03

.74512E~03

.31961E~04

.87608E-04
.14350E-03

«.72043E-03

.31128E-04
. 84992E-04
+.13894E~03

.69669E-03
.30324E-04

.82476E~04
.13456E-03

.67387E~-03
.29547E-04

.80057E-04
.13036E-03

.65195E~03
.28797E-04
.77733E-04

.12633E-03

.63090E~03

= .28074E-04

. 755Q3E~0

25%

kSoD‘.
75%

50%
25%

S-Dv o

75%

- 50%

25%

s.D.
75%
50%
25%

S. D;

75%
50%
25%

fﬁ;D.
75%

50%
25%

S.D.

75%
50%

25%

SO‘DQ‘ ‘

75%
50%
25%

$.D.

75%
50%

25%

75%
50%
25%

S s. D‘\.
75%
50%

25%

S.D.
75%
50%

25%

S.D.

75%
2
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+.13284E-~-02

.70979E~-03
.37274E-03
.74464E-03
.12816E-02

.6878B9E-03
.35956E-03
.71777E-03
.12368E-02

.66668E~03
»34688E~03
.69195E-03
.11939E-02

.64615E-03
+.33470E~-03
.66714E-03
.11526E-02

.62627E-03
.32300E-03
.64332E-03
.11129E-02

.60705E-03
«31178E-03
.62046E-03
+10746E~-02

.58846E-03

.30102E-03
.59853E-03

.10378E-02

.57048E-03
.29071E-03

.57752E-03

.10024E-02

.55310E-03
.28083E-03
.55740E~03
.96845E-03

.53630E-03
.27138E-03
.53813E-03
.93582E-03

.52008E~03
.26235E-03
.51969E-03
.90450E-03

.50441E-03

.25371E-03

1% = .32906E-02
P(N>=r)= ,71406E-01
10% = .18912E-02

5% = .23085E-02

1% = .31943E-02
P(N>=r)= .67679E-01
10% = .18294E-02

5% = .22359E-02

1% = .31008E-02
P(N>=r)= .64008E-01
10% = .17697E-02

5% = .21657E-02

1% = .30101E-02
P(N>=r)= .60399E-01
10% = .17120E-02

5% = ,20977E-02

1% = ,29222E-02
P(N>=r)= .56860E-01
10% = .16563E-02

5% = .20320E-02

1% = .28369E-02
P(N>=r)= .53396E-01
10% = .16025E~02

5% = ,19685E-02

1% = ,27542E-02
P(N>=r)= .50014E-01
10% = ,15507E-02

5% = .19071E-02

1% = .26741E-02
P(N>=r)= .46721E-01
10% = ,15007E-02

5% = ,18478E-02

1% = ,25965E-02
P(N>=r)= ,43523E-01
10% = ,14524E-02

5% = .17906E-02

1% = ,25213E-02
P(N>=r)= .40427E-01
10% = .14055E-02

5% = .17353E-02

1% = .24486E~-02
'P(N>=r)= .37439E-01
10% = ,13587E-02

5% = .16820E-02

1% = ,23781E-~02
P(N>=r)= .34563E-01
10% = ,13118E-02
5%

* .16306E-02
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149

150

151

152

153

154

155

156

157

158

159

90%

MEAN
99%
95%
90%

- MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
29%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
90%"

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

I
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.12247E-03

.61070E~-03
.27377E-04
.73362E-04
.11878E~03

.59130E-03
.26706E-04
.71309E-04
.11524E-03

.57270E-03

.26060E-04
.69341E~-04
.11186E~03

.55485E~-03

.25439E~-04

.67455E-04
-10862E-03

.53774E-03
.24841E-04

.65647E-04
.10553E-03

.52134E-03
«.24265E-04

. 639X6E~04
«10257E-03

.50561E-03
.23712E-04
.62258E-04
.99739E-04

.49053E-03
.23181E-04
.60670E-04
.97034E-04

.47608E-03
.22670E~-04
.59149E-04
-94447E~04

.46224E-03
.22179E-04
.57692E-04
+.91974E~-04

.44896E-03
.21707E-04

.56297E-04

.89609E-04

.43624E-03
.21253E-04
.54960Ef04

25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

SO‘D'
75%

50%

25%

S.D.
75%
50%

25%

S.D.
75%
50%
25%

S.D.

75%

50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

SCD. .

75%
50%
25%

S.D.
75%
50%
25%

§.D.

75%

50%

25%

S.D.
75%
50%

It

e U nuuasg L B | U | hutn e na L it nus I Bt I I O

-87445E-03

929E =03
4%545E-03
.48518E -03
.843F53E-03
¥

b 4
.47469E-03
.23756E-03
.46906E-03
.81800E-=03

.46060E-03

.23003E-03
.45365E-03
+.79151E-03

+44701E-03
+22283E-03
.43893E-03
+76614E-03

.43390E-03
.21597E-03

.42487E-03

.74183E-03

+42125E-03
.20942E-03
+41144E-03
.71854E-03

.40906E-03
.20316E-03
.39862E-03
.69625E~03

.39731E-03
«19719E~-03
.38638E-03
.67490E-03

.38597E-03

+19149E-03

.37469E-03
.62447E‘03

.37505E-03
-18605E~03
.36352E-03
.63490E-03

.36452E-03
.18086E-03
.3%286E-03
.61617E-03

.35437E-03
+17591E-03

.34268E-03

1% = .23100E-02
P(N>=r)= .31806E-01
10% = ,12711E-02

5% = ,15810E-02

1% = .22441E-02
P(N>=r)= .29172E-01
10% = ,12342E-02

5% = ,15332E~02

1% = ,21804E-02
P(N>=r)= .26664E-01
10% = ,11962E-02

5% = ,14872E-02

1% = ,21188E-02
P(N>=r)= .2428S5E-01
10% = .11590E-02

5% = ,14428E-02

1% = .20592E-02
P(N>=r)= .22039E-01
10% = ,11235E-02

5% = .14001E-02

1% = ,20016E-02
P(N>=r)= .19925E-01
10% = .10894E-02

5% = ,13589E-02

1% = .19460E-02
P(N>=r)= .17946E-01
10% .10566E-02

5% = .13189E-02

1% = .18923E-02
P(N>=r)= .16099E-01
10% = ,10252E-02

5% = ,12774E-02

1% = .18404E-02
P(N>=r)= .,14384E-01
10% = ,99495E-03

5% = ,12365E-02

1% = ,17903E-02
P(N>=r)= .,12799E-01
10% = .96594E-03

5% = ,12012E-02

1% = .17419E-02
P(N>=r)= .11341E-01
10% = ,93808E~03

5% = ,11694E-02

1% = ,16952E-02
P(N>=r)= .10006E~01
10% = .91132E-03

5% = ,11373E-02



3
90% = .87347E-04 25% = .59825E-03 1% = .16500E-02

E) The mean of the potential = 4.5077
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PET

NO.
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UATI

PLAY

Ass

RIMES MODULE MPRO

OF POOLS DISTRIBUTION AND RISKS
e e ok oo e e e de e e e de ke e e e e ok o e e e e ok e ok e o ok

C5489304

essor PJ Lee & K Olsen-~Heise

Geologist Peter Hannigan & K Osadetz
Operator KOH :
Run date FRI, APR 23, 1993, 2:24 PM

B)

S ¥p

GEOLOGICAL FACTOR

G — S — " -~

PLAY LEVEL Overall Play Level Risk
PROSPECT LEVEL Presence of Closure
Presence of Porosity
Adequate Seal
Adequate Source
Overall Prospect Level Risk

EXPLORATION RISK: .

No. of Prospects Distribution

Minimum = 250
Maximum = 5000
Mean = 1809.25
S.D. = 1452.62

99.00 250
95 312
90 388
80 541
75 618
60 847
50 1000
40 1800

25 3000

MARGINAL PROBABILITY

Belt-Purcell Basin Structural Immature Gas Play



C) No.

Minimunm
Maximum

Mean
s L] D.

Frequency

20

10

3400

4200

4600

4920

5000

of Pools Distribution

95

90

80

75

60

50

40

25"

20

10

132
34.60
28.39

No. of Pools

10
11
16
22
34
57
65
80
89

101

132
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PETRIMES MODULE PSRK

INDIVIDUAL POOL SIZES BY RANK

WHERE N IS A RANDOM VARIABLE
% % o e Jo e Je Je Je e o o de dede ke ok e ok ok ok e e e ok e ok

UAI

PLAY
Assessor
Geologist

C5489304

Operator KOH
Run date -FRI, MAY 14,

A)

B)

c)

D)

Basic Information

. . - Y - — — Y ———— - ——

TYPE OF RESOURCE
UNIT OF MEASUREMENT

1993, 10:21 PM

=Gas In Place
SYSTEM OF MEASUREMENT =S.I.

=M-"cu m:

(19)

Lognormal Pool Size Distrihuﬁion

A W W G SO e W S WD S Y G S T T S W - W W w— SNy Wb —

Summary mu

Statistics sig. sqg

Upper 99.99%
Percentiles 99.00%
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
65.00%

No. of Pools Distribution

R O S TR W S S Gy GES CHI M WS W SN Wy W P S

Lower Support
Upper Support
Expectation
Standard Deviation

Pool Sizes By Rank

Pool Rank

1 MEAN
99%
95%
90%

[ I I

99%
95%
90%

3 MEAN
99%
95%

.96508 MEAN = 17.973
= 3.8476 §.D. = 121.74
= ,17823E-02 60.00% = 1.5970
= ,27375E-01 55.00% = 2.0515
= .10421 50.00% = 2.6250
= ,21252 . 45.00% = 3.3587
= .34373Y'  40.00% = 4.3147
= ,50370° . 35.00% = 5.5895
= ,69911: 30.00% = 7.3427
= .93843 - 25.00% = 9.8563
= 1.2328 20.00% = 13.680

0
132
34.60
28.39

Distribution

257.88 S.D. = 650.05
3.4905 75% = 46.980
11.073 50% = 118.08
19.239 25% = 267.80
86.774  S.D. = 115.10
1.1150 ~75% = 19.368
4.2659 50% = 51.326
7.7529 25% = 112.51
50.882 ' 8.D. = 59.908
.45948 75% = 10.758

2.0802

50%

30.708

1l
1

Belt-Purcell Basin Strugtural Immature Gas Play
" PJ Lee & K Olsen-Heise
Peter Hannigan & K OSadetz

5.00%
0.00%
8.00%
6.00%
5.00%
4.00%
2.00%

1.00%

.01%

P(N>=r)=

10%
5%
1%

P (N>=r)=

10%
5%
1%

P(N
10%
5%

>=r) =

20.047
32.423
41.313
55.413
66.122
81.377
147.46
251.71
3866.2

W00 u-8

. 99965
557.27
883.25
2234.8

.99768
201,18
280.40

526.06

.99195
121.54
162.17
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11

12

13

14

15

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
929%
95%:
20%

MEAN
99%
95%
20%

MEAN

99%

95%
90%

MEAN

99%
95%
90%

MEAN
29%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%

il

nmuuu

T

nunun tuuu wnun o nuw nmuun unu

4.0427

35.452
.23733
1.16869
2.4031

26.988
.14851
.74012
1.5807

21.718
.10667
.52151
1.1318

18.162
.83943E~-01
.39838

.86688

15.617
.70013E-01
.32217
.69811

13.715

.60581E-01 -
. 27091

.58313 0

12.245
.53701E~01
.23419
.50085

11.079
.48453E-01
.20690
.44039

10.134
.44387E-01
.18640
.39586

9.3554
.41268E-01
.17121
.36390

8.7016
.38962E-01
.16048
.34259

8.1424
.37392E-01
.15369

25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

S.D.
75%
50%
25%

§.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75% .
50%
- 25%

s.D.
75%
50%
25%

S.D.
75%

50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%
50%
25%

SoDo‘
75%

. 50%

oo

hnnn hauw nwna i R.4H nn h#uun nuuwt Wuun { I I R ]

70.916

40.311
6.8503
21.016
51.627

30.263
4.7702
15.665
40.551

24.128
3.5541
12.453
33.406

19.981
2.7916
10.427
28.427

l6.982

'2.2859

9.1103
24.756

14.707
1.9363
8.2405
21.930

12.919
1.6894
7.6575
19.681

11.472

1.5163

7.2545
17.845

10.276
1.4012
6.9579

16.313

9.2672
1.3365
6.7198

~15.012

8.4029
1.3195
6.5094
13.889

7.6523
1.3501
6

1%

P(N>=r)
10%

5%

1%

P(N>=r)=
10%
5%
1%

P (N>=r)
10%

5%

1%

wnnan

P(N>=r)=
10%
5%
1%

P(N>=r)=
10% =
5%
1%

P(N>=r)=
10%
5%
1%

hu

P (N>=r)
10%

5%

1%

' B |

P (N>=r)
10%

5%

1%

|

P(N>=r)=
10%
5%
1%

huu

P(N>=r)=
10% =
5% =
1% =

273.70

.98047
86.667
112.95
180.23

.96241
67.058
86.041
132.43

.93840
54.489
69.101
103.65

.90994
45.743
57.465
84.516

.87866
39.301
48.982
70.907

.84587
34.355
42.523
60.752

.81245
30.434
37.441
52.896

.77892
27.250
33.339
46.646

.74569
24.611
29.960
41.560

.71307
22.388
27.129

 37.346

.68142
20.488

24.721

33.798

.65112
18.842
22.646



16

17

18

19

20

21

22

23

24

25

26

27

90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%

i

hwau

o n wannu B oun H-HIIH o W hwun nunu

o

.33087

7.6538
.36507E-01
.15055
.32831

7.2171
.36274E-01
.15094
.33497

6.8180
.36670E-01
.15481
.35107

6.4458
.37667E-01
16212
.37639

6.0933
+39220E-01
.17262
.40930

5.7562

«41238E-01.
-+ +18564 ¢
44557

5.4328
.43565E~01
.19979
.47886

5.1226
.45972E-01
.21309
.50325

4.8264
.48177E-01
.22350
.51582

4.5449
.49905E-01
.22965
.51687

4.2789
.50967E-01
.23128
.50864

4.0289
.51300E-01
.22893

25%

S.D.
75%
50%
25%

S.D.
75%
50% "

25%

S.D.
75%
50%
25%

25%

Hnon - na U I | #nna | nin [ U R A B L | Fuau ]

12.903

" 6.9932

1.4263
6.1058
12.027

6.4096
1.5354
5.8965
11.240

5.8898
1.6517
5.6765
10.524

5.4252
1.7476
5.4451
9.8662

5.0093
1.8072
5.2034
9.2588

4.6366

©1.8280

- 4.9548%%
' 8.69: ,

4.302%
1.8143
4.7015

8.1570

4.0022
1.7741
4.4487
7.6578

3.7320
1.7148
4.1998
7.1895

3.4880
1.6434
3.9587°
6.7514

3.2668
1.5655

3.7282 .

6.3431

3.0653
1.4852
3,5098

1% = 30.770
P(N>=r)= .62255
10% = 17.399

5% = 20.838

1% = 28,156
P(N>=r)= .59607
10% = 16.120

5% = 19,245

1% = 25,874
P(N>=r)='.57195
10% = 14.976

5% = 17.828

1% = 23,863
P(N>=r)= ,55033
10% = 13.946

5% = 16.557

1% = 22.076
P(N>=r)= ,53125
10% = 13.013

5% = 15.411

1% = 20.478
P(N>=r)= .51460
10% = 12.163

5% = 14.375

1% = 19,039
P(N>=r)= .50016
10% = 11.382

5% = 13.433

1% = 17.738
P(N>=r)= ,48765
10% = 10.663

5% = 12.569

1% = 16.557
P(N>=r)= .47675
10% = 9,.,9952

5% = 11.775

1% = 15.483
P(N>=r)= .46713
10% = 9,3757

5% = 11.040

1% = 14.500
P(N>=r)= .45850
10% = 8.8019

5% = 10.359

1% = 13.593
P(N>=r)= .45060
10% = 8.2712

9.7314

. 5% =




28

29

30

31

32

33

34

35

36

37

38

39

90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

‘MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

O wun I | tun I wnun

wuwn nwnu % n U |

.49389

3.7947

.50965E~01

.22362
.47514

3.5761

.50097E~-01

.21635
-45432

3.3724

.48855E~-01

.20800
.43282

3.1827

.47386E-01

.19920
41154

3.0061

.45805E-01

.19038
.39104

2.8417

*.18182°

.37160. "

2.6885

.42615E-01

.17367
.35337

2.5456

.41092E-01

.16599
.33634

2.4121

.39645E~01

.15880
.32048

2.2872

.38279E-01

.15208
.30569

2.1701

.36992E-01

.14580
.29187

2.0603

«35777E-01

.13991

25%

S.D.
75%.
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.

75%

50%
25%

S.D.
75%
50%
25%

S.D.
75%

50%
25%

S.D.
75%

50%

25%

S.D.
'75%

50%
25%

S§.D.

o I R -nu nnu nuau i llll‘ﬂﬂ Wononon LI B o4 S I | ]

5.9634

2.8812

1.4053
3.3043
5.6109

2.7121
1.3279

3.1119

5.2838

1.2540

2.9323
4.9803

2.4123
1.1843
2.7649
4.6984

2.2788
1.1191
2.6090
4.4363

2.1548
1.0582
2.4638
4.1923

2.0393

'1.0015

2.3286
3.9648

1.9315
.94884
2.2026
3.7524

1.8308

.89976
2.08459

3.5538

1.7365
.85399
1.9749
3.3679

1.6481

81120

1.8719
3.1937

1.5652

1%

P(N>=r)
10%

|

o

[ 4
nnnan

P (N>=r)=
10% =
5% =
1% =

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=

10% =

12.754

.44322
7.7817
9.1521
11.976

.43619
7.3285
8.6178
11.259

+42939
= 6.9099

8.1250
10.601

. .42274

6.5220
7.6699
10.002

.41616
6.1618
7.2480
9.4497

-40962
5.8268
6.8560
8.9406

.40310
5.5147
6.4909
8.4675

.39657
5.2234
6.1504
8.0274

.39003
4.9510
5.8321
7.6167

.38349
4.6961
5.5342
7.2326

.37693
4.4570
5.2549
6.8727

.37037
4.2325

4.9928
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41

42

43

44

45

46

47

48

49

50

51

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

Hinu

Wunn U s [

Bunn

wnn

b

|

+.29607E<01L

.27893

1.9571
.34627E-01
.13437
26677

1.8600
.33534E-01
.12913
.25830

1.7685
.32491E-01
.12417
.24446

1.6823
«31492E~-01
.11944
.23418

1.6008
.30532E-01
.11494
.22442

1.5238

. 11064
.21514:

1.4509
.28715E-01
.10653
.20631.

1.3820
.27854E-01
.10259
.19789

1.3166
.27021E-01
.98823E-01
.18986

1.2546
.26217E-01
.95207E-01
.18220

1.1958
.25438E-01
.91738E-01
.17487

1.1399
.24683E-01
88406E~01

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

75%
50%
25%

S.D.

75%.

50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S D.

75%
50%

25%
s.D.

75%

50%
25%
s.D.

75%
50%

o 0 Huan Bowau oo w4 huun hnuu 1 | H‘HH'H U e huon ]

3.0301

1.4872

.73350
1.6845
2.8763

1.4139
.69812

1.5992

2.7315

1.3448
.66478
1.5188
2.5952

1.2797
.63331
1.4430
2.4665

l1.2182

.60357
1.3714
2.3451

1.1601
+57543
1.3039
2.2303

~1.1053

.54877
1.2399
2.1217

1.0533
.52350
1.1793
2.0190

+49952
1.1218
1.9216

.95749
.47674
1.0674
1.8293

.91327
.45508

"1.0156

1.7418

.87130
+43447

.10%

P(N>=r)

1%

1% =

P (N>=r)

5%
1%

wnnn

P(N>=r)=
10%
5%
1%

[

P(N>=r)=
10%
5%
1%

P(N>=r)=
10%
5%
1%

10%
5%

hwun

0
a0
wnu

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=
10% =
5%

6.5350

.36381
4.0215
4.7464
6.2177

.35725
3.8229
4.5145
5.9192

.35069
3.6357
4.2960
5.6380

.34414
3.4592
4.0898
5.3728

.33758
3.2924
3.8952
5.1225

.33103
3.1348
3.7113
4.8860

.32449

= 2.9858

3.5373
4.6622

31795
2.8446
3.3725
4.4504

-31141
2.7109
3.2164
4.2497

.30487
2.5841
3.0683
4.0593

.29833
2.4637
2.9278
3.8786

.29179
2.3494
2.7943



52

53

54

55

56

57

58

59

60

61

62

63

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%.
95%
°20%.

MEAN
99%
95%
90%

MEAN -

29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%

MEAN
99%

o

huwiun

wnunn hwn

Witnwn

oo wnnu

I I R

I Wann

.16787

1.0868
.23953E-01 75%
.85204E-01 50%
.16117

1.0364
-.23244E-01 75%
.82123E-01 50%
.15475

.98832
 .22556E-01 75%

.79158E-01 50%

.14859

.94259
.21888E~01 75%
.76301E-01 50%
.14268

.89903
.21239E-01 75%
.73546E-01 50%
.13701

.85753

-.20607E~01 75% .

-.70887E-01 50%
*.13155 

.81795

.19992E-01 75%

.68319E-01 50%
.12632

.78021
.19393E~-01 75%
.65836E-01 50%
.12127

.74420  S.D.
.18809E-01 75%
.63435E-01 50%
.11641 25%

.70983 S.D.
-18239E-01 75%

.61110E-01 .50%

.67701 S.D.
-17683E-01 75%
.58859E-01 50%
10721 25%

.64567 s.D.
.17139E-01 75%
.56677E=01

25%

i llﬂl!ﬂ, Huun U I O | o nwnu L WH W0 Wwnu hwun towon i

1.6587

.83145
.41485
.91991
1.5797

«79358
.39615
.87579
1.5047

«75757
.37831
.83404
1.4334

.72332
.36129
.79451
1.3655

.69072
.34503
- .75735
1.3009

.65969
432949
.72153
1.2394

.63012
.31462
.68723
1.1808

.60195
.30040
.65427

.57509
.28679
.62256
1.0718

.54948
.27375
«59233
1.0210

.52504
.26125
.56360
.97262

50173
+24928
3628

.

-
oe
Ul

3.7070

P(N>=r)= ,2852¢

10% = 2.2409
5% = 2.6675
1% = 3.5439

P(N>=r)= ,27872

10% = 2.1376
5% = 2.5469
1% = 3.3888

P(N>=r)= ,27218

10% = 2.0394
5% = 2.4322
1% = 3.2412

P(N>=r)= ,26565

10% = 1.9459
5% = 2.3230
1% = 3.1006

P(N>=r)= ,25911

10% = 1.8569
5% = 2.2189
1% = 2,.9667

P(N>=r)= .25258

10% =.1.7721
5% = 2.1198
1% = 2.8390

P(N>=r)= .24604

10% = 1.6913
5% = 2.0252
1% = 2.7172

P(N>=r)= .23950

10% = 1.6143
5% = 1.9351
1% = 2.6010

P(N>=r)= .23297

10% = 1.5408
5% = 1.8491
1% = 2,4901

P(N>=r)= ,22643

10% = 1.4706
5% = 1.7669
1% = 2.3841

" P(N>=r)= .21990

10% = 1.4037
5% = 1.6885
1% = 2.2829

P(N>=r)= .21337
10% = 1.3398
1.6137




64

65

66

67

68

69

70

71

72

73

74

75

90%

MEAN
99%
95%
90%

MEAN

99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%

- 95%

90%

MEAN
29%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
20%

MEAN
99%
95%
90%
MEAN

99%
95%

W

huaan twnn mauu I Howuu mnuu [ hnnu

.10285

.61574

.16608E~-01
.54562E-01
.98640E-01

.58715

.16088E-01

.52510E-01
.94579E-01

.55983

.15580E-01
.50519E~01
.90657E-01

.53372

.15082E-01
.48587E-01
.86869E-01

.50878
.14596E~01

.46713E-01

.83211E-01

.48495

.14119E~-01 |
-44894E-01
.79678E+0%

.46219

.13653E-01
.43129E-01
.76269E-01

.44044

.13197E-01
+41418E-01
+72978E-01

.41968

.12752E-01
.39760E~-01
.69806E-01

.39985

.12317E-01
.38154E-01
.66748E-01

.38093

.11892E-01
.36600E-0Q1
.63805E~01

.36288
.11478E-01
.35099E-01

5

25%

S.D.
75%
50%

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

: S’I'iD.l

75%
50%
25%

S.D.
75%

50%:
5%

S.D.
75%
50%

25%

S.D.
75%
50%
25%

"S.D.

75%
50%
25%

S§.D.
75%

50%
25%

siDo'
75%
50%
25%

8.D.

7%

T ]

BTRE

CE Y

I i

RN

oy i RH ﬁ LA A wanun

RS

.92645

.47948
23780
.51023
.88240

.45824
22679
.48537
.84035

43796
«21624
.46165
.80022

-41859
.20612
.43901
.76188

.40009
.19642
.41740
.72511

.38241
.18712
.39678
.68999

.36553
.17821
.37710
.65615

.34940
+16968
.35834
.62406

.33399
.16151
+34046
.59409

.31926
.15370
.32342
.56604

.30%520

.14623
.3@718
.53922

.29176
.13910
29174

1%

P (N>=r)=
10%
5%
1%

Huu

P(N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

P(N>=r)
10%

5%

1%

o nu

P(N>=rx)=
10%
5%
1%

P (N>=r)
10%

5%

1%

I I

P (N>=r)
10%

5%

1%

P (N>=r)
10%

5%

1%

hunn

P(N>=r)=
10%
5%
1%

n

P(N>=r)=
10% =
5% =
1% =

P(N>=r)=

10%
5%
1%

P(N>=r)
10%
5%

o nn

2.1861

.20683
1.2788
1.5421
2.0936

.20030
1.2205
1.4737
2.0051

.19377
1.1648
1.4084
1.9205

.18724
1.1116
1.3459
1.8395

.18072
1.0608
l1.2862
1.7620

17420
1.0123
1.2291
1.6878

.16769
.96590
1.1745
1.6168

.16118
.92159
1.1223
1.5488

.15469
.87926
1.0724

1.4837

.14821
.83883
1.0247
1.4213

.14175
.80022
.97904
1.3616

.13531
.76336

.93543



76

77

78

79

80

81

82

83

84

85

86

87

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%

'90%

MEAN
99%
95%
20%

MEAN

- 99%

95%

90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%
95%
90%

MEAN
99%

o nn

wunHu

nmunnu U I | nnuna Wn#n [/ I wnan

i nn

.60973E~01

.34567

.11075E-01
.33649E-01
.58253E~-01

.32926

.10683E-01
.32250E-01
.55643E-01

.31364

.10302E-01
.30904E-01
.53141E-01

.29876

.99330E-02
.29610E-01
.50747E-01

.28461

.95758E~02
+.28368E-01
.48459E-01

.27115

+92308E~02.
-27178E-01"
-46276E-01"

.25836

.88980E-02
.26038E~-01
.44195E-01

- .24621
.85776E-02
.24950E~-01
.42216E-01

.23469

.. 82697E-02
.23912E-01
.40335E-01

.22376

.79743E~02
.22924E-01
.38551E-01

21340

.76913E-02
.21983E-01
.36860E~-01

.20359
.74206E-02

<

25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

S.D.
75%
50%
25%

= ,51321

=" ,27892

t 13229
B, 27704
;.

.48809

26666
.12580
.26307.
.46419

U

.25494
.11963
.24980

U

.24376
.11375
.23721
.42004

.23309
.10817
.22527
.39960

.22290
.10287
«21395
*-38018

.21318

.20324
.36176

U I B

.20390

.19311
«34428

.19506

.18354
.32771

.18663

.17449
.31202

Honu

.17859

.16596
. 29717

17094

= ,15792

-44155

.97847E-01

.93092E-01

.88596E-01

.84348E-01

.80339E-01

.76559E-01

1% = 1.3045

P(N>=r)= ,12889

10% = ,72817

5% = ,89375

1% = 1.2498
P(N>=r)= ,12252

10% = .69460

5% = ,.85394

1% = 1.1974
P(N>=r)= .11618

10% = .66257

5% = .81591

1% = 1.1473
P(N>=r)= .,10990

10% = ,63200

5% = ,77960

1% = 1.0993
P(N>=r)= .10368

10% = .60272

5% = .74494

1% = 1.0534
P(N>=r)= ,97528E-01
10% = .57450

5% = ,71187

1% = 1.0094
P(N>=r)= .91466E-01
10% = .54724

5% = ,68033

1% = .96745
P(N>=r)= .85504E-01
10% = .52137

5% = ,65026

1% = ,92731
P(N>=r)= .79656E-01
10% = ,49746

5% = .62160

1% = ,88894
P(N>=r)= ,73939E-01
10% = .47566

5% = ,59430

1% = ,85228

P(N>=r)= .68370E-01
10% = .45455

5% = .56829

1% = .81726

P(N>=r)= .62965E-01
10% .43414

5% = .s4338
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89
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91

92

93

94

95

- 96

97

98

29

90%

MEAN
99%
95%
20%

MEAN
99%
95%

90%

MEAN
99%
95%
90%

MEAN
99%

'~ 95%

90%

MEAN

99%
95%
90%

MEAN
299%.

95% !
90%

MEAN
99%
95%
90%

 MEAN

99%
95%
90%

MEAN
99%

95%

90%

MEAN
99%
95%
20%

MEAN

99%
95%
90%

MEAN
99%

hwnn

W noa I ') o hnun U wnwon
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.35259E-01

.19431

.71620E-02
.20243E-01
.33745E-01

.18552

.69152E~-02
.19440E-01
.32315E-01

.17721

.66801E-02
.18679E-01
.30965E-01

.16936

.64563E~-02
.17960E-01
.29692E-01

.16195

.62433E-02
.17280E~-01
«28492E-01

.15494

.60409E-02
.16637E~01!
.27361E~01

.14833

.58487E~-02
.16030E-01
.26296E-01

.14208

.56661E-02
.15457E-01
.25293E-01

.13619

.54927E-02
.14916E-01
.24348E-01

.13062

.53282E-02
.14405E~01
«23458E-01

.12537

.51721E-02
«13922E-01
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.15671
.69645E-01
.14321
.25728

.15010
.66491E-01
.13650
.24543

.14382
.63526E-01
.13018
.23424

.13785
.60740E-01
.12425
.22368

.13216
.58122E-01
.11867
.21372

.12676
.55663E-01
.11343
.20434

.12163
.53354E-01
.10850
.19549

.11675
.51185E-01

.10388
.18715

.11211
.49149E-01
+99533E-01
17929

+10771
+47236E~01
.95452E~01
.17189

.10353

.45438E-01

5%

1% = ,78383
P(N>=r)= ,57740E-01
10% = .41461

5% = .51930

1% = ,75192
P(N>=r)= .52712E-01
10% = .39612

5% = .49536

1% = ,72148
P(N>=r)= .47897E-01
10% = .37861

5% = .47321

1% = ,69244
P(N>=r)= .43308E-01
10% = .,36201

5% = .45301

1% = ,66475
P(N>=r)= .38960E-01
10% = .34629

5% = .43463

1% = ,63836
P(N>=r)= .34861E-01
10% = .33140

5% = ,41677

1% = .61321
P(N>=r)= .31021E-01
10% = ,31730

5% = ,.39955

1% = .58926
P(N>=r)= .27446E-01
10% = .30396

5% = ,38312

1% = ,56644
P(N>=r)= .24140E-01
10% = ,29134

5% = ,36756

1% = .54471
P(N>=r)= .21101E-01
10% = ,27940

5% = ,.35281

1% = ,52402
P(N>=r)= .18329E-01
10% = .26810

5% = ,33882

1% = .50432
P(N>=r)= .15817E-01
10% = .25741

= .32556
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.16491 1%

90% = .21831E-01 25% = = ,48554
100 MEAN = ,11574 S.D. = ,99554E-01 P(N>=r)= ,13559E-01
99% = .48833E-02 75% = .43748E-01 10% = ,24731
95% = .13036E-01 50% = .88012E-01 5% = .31299
90% = ,21087E-01 25% = .15834 1% = .46752
101 MEAN = ,11132 s.D. = .95778E-01 P(N>=r)= ,11544E-01
99% = .47497E-02 75% @ = .42160E-01 10% = .23775
95% = ,12630E-01 50% = .84623E-01 5% = .30108
20% = .20385E-01 25% = .15214 1% = ,44992

E) The mean of the potential = 621.89




FIGURE CAPTIONS

\
Figure 1: Hyﬂrocarbon Play map (Waterton Colorado (Gas), Kishenehn
Tertiary Graben (0il k Gas), Fernie - Elk - Valley Mesozoic
Strugtural cmas), and Rofky Mountain Trench Cenozoic Graben (Gas))

MagDonald Paleozoic Structural (Gas), and Fernie - Elk Valley

Figure 2: Hydrocarbon lay map (Waterton Rundle/Wabamun (Gas),
Pal#ozoic Structural (Gas)) F

Figute 3: Hydrocarbon lay map (Waterton. Mannville (0O 1 & Gas),
Belt =~ Purcell Structurpl Immature (Oil & Gas), Belt Purcell

ugtural cCénceptual (Qil & Gas), and Belt ~ Purcell tructural
Speculative (0il & Gas)) %

Figure 4: Plot of volumetric:proportion.of resources {iscovered
versus number of pools dfiiscovered, WCSB Foothills gas plays

Figure 5: Plot of propoytion of pools discovered versus number of
exploratory wells, WCSB|Foothills gas plays

Figure 6: Pool size by rank diagram of the Waterton Rund elwabamun

Foothills Gas Play

Figure 7: Pmol size khy|l rank diagram of the Kishenehr Tertia%y
Grabdn Cas Play

Figure 8: Pool size by| rank diagram of the Kishenehn Tertiary
Graben 0il Play

Figure 9: PFeool size by |rank diagram of the MacDonald |Paleozoic
Structural Ga&s Play

Figure 10: Pool size by |rank diagram of the Fernie - Elk Valley
Mesozoic Structural Gas Rlay

Figure 11: Pool size by |rank diagram of the Fernie - Hlk Valley
Palao@oic Structural Gas (Play

- Figure 12: Pool size by yank diagram of the Rocky Mountain Trench
Cendzoic Graben Gas Play

Figure 13: Pool size by rgnk diagram of the Belt - Purcell Immature
Structural 0il Play

Figure 14: Pool size by rgnk diagram of the Belt - Purcell Immature
Structural Gas Play :
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In-place individual pool size, M cu a
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Kighenehn |Tertiary Graben 0il Play, Kootenay
British Columbia, Canada

CB429304; 93/08/80| (THYU, @ 08 AM)
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MacDonald Paleozoic Structural Gas Play, Kootenay
British Columbis, Canada
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Fernie-E1k Valley Mesozoic Structural Gas Play, [Kootenay
British Columbia, Canada
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Fernie-Elk Vallay Paleozoic Structural Gas Play, Kootenay
British cOlunbia. Canada
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Rocky Mountain Trench Cenozoic Graben Gas P]ay. Kootenay
British Columbia, Canadas
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Belt-Purcell Bagin Structural Immature 0il Play, Kootenay

British Columbia, Canada
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