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SUMMARY

_ Examination of ten samples from Fly Lake #4 indicates that the

" Tirrawarra Sandstone is a poor quality reservoir in which cementation
by quartz overgrowths and aUthigenic clay formation play a major role
in reducing porosity and permeability to low levels.

In most of the samples studied, virtually all primary intergranular
porosity has been eliminated, with authigenic clay, chiefly dickite
| dispersed through all available pore space which had not -already been
filled by quartz overgrowths. Secondary poros1ty due to unstable grain
dissolution is not well developed and contributes 1ittle to the total
porosity in most samples. The abundance of clay results in high micro-
porosity and consequent Tow permeability and is also likely to cause
severe fines m1grat1on prob]ems due to the 1oose1y attached nature of the
dickite crystals.
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. INTRODUCTION

.Fly Lake #4 was drilled in 1981 as a development/appraisal well on
a high portion of the Fly Lake structure. . An open hole drill stem test
of the Tirrawarra Sandstone indicated low permeability. This study was
undertaken to establish the cause of the poor test results and in
particular to determine if the low permeability was a result of
formation damage or a true indication of a tight, poor quality reser-
voir Section in the Tirrawarra Sandstone.

SAMPLING AND TESTING PROGRAM

Ten core plug saﬁp]es were selected from depths between 9417' and
9461'. Porosities of the selected samples ranged from 7.7% to 13.2%
and permeab111t1es ranged from 0.12md to 5.0md.

Thin-section anaTyses were carried out on all samples to determine
bu]k_composition, visib]e porosity-and grain size distributfon. In
addition, the nature and intensity of diagenetic alteration was
qualitatively determined from the thin-section examination.

Qualitative clay mineralogy and carbonate cement type were
identified by X-=ray diffraction analysis of the separated fine fraction
and total clay content was determined by semiquantitative X-ray '
diffraction ana]ysislof a powdered whole rock sample.

Scanning electron microscopy was used to observe clay mineral
morphology and distribution and also pore and grain surface character-
istics in six of the ten samples studied.

Photomicrographs from seven of the thin-sections, and the six SEM
samples are included in the report to illustrate typical features of
the samples.
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RESULTS

The results of the thin-section analyses of rock composition and
grain size are listed in Table 1 which also includes the measured
porosity and permeab111ty values. The clay mineralogy is separately
11sted in Table 2. '

3.1 Texture.

3.1.1 Grain size and sorting.

_ Mean grain size ranges from 1.52¢ (medium sand) to 2.94¢
(fine Sand). The coarsest sample (74, 9432') is also very poorly.
sorted (¢ Standard Deviation = 1.74) and although its mean grain
size fa1]§.in-the medium sand range, the sample contains pebbles
in excess of 10mm in Tength. | ‘

The other 9 samples which range in mean grain size from
1. 72¢ to 2.94¢ are all moderately sorted with¢ standard deviation
values ranging from 0.56 to 0.82.

H1stograms showing grain size d1str1but1on are presented
in Fig. 1.

3.1.2 Texture, porosity and permeability relationships.

No obvious relationship is evident between grain size and
sorting or between these two textural parameters and either
porosity or permeability in the 10 samples studied.

. 3.2 Bu]k‘Composition.

The framework of the sandstones consists mainly of quartz grains
with a small contribution from rock fragments, mica and chert. Feldspar
is usually absent. Quartz content is approximately 70% in most samples.
The one exception is sample 74 (9432') which is a very poorly sorted,
pebbly sample, with only 36.4% quartz but also containing 22.4% chert
and 20.9% sedimentary rock fragments. In the other 9 samples chert
averages only 0.7% and rock fragments average 3.0% with metamorphic -
rock fragments (av. 2.3%) exceeding sedimentary rock fragments (av. 0.7)
in most samples. 'In sample 74, in addition to the abundant chert and
sedimentary rock fragments (mostly fine sandstone and siltstone), a few



BULK COMPOSITION

- VIS.

GRAIN SIZE

&

SAMPLE : 16 | META.| SED. | ' : | MEAN STD PERM.

FLY LAKE #4 | QZ | CHERT | FELD |R.F.| R.F. | R.F. | MICA| CARB | CLAY | PORE | OTHER o DEV ¢ POR % md

59 ' ‘ | | - | | - =

9417" 69.8| 0.6 - |- 0.3 0.3} 4.5| 0.3 | 23.6| 0.3 | 0.3 2.94 - 0.81 9.7 0.48
. . i : i : fcarbon J .

62 ﬁ‘ ) . ) : : . .

9420" 70.1! 0.6 | 0.3} - 1.2] 0.3| 6.2| 1.5 | 18.9] 0.9 - 2.83 - 0.72 7.7 0.30

66 _ . : o _ f : : ) ~ .

9424" 71.11 0.3 - { - | o0.6] 0.6] 3.2{1.1 1 21.2] 1.4 | 0.6 2.54 © 0.82 ' 10.7 1.5

' ? T ) ' fcarbon i )

68 | - | i :

9426 72.21 0.3 - | -} 1.8} 15| 2.6/ 2.3 | 19.9| 0.3 | - 2.54 0.73 8.1 0.36

74 IR | S 3 |

9432 36.4| 22.4 - 10.6 - | 20.9| 1.2) 0.3 | 16.2} 1.9 - 1.52 1.74 13.2 5.0

76 | | _

9459" 73.3! o0.6 | 0.3| - 1.8 1.5 2.1 5.0 [ 15.2) 0.3 - 1.75 0.62 12.0 1.5

79 . | |

9443" 71.3|1 0.6 - | - 2.8{ 0.3| 0.3]| 1.6 | 23.1| - - 2.42 0.70 11.7 0.74

85 1 | | .

9450" 68.3] 0.9 - | - 3.1 0.3| 3.1 1.2 | 22.2| 0.9 - 2.13 0.71 10.7 0.71

92 | - | |

9457! 60.9| 2.0 - - 6.4 0.6| 1.7| 2.9 | 24.2] 0.9 | 0.3 1.72 0.77 7.8 0.12
_ . opaque

o5 | | | |

9461" 75.3| 0.3 - | - 3.0/ 0.7 0.3] 2.0 | 14.7) 3.7 - 1.87  0.56 12.3 3.1

TABLE 1.  THIN-SECTION ANALYSIS OF FLY LAKE #4 SAMPLES
~

J

¢
¥
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‘grains (0.6%) of acid volcanic rock were recorded. No igneous rock
fragments were observed in any other samples.

The metamorphic rock fragments present in most of the sandstones
are usually quartz-muscovite phyllite and schist while the sedimentary
fragments are mostly fine sandstone, siltstone and occasionally shale.
These metamorphic and sedimentary rock fragments often show varying
degrees“of deformation due to compaction and may be squeezed between
quartz grains and into adjacent pore spaces_(e.g. Plate 7, Fig. 1 ).

Mica is present in all samplés in amounts up to 6.2% (Av. 2.5%).
Most of the biotite is extensively altered and in many cases much of
the b1ot1te seems to have altered to illite.

Carbonate is preéent_in’all sampies in small amounts (Av. 1.8%)
and reaches a maximum of 5.0% in sample 76 (9459'). The carbonate
type, as verified by X-ray diffraction analysis, is siderite in all
cases.

~ Thin section examination indicates that'clay is abundant in all
samples and in most samples almost all pore space is clay filled.
Consequehtly visible porosity is low, ranging from 0 to 3.7% and
averaging only 1.1%. Clay values. indicated by point counting, are
high with an average of 19.9%. Included in this figure is a high
proportion of microporosity and these results are discussed further
in the following section. '

3.3 Clay Mineralogy.

’Qua1itative X-ray diffraction analysis indicated the presence
of two clay types in the samples, namely illite and dickite. The
only other clays detected were in trace amounts only and included a
~ possible mixed layer clay in sample 68 (9426') and a smectite clay in
sample 76 (9459'). Al1 other samples contained dickite and illite only.

The dickite is present as typical, well crystallised pseudohexagonal
plates usually around 15um in length and is the most abundant clay in
the samples. Semiquantitative XRD analysis indicates an average dickite
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.SEMI-QUANTITATIVE XRD WHOLE

SAMPLE ROCK POWDER
TOTAL CLAY| DICKITE | ILLITE
‘ 59 "
9417' . Dickite, I1lite 3.5» 3.5 -
62 ' : .
9420 Dickite, I1lite 8.0 6.0 2.0
66 - - -
9424° Dickite, I11ite 8.0 5.0 3.0
68 _ o . _
9426 Dickite, I1lite, Tr. Mixed Layer 6.5 3.5 3.0
74 ' *
9432 Dickite, Illite - - -
76 ' : A
9459 Dickite, I1lite, Tr. Smectite 3.0 3.0 -
- 79 : -
9443' Dickite, I11ite 6.0 6.0 -
85 : |
9450' Dickite, Illite 20.0 16.0 - 4.0
92 ‘ A

9457 Dickite, I1lite 6.5 4.5 2.0
95 :

9461 Dickite, IT1lite 4.0 2.0 2.0

TABLE 2:

* Because of the coarse grained, pebbly, poorly sorted nature of
this sample no bulk XRD was carried out.

CLAY MINERALOGY - FLY LAKE #4
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content of 5.6% whereas i11ite averages.only 1.8%. Dickite fills most
of the available pore space in the sandstones as stacks of loosely
packed randomly orientated crystals which are the typical occurrence
and morphology of authigenic kaolinite group clays.

The i1lite in these samples shows almost no tendency to swell and
therefore appears to be a pure illite species rather than a mixed 1ayer'
type with a small smectite component.  Illite is present as grain
coatings and in irregular patches where it has formed from the decom-
position of some unstable grains such as mica and metamorphic rock
fragments. o

In some of the samples a considerable dfscrepancy exists betweeh
the values recorded for total clay in thin section and the total clay
values obtained by semiquantitative XRD anaTysis. As has been noted
in other reports point counting clay in thin section actually records
both clay and-microporosity_and consequently”these values shouid always
be greater than those obtained by XRD analysis. However, a predictable
relationship should exist between the .two groups of data. This
relationship is as follows:- ' '

Total clay ~ ~ +  visible porosity = total clay + porosity
(thin section) (thin section) (XRD) (measured

This relationship presupposes'that the thin-section sample and the
bulk XRD sample are similar in composition. In some cases inhomogeneity
"does exist in the sample with the degree of cementation, porosity and
clay content varying. This variation is probably the main cause of
discrepancies in the ‘thin-section and XRD results (e.g. samples 59. 9417',
42, 9457') whereas in other cases (e.g. samples 76, 9459', 95, 9461') the
relationship holds quite closely. ' ‘

DIAGENETIC PRQOCESSES
4.1 Cementation.

A1l the sandstones are cemented by quartz overgrowths to varying:
degrees dependent mainly on the presence of clay which tends to inhibit
quartz overgrowth development. In sections of the sandstones which
are clay free,.quartz overgrowths completely fill the pore spaces.
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Siderite is present in all samples as a cementing mineral although
in small amounts. It occurs as small irregular to rhomb-shaped crystals
and crystal aggregates.‘ The siderite appears to have been a relatively
early cement which filled open, intergranu]ar pores and predates at
least some of the quartz overgrowth development which often tota]]y
engulfs and surrounds the siderite.

4.2 _Authigenic clay formation.

Practically all clay preseet in the samples islof‘authigenic origin'
and it was not possible to separately distinguish any detrital clays.
The authigenic dickite and illite result from the decomposition of
_unstable compbhents such as feldspar, mica and rock fragments. In the
case of dickite, alteration of the unstable grains is so complete that it
is usually not possible to identify their original composition.

_ The almost total lack of feldspar in the sandstones suggests that
feldspar may have contributed to dickite formation. In some cases
biotite can be seen to be altering to dickite although more commonly
illite seems to be the result of.decomposi.tion of micas and micaceous
rock fragments. ' '

~ The alteration of unstable grains to clay is a major cause of

- permeability reduction since the authigenic clays tend to become dis-
_tributed through the pore system rather than remaining only in the site
occupied by the original unstable grain. The breakdown of some rock
fragments such as shale or phyllite to clay also seems to be facilitated
by the deformation of these grains during compaction. Partial destruc-
“tion of the rock fragments by compaction may allow easier access by

pore fluids to the rock fragment minerals and thus hasten the decomposi-
tion process.’

4.3 Dissolution.

The most obvious evidence of dissolution is the presence of sutured
grain contacts and microstylolites in the samples. These are best
developed in rocks which are rich in decomposing mica (e.g. Plate 5,
Fig. 3). Microstylolite development causes a reduction of both porosity
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~and permeability and in particular, is likely to seriously affect
vertical permeability since the microstylolite seam, if continuous,
“is a line of tightly interlocking framework grains separated only by
thin films of clay. ‘

Some dissolution of siderite cement seems to have occurred in
association with quartz ovérgrowth formation, and has resulted in
siderite often occurring as small, remnant, isolated, often corroded
crystals many of which are often totally enclosed by quartz overgrowths.

Disso]ution is also responsible for the development of minor
secondary pokosity'by removal of unstable grains during their decom-
position to form authigenic clay (e.g. Plate 2, Fig. 1). In the samples
examined, secondary porosity is poorly developed and does not contribute
significantly to the fota] poroéity. A

. 4.4 Sequence of diagenetic events.

Plastic deformation of ductile rock fragments during compaction is
the first obvious post—buria] change. This is followed by the commence-
ment of decomposition of unstable grains to form clays. This process '
began at approximate]y the same time or even a little before quartz
overgrowth cementation and both of these processes continued over a
relatively long period. At approximately the same time that quarfz
- overgrowths began to form, a period of siderite cementation began with
the carbonate partly or wholly filling at least some of the still empty
intergranular pores. This phase of carbonate cement formation was short
lived and was followed by some dissolution of carbonate and decomposed'
unstable fragments to form minor secondary porosity. This period of
dissolution was accompanied by a continuation of quartz overgrowth
formation which filled almost all remaining pore space and often engulfed
the siderite. The selective development of microstylolites and sutured
grain contacts by dissolution of framework grains in clay and mica-rich
zones is the last diagenetic process to have occurred.

The diagenetic history described above does not give any clue as to
the possible time of hydrocarbon emplacement. The samples from Fly Lake
#4 are extensively modified by the effects of diagenesis and therefore it
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- seems likely that hydrocarbon emplacement post-dated most or all of the
diagenetic changes.

POROSITY AND PERMEABILITY IN FLY LAKE #4

The preservation of original grain-outiines in some samples (e.g.
Plate 6, Fig. 1) indicates that the sandstones were deposited as very
porous sands with well rounded and well sorted grains. With the exception
of some minor secondary porosity development by grain dissolution, all the
~ previously described diagenetic processes contribute to porosity and
-permeability reduction. '

Quartz. overgrowth cementation and authigenic clay formation are the
most important porosity/permeability reducing mechanisms in the Fly Lake
#4 samples and in most cases it is only the presence of abundant clay in
many pore spaces which has prevented complete infilling of pores by quartz
overgrowtth Thus primary pores devoid of clay are virtually non-existent
in most samples. The one exception is sample 95 (9461') where small
primary pores are still present due to incomplete pore filling by quartz
overgerths (Plate 7, Fig. 1). This sample recorded a permeability of 3.1md.
Secondary porosity due to grain dissolution is poorly developed in most )
samples, but was best developed in sample 74 (9432') in which several large
secondary pores weré visible. This poorly sorted, pebbly sample recorded
a permeability of 5.0md, the highest value of the 10 samples.

The majority of samples can be regarded as mainly microporous with few
clean primary pores and with 1ittle visible porosity in thin section. _
Although total clay content as determined by XRD is below 10% for almost all
samples, most of this clay is loosely packed dickite which fills almost all
available pore space. Most of the samples give the impression in thin-
section of being relatively rich in clay, due to the dispersed nature of the
authigeﬁic clays. The microporous nature of most of the samples is the main
cause of low permeability. ' | ‘

WELL COMPLETION/STIMULATION PROCEDURES

On the basis of the clay analysis, the Tirrawarra Sandstone in Fly Lake
#4 is not obviously water sensitive as the clays present are essentially
non-swelling types. However, the core will presumably have been subject to
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invasion by KC1 fluids during drilling and this may have helped minimise
swelling tendencies if the il1lite clays contained any swelling smectite

component. Nevertheless, at worst only limited water sensitivity could

be anticipated. | '

A severe fines migration problem can be anticipated due to the
abundance of loosely packed authigenic dickite in most samples. This
will result in a rapid decline in flow rate during drill stem testing
as clay flakes are dislodged and block pore throats.

Only slight improvements to'pérmeabi]ity could be anticipated'by |
dissolution of siderite using HC1 and an iron complexing agent to prevent
~iron precipitation. Successful acid treatment is 1ike1y.fo be hindered
by the small amount Ofbsiderite present and the possibility of increased
fines migration after siderite removal.

Treatment with HF is unlikely to be particularly successful in
remoVing the dickite clay. Any benefit from partial removal of dickite
is likely to be offset by inéreased fines migration. The need to retard

reaction rates in any acids used has been stressed in previous reports.

- The use of a clay stabilizer may assist in minimising fines migration °
problems.

CONCLUSIONS

1) Diagenetic changes in the Tirrawarra Sandstone in Fly Lake #4 have
resulted in reduction of porosity and permeability from what may have been "
originally very porous sands consisting mainly of well rounded and well
sorted grains of quartz together with small amounts of rock fragments, mica
and possib]y also feldspar.

2) The most important porosity/permeability reducing changes to have
occurred are cementation by quartz overgrowths and the formation of authigenic
clays, mainly dickite and to a lesser extent illite, which have filled almost
all available pore space. Other diagenetic changes which have also contribu-
ted to porosity/permeability reduction are siderite cement formation and
partial grain dissolution to form microstylolites.
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3) The effect of diagenesis has been the almost total obliteration
of primary porosity, in the majority of samples examined. Secondary
porosity, due to dissolution of unstable grains, is not well developed and
contributes Tittle to total porosity.

4) As a consequence'of diagenetic changes the Tirrawarra Sahdétone

in Fly Lake #4 constitutes a poor quality reservoir. Most of the sand-

stones are microporous due to the presence of widely dispersed authigenic
clays which occupy almost all pore space not already filled by quartz
overgrowths. ' - o ‘

5) While the results suggest that the formation is not strongly
water sensitive, the probability of a severe migration of fines
together with microporosity would make it difficult to achieve significant
production from a reservoir of this type.

6) A marginal improvement in permeability may result from acidizing
with HC1 plus an iron comp]exing_agént-to remove the small amount of
siderite present. However any benefit may be partly offset by additional
fines migration unless clays can be adequately stabi}ised.' A similar
result is Tlikely if HF is used for clay removal.

RECOMMENDATIONS

1) Since formation damage due to adverse dri]]ing/comp]etipn practice
does not appear to be the cause of the poor test results in Fly Lake #4 no
variation to current practice appears necéssary. In the absence of any
apparent undesirable side effects, the use of a KC1-polymer mud system
to minimise adverse clay reactions seems suitable although the lack of
signs of water sensitivity in the formation may mean that the use of a
KC1-polymer system is unnecessary. 4

2) In view of the probability of severe fines migration problems,
if any stimulation procedure is contemplated, stabilizing of the clays
should be a major objective.
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PHOTOMICROGRAPHS - FLY LAKE #4
Plate 1 Sample 59 (9417')

Fig. 1 - Plane polarised
Fig. 2 - Crossed polarisers

Photomicrograph of an originally micaceous sandstone in which
much of the mica_(M)‘is decomposing to illite. Partial dissolution
of framework grains to form sutured contacts and microstylolites
(MS) is widespread. Note the films of illite clay along the sutured
grain boundar1es and the lack of any visible porosity.

. Fig. 3

SEM bhotomicrograph showing the general features of the rock.
 Framework grains are mainly quartz (Q) with planar overgrowth faces
visible on some-grains. Most pore spaces are filled by illite or
dickite (D). A few small pores are still present and one example
is indicated (P) which is part]y filled by inward prOJect1ng quartz
overgrowth crysta]s

Fig. 4

SEM photomicrograph showing a close-up view of a small pore
between two irregular grain surfaces. Some euhedral quartz over-
growth cryéta1s (Q) are growing into the pore space and some
irregular shaped illite crystals coat the grain surfaces.
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Plate 2
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Plate 2 Sample 66 (9424')

Fig. 1 - Plane polarised
Fig. 2 - Crossed polarisers

Photomicrograph showing a small secondary pore (SP). formed

by partial dissolution of an unstable grain during its decomposition

to dickite clay, which océupies part of the pore'space. A highly
deformed sedimentary rock fragment (RF) which has been compressed
between adjacent quartz grains is also visible. The remainder of
the rock consists of quartz grains enlarged by bvergrowth and

- irregularly distributed small clay-filled pores.

Fig. 3

SEM photomicrograph showing a low magnification view of ‘the

sample. Quartz framework grains (Q) are visible, many with obvious,

planar overgrowth faces. Several small pores are visible including
one in the marked rectangle, but interconnection between the pore
system is limited. o

Fig. 4

Deta11 of the rectangle marked in Fig. 3 showing a small pore
part]y filled by authigenic dickite (D), siderite (S) and quartz

overgrowths (Q).
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Plate 3
Fig. 1 - Sample 66 (9424') - | )

SEM_photbmicrograph illustrating typical pore filling authigenic
dickite (D) asrandomly orientated "books" of platey crystals. Note
the microporosity visible between the clay crystals. A small amount
of illite (I) is also present as a grain coating. '

Fig. 2 - Sample 66 (9424')

SEM photomicrograph of quartz overgrowths (Q) which have almost
completely obliterated a pore leaving only a small remnant pore (P) )
still visible. Note the variation in quartz overgrowth mdrphology (: ‘
with some crystals forming large planar faces while others grow as a
series of smaller prismatic crystals. '

Fig. 3 - Sample 68 (9426')

SEM photomicrograph showing quartz framework grains (Q) many
with wé]]-deve]oped planar overgrowth faces and abundant authigenic
dickite (D) which 0ccubies virtually all available pore space,
resulting in considerable microporosity. |

Fig. 4 - Sample 68 (9426')

Detail of the rectangle in Fig. 3 showing a pore filled with
authigenic dickite (D). Several prismatic quartz overgrowth
crystals (Q) can be seen growing into the pore and'several small
patches of siderite (S) a]éo occupy part of the pore space.




. ,., Y.,. N «M
l)aw..’oﬂb,'l Ay




000040 Plate 4




HHOO00
00004

Plate 4

Fig. 1 - Plane po]akised
Fig. 2 - Crossed polarisers

Photomicrographs of poorly sorted, pebbly sample showing a
large sedimentary rock fragment (SRF), together with grains of
quartz and chert making up the framework grains; Large patches
of authigenic dickite (D) mark the Tocations of unstable grains

which have altered to clays.

~ Sample 76 (9459')

Fig. 3 - Plane polarised
Fig. 4 - Crossed polarisers

Photomicrographs showing a sandstone in which some sections
have been almost totally cemented by quartz overgrowths (Q) in
which the outlines of the original grains are clearly preserved.
Elsewhere in the rock, large patches of'éuthigenic dickite (D)
are evident and small crystals of siderite (S) are also distributed
amongst the q]ay and in some cases crystals of siderite have been
completely engulfed by later quartz overgrowths. '
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Plate 5
Fig. 1  Sample 76 (9459')

SEM‘thtomitrograph showing quartz framework grains (Q) and
widely dispersed crystaTs of authigenic dickite (D) which infill
almost all intergranular pore spaces. Several pore spaces (P)
are also visible which are relatively free of c1ay.

Fig. 2  Sample 76 (9459')

Detail of the rectangle in Fig. 1 showing a pore which is
almost totally filled by authigenic dickite (D). In this case
the dickite in the centre of the field of view appears to be
quite c105e1y packed but in many cases the dickite is usually
loosely packed and is readily dislodged. A planar quartz over-
growth face (Q) is also visible. A

Sample 85

- Fig. 1 - Plane po]arised

Fig. 2 - Crossed polarizers:

Phbtomicrographs showing a well'deve1oped system of micro-
stylolite seams (MS) cutting through the sandstone. ‘Note the
association of mica (M) with the zone of dissolution. Most of
the mica is altered biotite which appears to be breaking down
to i11ite and releasing iron oxide. The remnants of altered
mica are visible along the microstylolite seams. A micéceous
metamorphic rock fragment (MRF) is also visible.
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Plate 6 Sample 92 (9457')

Fig. 1 - Plane polarised
Fig. 2 - Crossed polarizers

Photomicrographs of a sandstone in which some sections have
been cemented by quartz overgrowths (Q) while others are filled
by authigenic dickite (D) resulting from the breakdown of unstable
grains‘such as feldspar. Crystals of siderite (S) ake distributed
through the rock as small irregular to rhomb-shaped grains. Some
of the siderite has been enclosed by Tater quartz overgrowths while
the distribution of remnant siderite crystals around and within the
large patch of dickite suggests that the siderite may have filled
intergranular pore spaces before the boundaries of the unstable
grains completely lost their identity.

Fig. 3

SEM photomicrograph of a large secondary pore (SP) which is
partly filled with authigenic dickite (D). Quartz grains (Q)
bordering thepore are also visible. The loose, dispersed nature
of some of the dickite crystals is apparent, making them prone
to dislodge and block pore throats during flowing of the well.

Fig. 4

SEM photomicrograph showing pore filling authigenic dickite
(D). A large patch of siderite (S) borders one side of the pore.
The form of the siderite with obvious rhombic cleavage faces
suggests that the siderite has .been subject to some secondary
dissolution.
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Plate 7  Sample 95 (9461')

Fig. 1 - Plane polarised

Fig. 2 - Crossed polarizers

Photomicrographs showing the only example in which some porosity
is retained by the rock. The small primary pores (PP) are bounded by
quartz overgrowth faces and are stained by residual hydrocarbons. A
quartz grain (Q) with a well preserved original grain outline arrowed,
is visible. A micaceous metamorphic rock fragment (MRF) has been
partly deformed by compaction. Small crystals of siderite (S) are
preserved within quartz overgrowths. |

Fig. 3 o ¢

SEM photomicrograph showing a low magnification view of the rock
surface. Several quartz grains (Q) with planar overgrowths are visible
and authjgenic dickite (D) is also widespread. No obvious primary
pores are visible in this photomicrograph.

Fig. 4

Detai] of the recfang]e marked in Fig. 3 showing the side of a A
pore bordered by a quartz grain (Q) and filled with authigenic dickite
(D). | '
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Plate 7
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LOG ANALYSIS Parameters

Sandstone "Analysis Program (SANMD&N)
Explanation of the parameter names and theinrsvalues.

A - Formation Factor Cocsfficient
M — Formation Factor Cementation Exponent
N - Saturatxon exponent 1n formatxon Factor equat1on

TEMP - Formation temerature at Tcp of an31951s 1nterva1 Th1s value
and Rw are corrected +for depth wusing the forration temperature
gradient (GRAD). ’ : s

GRAD - The geothermal gradient in degrees/ 1C) feet (Imperial) or
degrees/ metre (S.1.) ' '

GMAX — The Maximum .Gamma Ray. The gamma ray reading at the point where
the lithology changes fron grain supported to mud supported rock (The
shale boundary)

GMIN - The Minimum Gamma Ray. The lowest ganma ray in  a clean sand
section. May also be projected from cross—plots:

Rsh — The resistivity of the shales, using the deep resxst1v1+q log.
Corr CG I ~ Log Correction codes: (1 = used, 2 = not used)

C - Caliper correction. Bore hole effects on the
density and gamma-ray logs are corrected.

€ — Gas correction. Corrections applied ¢to +%he
neutron and density logs for gas effects and rough
hole effects.

1=Prima log is Neutron
2=Prime lcg is density
3=No gas corrections.

I - Invasion Corrections applied to tﬁe Deep
resistivity. ‘

2
Ed
O
@
I

Grain Density

Shale Density (derived from the cross-plo*s)

PhiS - Neutron shale porosity (derived frem the cross—-plots)
PhiC - Neutron clay porosity (usvally 24 but may be changed)

0
=4
-lo
(]
I

COMENT Computer enterprises LTD



LOG ANALYSE? PBTBMEtETi

General L.cg. Analysis program (CARBAN)
Explanation, of the parame%er nanesg and their values.

- Formation Factor Ceefficient

- Formation Factor Cementatzqn Etnonent

- Saturation ,exponent in formation factor equation.

Rw — Formaticn water resistivity at formation temperatyre (TENP)

TEMP - Format;on temenaturekag Tap qf analysis interval. This value
and Rw are corrected. +<or depth wysing the formation temperature
gradient (GRAD)I '

1ZiZ1>

feet (Imperial) or

GMAX - The’ Faxxmu Garna ray. The gamma ray reading at tha point where
all of the rock” i ‘considered %o be shale. :
GMIN - The M1nxmum Gamma ray. This value is biasad upmards from the
‘mininum’ to inclyda a;l_'cleanf carbonate racks. That is all points
below this value are considered clzan.

Rsh — The resistivity of the shales, using the dzep resistivity log.

Corr CG I - LQQ*CQFTextion caodes: ¢1 = used, 2@ = not used)

€ — Caliper correction. Bore hole effects on  the
densitu,énd gam=a—-tay lags are corrected. .

@~ Gas. corrections. This allows for correction of
gas effect on. the neutron and density lags.

I - Invasion correction applied %o the Deep

resistivity.

PTYP - Poros1t9 tqpe used in the’ analqszs
1=Acous*1c log-
Z2=Neutron log
3=pensity log:
4=Neutron/density cross—plot
S=acoustic/nevtron cross—plot
&=4xN Porosity,
7=Core porosity

MAT - Matriix value used in single log porosity calculation.

FLD - Fluidl valve used in single log porostty caleulation. (Ptyp 1 to
3)

RhoS -~ Shalie density.

PhiS - Neutron Shale. porositq

DTSH - Acoustic transit time of Shale.

CERERT C&ﬁputer eﬁferpr1§ LTD



Well name = FLY LAKESS Location = 27-36-305/139-99-4%E

Lone Nape = TF-2 Top = B368.00 Base = 8637.30Date = 03/06/82
Caliper Cutoff = ewus Permeability Cutofé = 0. 00
Gross Shale Cutofé = 50. 00 Shale Cutoff = 30. 00
PorocitusSw cutoff = 0.0 Porosity cutoff = 10.0 Saturation cutoff = 50.
Broos Thickness = 17. 30 Sand Thickness = 11. 50 Sand > por. Cutoféf =
Average Porosity = 15,89 Average water saturation = 26.07
Rho® Min = 0. 00 RhoG Max = 0. 00

Page

3. 00
Net thickness =

1

S

1,50

150000



Well name = FLY LAKE®4
Lone Name = TF=]

Caliper Cutoff = wans Perm

Location = 27-36-305/139-39-49E Fage ¢
Top = 8638.00 Base = BA&93. 30Date = 03/06/82

eability Cutoff = 0. 00
Gross Shale Cutoff = 50. 00 Shale Cutoff = 30. 00
Porosi ty#Sw cutoff = 0.0 Porosity cutoff = 10.0 Saturation cutoff = 90.0
Gross Thickness = - 45. 50 Sand Thickness = 36. 50 Sand > por. Cutoff = 6.00
Average Porosity = 0.00 Average water saturation = 0.00 Net thickness =
RhoG Min = 0. 00 RhoG Max = 0. 00
o o o o ® ® ® o ® ®

0.00

25u000
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Well name = FLY LAKE#4 Location = 27-36-30S/139-39-49E Page
Zone Name = MURTREE Top = B694.00 Base = 8716, 50Date = 03/06/82
Caliper Cutoff = #uaus Permeability Cutoff = 0. 00
Gross Shale Cutoff = 50. 00 Shale Cutoff = 30. 00
Porosi ty#Sw cutoff = 0.0 Porosity cutoff = 10.0 Saturation cutoff = 50.0
Gross Thickness = 0. 00 Sand Thickness = 0. 00 Sand > por. Cutoff = 0. 00
Average Porosity = 0.00 Average water saturation = Q.00 Net thickness =

RhoG Min = Q. 00 RhoG Max = 0. 00

3

0,40

£50000



Well name = FLY LAKE#4 Location = 27-36-305/139-39-4%E Fage 4

Zone Name = PF-7 Top = B717.00 Base = B8849.30Date = 03/06/82
Caliper Cutoff = sssus Permeability Cutoff = 0. 00
Gross Shale Cutoff = 50. 00 Shale Cutoff = 30. 00
Porosi ty#Sw cutoff = 0.0 Porosity cutoff = 10.0 Saturation cutoff = 50.0
Gross Thickness = 21. 50 Sand Thickness = 6. 50 Sand > por. Cutoff = 4. 50
Average Porosity = 13.38 Average water saturation = 32 11 Net thickness = 1.00
RhoG Min = 0.00 RhoG Max = 0. 00

PGUO0



Well name = FLY LAKER4

Zone Name = FF-6 Top = §830.00 Base = 8904. 30Date = 03/06/82

Permeability Cutoff = 0. 00

Caliper Cutoff = s
Shale Cutoff = 30. 00

Gross Shale Cutoff = S0.00

= 0.0 Porosity cutoff = 10.0 Saturation cutoff = 50. 0
Cutofs = 21.50

Porosi ty#Sw cutoff =
‘Gross Thickness = 31. 50 Sand Thickness = 24. 00 Sand > por,

Average Porosity = 12.8¢ ~ Average water saturation = 32,13
RhaoG Min = 0. 00 RhoG Max = 0. 00

Location = 27-36-305/139-39-4%E Page

2

Net thickness =

21. 50

$G0000



Well name = FLY LAKE#4 Location = 27-36-305/139-39-4%E Page &

Zone Name = PF-3 Top = B8903.00 Base = 8982 30Date = 03/06/82
- Caliper Cutoff = #uws Permeability Cutoff = 0. 00
Gross Shale Cutoff = 50. 00 | Shale Cutoff = 30. 00
Porosi ty#Sw cutoff = 0.0 Porosity cutoft = 10.0 Saturation cutoff = 50.0
Gross Thickness = 94. 50 Sand Thickness = 48. 50 Sand > por. Cutoff = 33. 50
Average Porosity = 12. 18 Average water saturation = 48.79 Net thickness = 2. 00
RhoG Min = 0. 00 RhoG Max = 0. 00

360600



Location = 27-36-305/139-39-4%E Page 7

Well name = FLY LAKE#4
Top = 8983.00 Base = 9079.50Date = 03/04/82

Zone Name = PF-4

Caliper Cutoff = #uuus Permeability Cutoff = 0. 00
Gross Shale Cutoff = 50. 00 Shale Cutoff = 30. 00
Lt
Porosi ty®*Sw cutoff = 0.0 Porosity cutoff = 10.0 Saturation cutoff = 50.0 o
Gross Thickness = 10. 00 Sand Thickness = 10. 00 Sand > por. Cutoff = 7. 00
Average Porosity = 13,23 Average water saturation = 34 61 Net thickness = 2. 00

Rho6G Min = 0. 00 RhoG Max = 0. 00

£G0000



Well name = FLY LAKE#4 Location = 27-36-308/139-39-49E Fage 8

Zone Name = PF-3 Top = 9076.00 Base = 9144. 30Date = 03/06/82
Caliper Cutoff = #adus Permeability Cutoff = 0. 00
Gross Shale Cutoff = 50.00 Shale Cutoff = 30. 00
Porosi ty#Sw cutofé = 0.0 Porosity cutoff = 10. 0 Saturation cutoff = 90.0
Gross Thickness = 8. 50 Sand Thickness = 4. 50 Sand > por. Cutoféf = 3. 50
Average Porosity = 10.41 Average water saturation = 44.77 Net thickness = 2 90
RhoG Min = 0. 00 RhoG Max = 0. 00 -
o)
>
an
o0
/
[ ® ® ) @ [ ® o



® ] ® ] @ [
Well name = FLY LAKE#4 Location = 2/-36-305/137-99-4%E Page
Zone Name = PF-2 Top = 9147.00 Base = 9279.50Date = 03/06/82
8?é§§e§hgggogﬁt§¢§*f*§o 00 Permgﬁ i 183t O:fsg.oo 0. 00
= 10. 0 Saturation cutoff = 50.0
Cutoff = 0.00

0. 00 Sand > por.

s

0.0 Porosity cutoff

Porosity#Bw cutoff =
Gross Thickness = 7. 50 Sand Thickness =
Average Porosity = 0.00 Average water saturation = 0.00

RhoG Min = 0. 00 RhoG Max = 0. 00

9

Net thickness =

0.00

680000



Well name = FLY LAKE#4 Location = 27-36-305/139-39-4%E Page 10

Zone Name = PF-1 Top = 9280.00 Base = 9408. S0Date = 03/06/82
Caliper Cutoff = #xuns Permeability Cutoff = 0. 00
Gross Shale Cutoff = 50. 00 Shale Cutoff = 30. 00
Porosi ty#Sw cutoff = 0.0 Porosity cutoff = 10.0 Saturation cutoff = 50.0
Gross Thickness = 7. 00 Sand Thickness = 4. 00 Sand > por. Cutoff = 0. 00
Average Porosity = 0.00 Average water saturation = 0.00 Net thickness = 0. 00
RhoG Min = 0. 00 RhoG Max = 0. 00

030000



Well name = FLY LAKE#4 Location = 27-36-305/139-39-4%E Page 1l
Zone Name = TIRRAWARRA  Top = 9409.00 Base = 9475.00Date = 03/06/82

Permeability Cutoff = 0. 00

Caliper Cutoff = sa3us
Shale Cutoff = 30. 00

Gross Shale Cutoff = 50.00

0.0 Porosity cutoff = 10.0 Saturation cutoff = 50. 0

Porosi ty#Sw cutoff =
Gross Thickness = S56. 30 Sand Thickness = 48. 50 Sand > por. Cutoff = 17.00
‘' Average Porosity = 10.73 Average water saturation = 44.13 Net thickness =

RhoG Min = 0. 00 RhoG Max = 0. 00

13. 30

130000



Well name = FLY LAKE#4 ~ Location = 27-36-308/139-39-4%E Page No 1

Porosity cutoff = 10. 0 Saturation cutoff 50.0 Caliper cutoff = bit size +uit#s## Shale Cutoff = 30.

TOP BASE A M TEMP GRAD
8480.00 8694.00 1.00 2. 00 2 00 0. 200 209.0 1. 520

TOP BASE A M N RW TEMP GRAD
2409.00 9510.00 1.00 2.00 2.00 0.140 223.0 1. 3520

GRMAX GRMIN RSH COR C 6 I PTYP RHOS PHIS DTSH MAT FLD
128.0 40.0 40.0 222 1 -0.000 0.000 61.0 51.0 250.0
Porosity derived from Acoustic log

GRMAX GRMIN RSH COR C G I PTYP RHOS PHIS DTSH MAT FLD
168.0 32.0 25.0 222 1 =0.000 0.000 5.0 51.0 250.0
Porosity derived from Acaustic log
TOP BASE A M N RW TEMP GRAD
8694.00 9409.00 1.00 2.00 2.00 0.140 212.0 1. 520 =
GRMAX GRMIN RGH COR C G 1 PTYP RHOS PHIS DTSH MAT FLD <
140.0 32.0 119.0 222 1 -0.000 0.000 63.0 351.0 250.0 <
Porosity derived from Acoustic log O
op)
N



Well name = FLY LAKE#4 Location = 27-36-305/139-09-4%E Page No ¢
DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phis#H He#H H
8480. 00 4. 87 21. 00 0. 01 -0. 00 0. 99 60. 49 59.72
8480. 50 95. 92 1. 00 0. 01 -0. 00 1.18 96. 32 b6, 62
8481. 00 93. 33 51. 00 0. 01 -Q0. 00 1. 68 53. 80 70. 41
8481. 50 0. 74 g1. 00 0. 02 ~0. 00 2.17 S51. 68 112. 21
8482. Q0 87. 99 91. 00 0. 02 -0. 00 2. 24 53. 61 120. 20
8482. 50 85. 49 1. 00 0. 01 -0. 00 2. 03 97. 46 116. 92
8483. 00 84. 31 91. Q0 0. 01 -0. 00 1.74 61. 84 107. 48
8483. 50 83. 22 51. 00 0. 01 -0. 00 1. 63 é64. 40 104. 85
8484. 00 82. 93 a1. 00 0.01 =0. 00 1.82 63. 41 115. 11
8484. 50 82. 63 S51. 00 0. 01 -0. 00 1. 99 é62. 82 125. 02
8483. 00 83. 17 91. 00 0. 01 -0. 00 2.11 61. 87 130. 46
8489%5. 50 84. 00 91. 00 0. 01 -0. 00 2.17 60. 75 131.78
8486. 00 84. 83 51. 00 0. 01 -Q. 00 2. 05 &61. 09 125. 34
8486. 30 85. 33 91. 00 0. 01 -0. Q0 1. 96 61. 60 120. 59
8487. 00 85. 33 21. Q0 0. 01 -0. 00 1. 90 é&2. 33 118. 32
8487. 50 82. 18 91. 00 0. 01 -0. 00 1.81 &6. 58 120. 64
8488. 00 80. 72 91. 00 0. 01 =0. 00 1. 61 70. 05 112. 51
8488. 30 79. &2 51. 00 0. 01 -0. 00 1. 63 70. 83 115. 48
848%9. 00 7%2. 27 51. 00 0. 01 -0. 00 1. 61 7y. 27 114. 91
848%. 50 84. 13 51. 00 0. 01 -0. 00 1. 38 68. 34 Q4. 55
8490. 00 88. 98 51. 00 0. 01 -0. 00 1. 15 &5. 34 75. 45
8490. 50 2. 35 51. G0 0. 01 -0. 00 1. 05 62. 40 65. 68
8421. 00 71. 41 91. 00 0. 01 -0. 00 1. 28 61. 04 78. 37
8491. 50 85. 25 I1. 00 0. 01 -0. 00 1.71 63. 33 107. 99
8492. 00 81. 72 91. Q0O 0. 01 -0. 00 1.82 &7. 38 122, 59
8492. 50 80. 97 51. 00 0. 01 -0. 00 1. 463 71. 34 116. 47
8493. 00 85. 17 21. 00 0. 01 -0. 00 1. 64 &8. 47 112. 52
8493. 50 20. 52 91. 00 0. 01 -0. 00 1. 57 &7. 32 105. 56
8494. 00 91. 26 91. 00 0. 01 -0. 00 1.82 65, 90 1192. 71
8494. 50 ?1. 84 51. 0O 0. 01 -0. 00 1. &9 &69.71 118. 12
8495. 00 86. 15 31. 00 0. 01 =0. 00 2. 00 76. 31 152. 96
8493. 50 77. 77 21. 00 0. 01 -0. 00 2. 49 75. 10 187. 25
8496. 00 70. 91 51. 00 0. 01 -0. 00 2. 86 74. 04 211. 63
8496. 50 64. 48 51. 00 0. 01 ~0. 00 3. 03 76. 28 231. 02
8497. 00 97. &6 21. 00 0. 01 -0. 00 3. 44 79. 71 274. 55
8497. 30 350. 40 91. 00 0. 01 -0. 00 4. 18 85. 47 357. 53
8498. 00 46. 84 51. 00 0. 01 -0. 00 4. .92 87. 07 428. 65
8498. 50 43. 92 51. 00 0. 01 -0. 00 3. 64 82. 04 501. 81
849%. 00 43. 70 21. 00 0. 01 -0. 00 6. 18 89.17 991. 08
849%. 50 42. 97 51. 00 0. 02 -0. 00 b6.75 88. &0 597. 93
8500. 00 41. 88 21. Q0 0. 03 -Q. 00 7. 26 89. 09 646. 46
8500. 30 39. 70 351. 00 0. 03 -0. 00 7. 84 es. 87 696. 75
8501. Q0 36. 94 21. 00 0. 04 ~0. 00 8. 368 B89. 74 731. 96
8501. 50 33. 39 91. 00 0. 04 -0. 00 8. 80 20. 03 7%1. 84
89502. 00 30. 23 51. 00 0. 05 -0. 00 ?.13 ?1.04 831. 34
8502. 50 27. 07 51. 00 0. 03 -0. 00 9. 25 96. &4 894. 09
8503. Q0 28. 04 51. 00 0. 02 -0. 00 9.11 97.78 871. 01
8503. 50 29. 20 91. 00 0. 02 -0. 00 8. 74 7. 86 875. 30
8504. 00 31. 76 51. 00 0. 02 -0. 00 8 78 97. 86 858. 93
8504. 50 33. 61 51. Q0 C. 8. 57 98. 25 841. 88

£30000



Well name = FLY LAKE#4

Rha &

DEPTH
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Well name = FLY LAKE®#4 . Location = 27-36-305/139-29-49E Page No 4
DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
: . Phi#H Hc#H H
8530. 00 84. 29 91. 00 0. 01 -0. 00 1. 94 74. 56 148. 6
8530. 50 79. 21 91. Q0 0. 01 -0. 00 2. 295 79. 43 178. 81
8531. 00 74. 82 91. 00 0.01 -0. 00 2. 42 82. 94 200. 74
8531. 50 71. 86 51. Q0 0. 01 -0. 00 2. 50 85. 66 214.37
8532. 00 68. 91 g1. 00 0.01 -0. 00 2.73 86.850 237.41
8532. 30 72. 11 91. 00 0. 01 =0. 00 2. 89 81. 55 239. 76
8533. €0 73. 50 51. Q0 Q. 01 -0. 00 3. 02 76.45  230.93
8533. 50 92. 47 21. 00 0. 01 -0. 00 2.18 61.25 133. 31
8534. 00 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00 .
6534. 30 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00 L
8533. €0 100. 00 91. 00 Q.01 -0. 00 0.00 100.00 0. 00 o
85395. 20 94. 87 91. 00 0. 01 -0. 00 1.77 62. 18 110. 29
83536. Q0 ?1. 68 S1. 00 0. 01 -0. 60 1.77 71. 28 126. 23
8536. 50 91. 65 21. 00 0. 01 -Q. 00 1. 63 74. 16 121. 06
8537. 00 2. 39 31. 00 0. 01 -0. 00 1. 59 73. 39 116. 68
8537. 50 92. 49 31. 00 0. 01 -Q. 00 1. 99 73. 39 116. 42
8538. 00 72. 50 31. 00 0.01 -0. 00 - 2,99 84. 68 253. 52
8538. 50 63. 25 91. Q0 0. 01 -0. 00 3. 65 88. 11 321. 23
853%. 00 65. 33 51. GO 0. 01 ~0. 0 3. 90 86.27 301.99
853%9. 50 &8. 33 51. 00 0. 01 -0. 00 3.03 86.98 263.92
8540. 00 71.33 51. 00 0. 01 -0. 00 2. 48 88.85 220.73
8540. 50 73. 40 51. 00 0. 01 ~0. 00 2. 10 89. 27 187. 32
8541. 00 64,73 51. 00 Q. 01 -0. 00 2. 79 20.03 250.81
8541. 50 62. &5 51. 00 0. 01 -0. 00 3. 01 0. 33 272. 14
8542. 00 68. 53 . 51. 00 0. 01 -Q. 00 2. 68 87. 83 235. 09
8542. 50 77. 29 91. 00 0. 01 -0. 00 2. 14 83. &5 179. 05
8543. 00 87. 18 21. 00 0. 01 -Q. 00 1.75 74. 86 131. 19
8543. 50 4. 56 91. 00 0. 01 -0. 00 i. 54 63. 30 97. 64
8544. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.C0 0..00
8544. 50 100. 00 31. 00 0. 01 -0. 00 0. 00 i00. 00 0. 00
8545. 00 100. 00 9i. 00 Q. 01 -0. 00 0. 00 100. 00 0. 00
8545. S0 96. 78 91. 00 0. 01 -0. 00 1.21 60.17 72. 58
8546. 00 ?4. 00 21. 00 0. 01 ~-0. 00 1.89 58. 01 109. 78
8546. 50 91. 01 51. 00 0. 01 -0. 00 1.95 &63. 46 123. 89
8547. 00 0. 87 91. Q0 Q.01 -0. 00 1.87 b66. 55 124 29
8547. 50 91.05 51. 00 0. 01 -0. 00 1.85 &8. 64 127. 08
8548. 00 Q7. 12 31. 00 0. 01 -0. 00 1.15 66. 0O 75.99
8548. 50 100. 00 91. 00 0. 01 -Q. 00 Q. 00 100. 00 0. 00
8549. 00 100. 00 51. CcO 0. 01 —-0. 00 0.00 100.00 0. 00
8549. 50 ?9. 45 51. 00 0. 01 -0. 00 0. 14 ?4.77 13. 36
8550. 00 ?4. 854 91. 00 0. 01 -0. 00 2. 09 63. 70 130. 84
8550. 50 24, 20 91. 00 0. 01 ~-0. 00 2. 32 61. 98 143. 71
8551. 00 ?4. 01 51. 00 0. 01 =Q. 00 2. 40 &60. 86 145. 88
8551. 50 23. 81 21. 00 0. 01 =-0. 00 2. 48 59.77 147.97 o
8552. 00 87. 18 51. 00 0. 01 -0. 00 3. 12 &6.02  206. 21 o
8552. 50 B80O. 77 91. 00 0.01 ~-0. 00 3. 15 74. 05 233. 38 o
8553. 00 79.42  51.00 0. 01 -0. 00 3. 30 76.86  253.37 o
8553. 50 78. 05 1. 00 0. 01 -0. 00 3. 11 76.97 239.76
8554. 00 82. 03 51. 00 0. 01 =0. 00 3.18 72. 695 231. 04 N
8554. 50 86. 01 51. 00 0. 02 ~-0. 00 3. 64 65. 84 239. 93 (V]
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Well name = FLY LAKE®4 Location = 27-36-305/139-39-4%E Page No 3

DEPTH V Shale Rhao 6 Perm Phi2nd PhiE Sw . PhiE#Sw Cum. Cum. Cum,

PhisH He#H H

8555. 00 89. 89 51. 00 0. 04 -0. 00 3. 90 62.15 242.26
8555. 50 93. 48 51. 00 0. 01 -0. 00 2. 61 764. 29 198. 99

556. 00 97. 04 51. 00 0. 01 -0. 00 1.17 100.00 117. 47
8556. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8557. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8557. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00
8558. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8558. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100. 00 0. 00
8559. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8559. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8560. Q0 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00
g8560. 50 98. 73 51. 00 0. 01 -0. 00 0. 51 58. 75 29. 80
8541. 00 5. 246 91. Q0 0. 02 -0. 00 1. 89 47. 62 829. 78
8561. 50 74. 70 51. 00 0. 01 -0. 00 3. 50 &49.83 . 244.42
85562. 00 52. 35 51. 00 0. 03 -0. 00 5. 54 77.59 431. 464
8562. 50 53. 15 51. 00 0.10 -0. 00 &. 01 68. 644  412.78
8563. 00 &3. 78 51. 00 0. 21 -0. 00 5. 6& 58. 46  330.88
8543. 50 78. 16 51. 00 0. 32 -0. 00 4.79 48.33 231.35
8564. 00 0. 77 51. 00 0. 29 -0. 00 3. &9 40. 32 148. 86
8564. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8565. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. O 0. 00
8565. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8566. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00
8566. 50 91. &0 51. 00 0. 03 -0. 00 3. 34 61.79 . 207.53
85587. 00 ?0. 90 51. 00 0. 05 -0. 00 3. 644 57.77 210.32
85567. 50 95. 72 51. 00 0. 01 -0. 00 1. 71 &8. 78 117. 86
8568. 00 98. 82 51. 00 0. 01 -0. 00 0. 47 '81.83 38. 59
8568. 50 97.33 51. 00 0. 01 -0. 00 1. 07 59. 58 &63. 53
856%. 00 86. 67 51. 00 1. 77 -0. 00 5. 33 34. 32 183. 00
8569. 50 &68. 27 51. 00 2582 -0. 00 12. 69 22. 14 281.03
8570.00 C O A L . coAL C0AL COAL
8570.50 C O A L CO0AL C0AL C 0AL
8571.00 C O A L coaAL C0AL COAL
8571.50 C O A L co0aAL c0.AL COAL
8572.00 C O A L CO0OAL c0aAL COAL
8572.50 C 0 AL C0AL COAL COAL O
8573.00 C 0O A L CO0AL COAL CO0OAL o
8573.50 C O A L CO0AL CO0AL coaAL =
8574.00 C 0O A L Co0AL , CO0OAL coaAL s
8574. 50 &7. 14 51. 00 12. 83 -0. 00 9. 04 14,19 128. 24 :
8575. 00 78. 21 51. 00 11. 96 -0. 00 5. 70 16. 78 95. 70 P
8575. 50 82. 45 51. 00 1. 01 -0. 00 3. 12 21.58 &7. 40 op)
8576. 00 74. 26 51. 00 1. 15 -0. 00 3. 42 25. 37 ?1.88
8576. 50 69. 44 51. 00 1. 57 -0. 00 4. 24 27.77 118. 43
8577. Q0 b4, 62 51. 00 1. 99 -0. €O 4. 91 30. 21 148. 26
8577. 50 5%. 80 S1. 00 1. 62 -0. 00 S. 03 33. 23 167. 16
8578. 00 54. 99 51. 00 0. 87 -0. 00 4. 48 37.22 174. 22
8578. S0 50. 17 51. 00 0. 46 -0. 00 4. 38 41. 56 182. 03
8579. 00 45. 89 51. 00 0. 41 -0. 00 4. 51 43. 61 196. 54
8579. 50 41. 65 51. 0. 37 -0. 00 4. 63 45,80 212 06



Well name = FLY LAKE#4 - Location = 27-36-305/139-39-4%E Page No 6

DEPTH V Shale Rho G Perm PhizZnd PhiE . Sw PhiE*Sw Cum. Cum. Cum.
PhixH Hc#H H

8580. 00 39. 83 51. 00 0. 30 -0. 00 4. 58 47.56 218.05

8580. 50 42. 39 51. 00 1. 01 -0. 00 5. 61 41.93 235 11

g581. 00 47. 38 51. 00 2. 32 -0. 00 b. 65 39.19  260. 44

8581. 50 52. 20 51. 00 S. 87 -0. 00 7.37 40. 57 298.99

8582. 00 55. 09 51. 00 2. 30 -0. 00 7. 65 44. 16 337.73

8582. S0 47. 72 51. 00 1. 95 -0. 00 8. 16 48. 15 392.96

8583. 00 39. 09 51. 00 1.47  -0.00 8. &1 52. 99  456. 46

8583. 50 31. 82 51. 00 1. 19 -0. 00 8. 97 56. 59  507. &6

8584. 00 28. 68 51. 00 0. 75 ~-0. 00 8. 60 59.95 515. 37 N

8584. 50 25. 53 51. 00 0. 48 ~-0. 00 8. 02 62.09 497.94

8585. 00 23. 46 51. 00 0. 31 ~0. 00 7. 36 63.85 449%. 83

8585. 50 24. 33 51. 00 0. 35 -0. 00 6. 96 &0. 54 421.12

8586. Q0 26. 01 51. Q0O 0. 41 -Q. Q0 b, b1 57. 15 377. 76

8586. S50 27. 69 51. 00 0. 18 ~-0. 00 6. 78 &6.79 452. 94

8587. 00 28. 08 51. 00 0. 10 -0. 60 7. 28 74.59 542. 71

8587. 50 27. 14 51. 00 0. 30 -0. 00 8. 53 &9. 07 589. 35

8588. 00 26. 50 51. 00 0. 46 -Q. 00 9. 16 &7.22 615, 61

8588. 50 26. 30 51. 00 0. 31 ~-0. 00 8. 53 &8. 76  586. 79

8589. 00 26. 32 51. 00 0. 27 -0. 00 8. 13 &8. 79  559. 02

8589. 50 26. 89 51. 00 0. 30 -0. 00 7. 94 &b. 56  528. b4

8590. 00 26. 03 51. 00 0. 32 -0. 00 7. 90 65. 68 518, 67

8590. 50 25. 18 51. 00 0. 25 -0. 00 7. 86 68. 22 536, 03

8591. 00 24. 66 51. Q0 Q. 20 ~-0. 00 7. 80 70.52 550. 19

8591. 50 254. b1 51. 00 0. 71 -0. 00 9. 16 62. &8 574.17

8592. 00 25. 00 51. 00 16. 18 -0. 00 13. 70 38. 21 52340 0. 07 0. 04 0. 50

8592. 50 25, 48 51. 00 50. 52 -0. 00 15. 94 25 18  401. 33 0.15 0. 10 1. 00

8593. 00 21. 54 51. 00 133 01 -0. 00 18. 05 17. 63 318. 30 0. 24 0. 18 1. 50

8593.50 C 0O AL CoOAL coAL cCoAL

8594.00 C O A L CoOAL C O AL CO0OAL

8594.50 C O A L coAL coaL co0AL

8595.00 C O A L cCoacL CO0AL coaL

83595. 50 ¢€C 0O A L C 0AL CO0O AL C 0AL

8596.00 € 0 A L CoOaAL COAL c 0AL

8596.50 C O AL CO0AL coAL cO0AL

8597.00 € 0 A L CoOAL coaAaL coAL

8597.50 C O A L COAL COaAL CoOAL

8598.00 C 0 A L COAL CoOAL cCoAL

8598.50 C O A L COAL cC0AL coAL

8399.00 C O AL CoOAL c0aAaL CoOAL

8599.50 C O A L coaL coAL cCoOAL

8600.00 C O A L CoOAL CO0aAL cCoO0AL

8600.50 C O A L COAL coaAL COAL o

8601.00 Cc O AL COAL C0OaAL CoOAL >
8601.50 € O A L CO0AL coaL cCoOAL

8602.00 C O AL CO0AL cCOoOAL COAL o

8602.50 C O A L COAL coacL co0AL O

8603.00 C O AL cCoaL COaL cOo0AL Pop)

8603.50 C 0 A L coaL . COAL coaL g

8604. 00 &4. 44 51. 00 21. 88 -0. 00 9. 99 6. 10 60. 93

8604. 50 100. 00 51. 00 0. 01 ~0. 00 0.00 100.00 0. 00



Well name = FLY LAKEH4 | Location = 27-36-305/139-39-49E Page No 7

DEPTH V Shale Rho G Perm Phi2nd PhiE . . Sw PhiE#Sw Cum. Cum. Cum.
. PhisH Hc#H H

860%. 00 100. 00 51. 00 0.01 -0. 00 0. 00 100. 00 0. 00 A
8605. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00. 0. 00

8606. 00 100. 00 51. CQ 0. 01 -0. 00 0. 0 100. 00 0. 00

B8606. 50 100. Q0 51. 00 G. 01 -0. 00 0. 00 100. 00 0. 00

8607. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8607. 50 100. 00 S51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8408. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00

8608. 50 Q7. 09 51. 00 0. 03 -0. 00 1. 16 25. 45 29. 62

8609. 00 79. 83 51. 00 0. 83 -0. 00 3. 51 27. &9 97.15

846409, S0 72. 80 51. 00 0.79 -0. Q0 3. &9 29. 98 110. 75

8610. 00 &9. 18 51. 00 1. 49 -0. 00 4. 36 29. 12 1264. 94

8610. 50 &4, 85 51. 00 2. 81 -0. 00 5. 06 27. &8 139. 94

8611. 00 &8. 09 91. OO 4. 04 -0. 00 5. 35 25. 87 138. 48

8611. 50 &69. 33 51. 00 5. &7 -0. 00 S. 65 24. 23 136. 95

8612. 00 70. 54 51. 00 5. 91 ~0. Q0 5. 63 23. 48 133. 41

8612. 50 72. 25 51. 00 3.795 -0. 00 S. 51 23. 19 127. 72

8613. 00 73. 58 51. 00 &. 89 -0. 00 5. 69 22. 41 127. 45

8613. 50 &8. 91 51. 00 4. 64 -0. 00 &, 29 29. 99 188. 546

g8614. 00 62. 06 51. 00 2. 71 -Q. 00 7. 01 39.41 276. 15

8614. 30 54, 352 51. 00 1. 42 -0. 00 7.77 49, .72 386. 34

8615. Q0 44, 52 51. 00 0.71 -Q. 00 8. 71 &1. 00 531. 16

8615. 50 34. 37 1. 00 Q.11 -0. 00 ?. b6 84, 38 81i14. 78

8616. 00 25.90 . 51. 00 0. 10 -0. 00 10. 49 88. 35 F26. 44

g84146. 50 18. 88 51. 00 0. 11 -0. 00 11. 15 88. 57 987. 54

g8617. 00 17. 45 S51. 00 0. 07 -0. 00 10. 74 Q1. 94 ?87. 50

8617. 50 28. 71 51. CO 0. 06 -0. 00 9. 44 88. 94 83%9. 38

84618. 00 39. 99 91. 00 0.04 -Q. 00 7.93 87. &9 695, 53

8618. 50 58. 61 51. 00 0. 02 -0. 00 5. 80 83. 41 484. 01

8619. 00 &8. 89 51. 00 Q. 02 -Q. 00 4. 43 75.11 - 333. 05

8619. 50 73. 63 51. 00 Q. 02 -0. 00 3. 51 &7. 14 23%5. 83

B620. Q0 75. 88 91. 00 0. 37 -Q. 00 2. 96 30. 02 90

84620. 50 71. 45 1. 00 1. 44 -~Q. 00 3. 54 22. 23 78. &5

8621. 00 &7. 01 51. 00 3. 21 -0. 00 4 44 21.87 7. 45

8s621. 50 62. 58 51. 00 2. 65 -0. 00 5. 26 29. 62 155. 72

ge22. 00 58. 14 51. CO 2.29 -0. Q0 S. 77 34. 596 199. 31

84622, 50 94. 35 51. 00 4. 07 -0. 00 A4 34. 07 231. 29

8623. 00 S2. 22 51. 00 i8. 91 -0. Q0 8.74 26. 86 234. 74

8623. 30 53. 33 51. 00 21.63 -0. 00 11. 54 19. 01 219. 32

g&a24. 00 59. 59 51. GO 29. 33 -Q. 00 12. 06 14. 84 178. 98

8624. 30 &4. 43 51. 00 24. 13 -0. 00 i1. 07 12. 58 139. 32

8625. Q0 69. 31 51. 00 14. 61 -0. 00 ?. 23 11. 64 107. 41

8625. 50 71. 76 51. 00 49, 79 -0. 00 8. 14 14 31 116. 47

8626, Q0 70. 40 51. 00 17. 01 -0. 00 7. 32 21. 80 159. 65

8626. 30 &5. 24 51. 00 16. 04 -0. 00 8.78 28. 73 292. 24

g8627. Q0 56. 48 21. 00 11. 83 -0. 00 10. 90 31. 12 339. 31

8627. 90 44, 88 $51. 00 29. 02 -0. 00 13. 84 26. 00 352. 80
8628.00 C O A L C O0OAL C0AL . c 0OAL
8628.50 C 0O A L C DAL C0O AL C OAL
8629.00 C DAL C DAL C 0OAL C 0AL
8629.50 C 0O A L coaAaL = CD AL Cc 0OAL

830000



Well name = FLY LAKE#4 Location = 27-36-305/139-39-49E Page No 8
DEPTH V Bhale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H He#H H
8B630.00 C O AL COAL COAL COAL
8630.50 COAL CoO0AL COAL coAL
8631.00 C O AL COAL ¢COAL CO0AL
8631.50 C O AL COAL COAL CO0OAL
8632.00 C O AL COAL COAL CagAL
8632.50 C O AL COoOAL CO0AL COAL
8633.00 C O AL CO0AL ¢CO0OAL COAL
8633.50 C O AL COAL COAL COAL
8634.00 C O AL COAL COAL C O0AL
8634.50 C O AL C0AL COAL COAL
8635.00 C OAL COAL COAL CO0OAL
8635.830 C O AL COAL CoAL COAL
8636.00 C O A L CoOAL CaAL cC OAL
8636.50 C O A L CO0OAL CO0 AL COAL
8637.00 C O AL COAL ¢COoaAaL C OAL
8637.50 C O A L COAL CoAL COAL
8638.00 C O A L ¢CO0OAL ¢ 0 AL C OAL
8638.50 C O AL COAL CO0AL Cc AL
8639.00 C O_A L COo0OAL COoOAL C0OAaL
8639. 50 73. 59 91. 00 18. 40 -0. 00 8. 62 26. 65 229. 63
8640. 00 78. 40 21. 00 7. 69 -0. 00 7. 12 29.12 207. 47
8640. 50 80. 36 S51. 00 4. 10 -0. 00 6. 35 31. 65 200. 8
8641. 00 82. 15 91. 00 1. 91 -0. 00 5. 98 35. 11 1246. 02
8641. 50 77. 65 31. 00 0. 76 -0. 00 5. 38 43. 40 233. 43
8642. 00 é68. 93 31. 00 0. 31 -0. 00 2. 95 23. 87 298. 24
8642. 50 36. 23 51. 00 0. 28 -0. 00 &. 43 60. 23 387. 20
8643. 00 48. 91 51. 00 0. 41 -0. 00 7.08 99. 53 421. 40
8643. 50 43. 15 51. 00 0. 599 -0. 00 7. 37 58. 71 444 32
8644. 00 43. 83 91. 00 0. 49 -0Q. 00 7. 54 99. 68 449, 89
8644. 50 44, 89 91. 00 0. 21 -Q. 00 7.01 b6. 08 463. 49
8645. 00 44, 49 91. 00 0. 16 —-0. 00 6. 91 68. 73 475. 29
8645. 50 34. &6 51. 00 0. 18 -0. 00 7. 37 70. 62 934. 79
8646. 00 30. 43 21. 00 0. 20 -0. 00 7.84 70. 48 992, 29
8646. 30 28. 76 91. 00 0. 25 -0. 00 7.78 67. 81 927. 23
8647. 00 31. 53 91. 00 0. 29 -0. 00 7. 38 64. 51 476. 11
8647. 50 32. 84 51. 00 0. 30 -0. 00 7. 09 62. 63 443. 91
8648. 00 32. 43 91. 00 0.18 -0. 00 6.70 66. 02 442. 65
8648. 50 28. 70 51. 00 0. 05 -0. 00 6. 01 76. 01 456. 56
8649. 00 24. 73 91. 00 0.01 -0. 00 5. 92 87. 01 47%9. 99
8649. 50 20. 37 91. 00 0.01 ~0. 00 5. 38 95. 63 914. 13
8650. 00 15. 74 1. 00 0. 03 -0. Q0 6. 48 84. 12 545. 05
8650. 50 15. 62 91. 00 0. 29 -Q. 00 7. 89 66. 20 928. 07
8651. Q0 23. 99 ol. 00 1.85 -0. 00 8.71 21. Q0 444 27
8651. 50 335. 63 91. 00 4. 77 -0Q. 00 8.77 41. 34 362. &4 o
8652. 00 46. 796 91. CO 8. 74 -0. 00 8. 25 32. 88 271. 14
86352. 30 98. 46 51. 00 18. 44 -0. 00 7. 30 20. 88 152. 50 ot
B8653. 00 69. 29 a1. 00 16. 489 -0. 00 6. 33 17. 07 108. 07 S
8653. 50 67. 04 91. 00 12. 84 -0. 00 6. 07 18. 18 110. 30 -
8654. 00 60. 35 51. Q0 8..78 -Q. 00 6. 11 22. 41 137. 00 D
8654. 50 36. 47 1. 00 5. 66 -0. 00 5. 96 26. 12 155. 79 e



Well name = FLY LAKE#4 | Location = 27-36-305/139-39-49E Page No 9

DEPTH V Shale Rha G . Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H He#H H
8653. 00 33. 37 51. 00 4. 30 -0. 00 5. 80 28. 01 162. 45
8655. 50 59. 28 o1. 00 3. 83 -0. 00 5.395 26. 40 141. 14
8656. Q0 97. 31 91. 00 2.77 -0. 00 4. 89 26. 61 130. 03
B6954. 90 99. 33 51. 00 1. 35 -0. 00 4. 93 34. 40 169. 54
8657. 00 &l. 36 51. 00 0. 62 -0. 00 5. 43 45. 85 248. 72
8657. 50 S52. 83 1. 00 0. 13 -0. 00 b. 6& 69.33 461.99
8658. 00 39. 13 91. 00 0. 03 -0. 00 7.92 ?1. 99 728. 83
8658. 50 27. 57 91. GO 0. 02 -0. 00 8. 81 100. 00 g881. 25
2659. 00 21. 82 91. 00 0. 02 -0. 00 ?.11 100. 00 ?11. 44
865%. 90 19. 20 51. 00 0. 02 -0. 00 Q.20 100. 00 ?19. 55
8660. 00 18. 07 51. Q0 Q. 02 ~-0. 00 ?.18 100. 00 ?18. 01
8660. 50 17. 69 91. 00 0. 02 -0. 00 9.-32 100. 00 931. 74
8641. QO 17. 11 G1. 00 0. 02 -0Q. 00 2. 47 100. 00 946. 91
8&61. 50 15. 23 51. 00 0. 02 ~0. 00 2.71 100. 00 971. 16
8662. Q0 13. 36 51. 00 0.0 -0. 00 9. 92 100. 00 292. 30
8662. 50 12. 27 91. 00 0. 03 -0. 00 10. 06 100. 00 1006. 40
8663. 00 12. 74 51. Q0 0. 03 =0. CO 10. 09 100. 00 1009. 47
86463. 50 13. 42 21. 00 0. 03 =0. 00 10. 11 100.00 1011.15
8664. 00 17. 48 51. 00 0. 03 -0. 00 9. 89 100.00 98%9.03
8664. 50 21. 54 51. 00 Q. 04 -0. 00 ?.67 ?3. 48 903. 84
B&65. 00 22. 28 91. 0O 0. 92 -0. 00 8. 58 97.01 832. 67
8669. 50 21. 21 51. Q0 0. 01 -0. Q0 7.952 100. 00 751. 90
8666. 00 19. 50 91. 00 0. 01 -0. 00 &. 49 100. 00 648. 66
86466. 50 14. 99 1. 00 0. 01 -0. 00 5. 20 100. 00 590. 43
B&s7. Q0 10. 82 91. 00 0. 01 -0. 00 5. 88 100. 00 588. 00
8667. 50 &. 74 51. 00 Q. 03 -0. 00 6. 85 84. 75 580. 16
8668. 00 3. 24 91. Q0 0. 04 ~0. 00 7.72 86.77 6&%9.92
8668. 50 2. 34 51. 00 0. 02 -0. 00 7.64 ?5. 80 732. 05
864%. 00 1. 49 51. 00 0. 01 -0. 00 7. 40 100. 00 759. 67
8646%. 30 0. 61 51. 00 0. 01 -0. Q0 7. 97 100. 00 756.75
8670. Q0 1. 86 91. 0O 0. 01 -0. 00 7.39 100. 00 738. 21
8670. 50 3. 21 51. 00 0. 01 -0. 00 7.22 100. 00 722. 35 .
8671. Q0 3. 96 91. 00 0. 01 -0. 00 7.24 100. 00 723. 90
8671. 50 8. 01 91. 00 0. G1 ~-0. 00 7. 30 100. 00 730. 16
g672. Q0 10. 07 S51. 00 Q.01 -Q. 00 7.43 100.00 742.91
8672. 50 12. 12 91. 00 0. 01 -0. 00 7. 50 100. 00 750. 12
8673. 00 14,17 51. 00 0. 02 ~-0. 00 7.33 93. 62 &85. 81
8673. 50 24. 79 21. 00 0. 03 -0. 00 6. 95 84. 31 592. 15
8674. Q0 3%. 13 51. 00 0. 03 -0. 00 9. &0 77. 44 433. 65
8674. 50 34. 06 91. 00 0. 04 -0. 00 5. 58 76. 54 426. 99
B8675. Q0 26. 64 51. Q0 Q. 04 -0. Q0 6. 28 79. 86 201. 68
8&75. 50 21. 87 o9l. 00 0. 03 -0, 00 b.74 83. 41 862. 07
8676. Q0 17. 11 51. 00 Q. 04 -0. 00 7. 34 85. 48 &27. 27
86764. 30 13. 76 91. 00 0. 08 -0. 00 8. 37 82. 31 689. 11
8677. Q0 10. 48 1. 00 0. 08 '=0. 00 9. 40 86. 12 809. 62
8677. 50 7.78 51. 00 0. 07 -0. 00 10. 11 0. 85 218. 45
8678. 00 8. 97 91. Q0 0.0% -0. 00 10. 25 4. 11 ?64. 31
8678. 50 14. 11 51. 00 0. 03 -0. 00 Q. 6% 98. 61 2595. 20
867%. Q0 17. 36 1. 00 0. 04 -0. 00 9. 02 92. 21 832. 06
B8B679%. S0 18. 93 51. 00 0. 04 -0. 00 B. 42 88. 64 746. 66

020000
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Well name = FLY LAKE®4 Location = 27-36-308/139-39-4%¢E Page No 10

DEPTH |V Shale Rho 6 Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
» Phi#H He#H H

8680. 00 20. 5 51. 00 0. 05 -Q. 00 7. 88 85. 53 673. 93

8680. 50 19. 26 51. 00 Q. 0& -0. 00 7.70 83. 07  639. 24

8681. 00 16. 66 51. 00 0. 05 -0. GO 7. 54 83.90 632. 82

8681. 50 13. &9 51. 00 0. 04 -0. 00 7. 36 85.59 629.83

8682. 00 10. 62 51. 00 0. 01 -0. 00 7. 03 94.23 662 24

8682. 50 8. 00 51. 00 0. 01 ~0. 00 6.94 100.00 693.76

8683. 00 8. 63 51. 00 0. 01 -0. 00 6.93 100.00 . 6&92. 54

8683. 50 9. 26 51. 00 0. 01 -0Q. 00 7.11 100.00 710.61

8684. 00 9. 89 51. 00 0. 01 -0. 00 7.46 100.00 745 92

8684. 50 14. 42 51. 00 0.03  -0.00 7. 96 91. 67 729.83

8685. 00 18. 95  51.00 0. 08 -0. 00 8. 46 g2. 93 701:91

8685. 50 25. 18 51. 00 0.17 ~0. 00 8. 70 75.76  659.01

8686. 00 J1. 86 51. 00 0. 26 -0. GO 8. 90 71.98 640. 45

8686. 50 35. 12 51. 00 0. 21 -0. 00 9. 20 75.31 692 54

8687. 00 24. 40 51. 00 0. 09 -0. 00 9. 98 86.91  866.99

8687. 50 13. 83 51. 00 0. 03 -0Q. 00 10. 69 100.00 106948

8688. 00 319 51. 00 0. 04 -0..00 11.28 100.00 1127.89

8688. 50 0. 00 51. 00 0 -0. 00 11.34 100.00 113372

8689. 00 Q. 00 51. 00 0. 04 -Q. 00 1117 100.00 1116.54

8689. 50 0.60.  51.00 0. 04 -0. 00 10. 99 100.00 1099 36

8690. 00 0. 00 51. 00 0. 03 -0. 00 10.82 100.00 1082 18

8690. 50 1.84 51. 00 0. 03 -0. 60 10.17 100.00 101459

8691. 00 5. 69 51. Q0 0. 02 -Q. 00 9.33 100.00 932 67

8691. 50 8. 16 51. 00 0. 02 ~0. 60 8.59 100.00 858.53

8692. 00 10. 33 51. 00 0. 01 ~0. 00 8. 17 99. 63  B813.72

8692. 50 15. 18 51. 00 0.02  -0.00 7.79 9323 726. 54

8693. 00 28. 56 51. 00 0. 04 -0. 00 6. 83 83. 66 571.77

8693. 50 41. 07 51. 00 0. 09 ~0. 00 6. 09 70.14  427.50

8694. 00 65. 79 51. 00 0. 19 -0. 00 5. 21 56.54  294. 40

8694. 50 83. 59 51. 00 0. 97 -0. 00 4. 53 34.89 157.93

8695. 00 100. 00 51. 00 0. 01 ~0. 00 0.CO0 100.00 0. 00

8695. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100. 00 0. 00

8696. 00 100. 00 51. 00 0. 01 -Q. 00 Q.00  100.00 0. 00

8696. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00

8697. 00 100. 00 51. 00 0. 01 ~0Q. CO 0.00  100. 00 0. 00

8697. 50 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8698. 00 100. 00 51. 00 Q. 01 -0. 00 0.C0  100. 00 0. 00

8698. 50 100. 00 5i. 00 0. 01 ~0. 00 Q.00  100. 00 0. 00

86%9%. Q0 100. 6O §1. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00

8699. 50 100. 00 51. 00 0. 01 -0. 60 0.00  100. 00 0. 00

8700. 00 100. 00 51. 00 0. 01 -0. 00 0.00  100. 00 0. 00 o
8700. 50 100. 00 51. 00 0. 01 -0. 00 0.00  100. 00 0. 00

8701. 00 100. CO 51. 00 0. 01 ~-0. 00 0.00 10000 0. 00 o
8701. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100! 00 0. 00 S
8702. 00 100. 00 51. 00 Q. 01 -0. 00 Q.00 100.00 0. 00 o
§702. 50 100. CO 51. 00 0. 01 -0. 00 0.00 100. 00 Q. 00 3
8703. 00 100. GO 51. 00 0. 01 -0Q. 00 Q.00  100.00 0. 00

8703. 50 100. 00 51. 00 0. 01 -0Q. 00 0.00 100.00 . 0.00 =
8704. 00 100. 00 51.00 Q.01 ~0. 00 0.00 100.00 0. 00

51. 00 0. 01 -0. 00 0.00 100. 00 0. 00



Well name = FLY LAKE#4 Location = £7-36-308/139-39-49E Page-No 11

DEPTH v Shale Rhao € Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
PhisH Hc#H H
8705. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8705. 50 100. 00 51. Q0 0. 01 -0. 00 0. 00 100. 00 0. 00
8706. QO 100. CO 51. O Q.01 -0. 00 0. 00 100. 00 0. 00
87064. 50 100. 00 51. 00 0.01 -0. 00 0. 00 100. 00 0. 00
8707. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8707. 50 Q2. 61 51. 00 0. 01 -0. 00 1. 45 44, 72 73. 57
8708. 00 84. 09 51. 00 0. 12 -Q. 00 2. 78 3%. 38 109. 40
8708. 50 Q2. 49 51. 00 0. 47 -0Q. 00 3. 00 28. 18 84. 62
B70%. 00 100. 00 51. 0O 0. 01 -0. 00 0. 00 100. 00 0. 00
870%. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8710. 00 Q7. 33 51. 00 Q. 01 -0, 00 1. 07 54, 89 58. 65
8710. 50 84. &9 51. 00 0. 49 -0. 00 4. 07 38. 20 155. 44
8711. 00 80. 49 51. QO 0. 47 -0Q. 00 4. 28 40. 39 172. 87
8711. 50 293. 00 51. 00 Q. 17 -0. 00 2. 80 36. 28 101. 58
g8712. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8712. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8713. 00 100. 00 51. 00 Q. 01 -Q. 00 0. 00 100. 00 0. 00
8713. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8714. 00 100. 00 91. Q0 0. 01 -Q. 00 0. 00 100. 00 0. 00
8714. 50 100. 00 51. 00 Q.01 -0Q. 00 0. 00 100. 00 0. 00
8715. 00 100. CO .31. 00 Q. 01 -0. 00 0. 00 100. 00 0. 00
8715. 50 100. 00 51. 00 0. 01 -0. 00 0. Q0 100. 00 0. 00
8716. Q0 100. 00 51. Q0 0. 01 -Q. Q0 0. 00 100. 00 0. 00
8716. 50 100. 00 S51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8717. 00 100. 00 51. Q0 0. 01 -0. 00 0. 00 100. 00 0. 00
8717. 50 1C0O. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8718. Q0 81. &4 51. 00 2. 28 -Q. 00 5.920  35.21 207. 65
8718. 50 &8. 09 51. 00 Q. 82 -Q. 00 4. 32 48. 30 30%5. 39
871%. 00 58. 45 51. 00 Q. 30 -0. 00 6. 54 59. 96 392. 24
8719. 50 48. 83 51. 00 0. 11 -0Q. 00 &. 76 71. 22 481. 38
8720. 00 40. 97 51. 00 0. 04 -0. 00 6. 87 g2. 64 567.74
8720. 50 35. 48 51. QO 0. 04 -0. 00 7.18 84. 16 &604. 30
g8721. Q0 32. 43 51. 00 0. 04 ~0. 00 7. 39 85. 04 628. 32
g8721. 50 a3. 99 51. 00 0. 03 -Q. 00 7. 21 as5. 97 &620. 05
8722. 00 37. 89 51. Q0O 0. 09 -Q. 00 6. 89 80.14 5%2. 92
8722. 50 42. 06 51. 00 0. 09 -Q. 00 6. &6 73. 08 486. 49
8723. 00 446. 23 51. 00 0.18 -0. 00 . &.47 &4. L2 418. 02
8723. 50 54. 51 51. 00 0. 30 -0. 00 4. 03 57. 04 344. 26
8724. 00 69, 02 51. GO 0. 47 -Q. 00 3. 49 49. 295 =270. 31
8724. 50 76. 91 51. 00 0. 60 -0Q. 00 4. 21 42. 72 209. 91
8725%. 00 85. 10 51. 00 Q. 84 -0Q. 00 4. 56 36. 38 165. 98
8725. 50 g8. 45 51. 00 i. 21 -0. 00 4. 50 32. 37 145. 73
8726. QO 1. 24 51. Q0 0. 44 -0. 00 3. 51 34. 23 119, 99
8726. 50 93. 94 51. 00 0. 09 -0. 00 2. 42 38. 43 ?3. 16
g8727. 00 4. 60 51. 00 0. 01 -0. 00 i. 36 43. 01 58. 43
8727. 50 29. 13 51. Q0 0. 01 -0. 00 0. 35 57. &9 20.17
8728. Q0 9. 25 91, Q0 0. 01 -0. 00 Q. 30 50. 94 15. 20
8728. 50 76. 77 51. 00 14. 31 -0. 00 Q.29 12. 96 120. 46
8729. 00 C 0O A L CO0OAL COAL C 0AL
8729.50 C 0 A L coaAaL CO0O AL ¢ ODAL

¢L0000
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Well name = FLY LAKE#4 Location = 27-36-305/139-39-49¢E Page No 12

DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H Hc#H H

8730.00 C O A L C 0OAL CO AL CO0OAL

8730. 50 24. 70 51. 00 31. 35 -0. 00 i4. 22 26. 35 374. 71 0. 31 0. 23 2. 00

8731. 00 26. 97 51. 00 12. 54 -0. 00 12. 53 38. 64 484. 19 0. 37 0. 27 2. 50

8731. 50 30. 07 51. 00 &. 76 -0. 00 i1. 58 47. 38 548. &7

g8732. 00 395. 92 51. 00 3. 85 -0. 00 10. 61 45. 83 486. 14

8732. S0 43. 81 51. 00 7. 10 -0. 00 Q.79 41. 04 401. 81

8733. 0C 53. 23 51. 00 12. 16 -0. 00 ?. 4% 34. 19 323. 06

8733. 50 &63. 20 51. 00 21. 09 -0. 00 2.18 27. 42 251. 61

8734. 00 71. Q7 51. 00 10. 50 -0. 00 2. 11 21. 54 196. 43

8734. 50 78. 53 51. 00 10. 38 -0. 00 8. 59 17.17 147. 49

8735. Q0 85. 53 51. 00 11. 98 -0, 00 5 77 17. 14 98. 87

8735. 50 89. 88 51. 00 2. 65 -0. 00 4. 05 20. 56 83. 26

8736. QO 88. 98 51. Q0 3. 43 -0. Q0 4. 41 20. 80 P1. 65

8736. 50 88. 16 51. 00 i.23 -0. 00 3.79 26. 20 99. 32

8737. 00 g88. 31 51. 00 0. 146 -0. 00 2.92 38. 37 112. 14

8737. 50 88. 45 51. 00 Q. 07 -~0. 00 3. 26 50. 56 165. 04

8738. 00 88. 59 51. 00 0. 12 -0, 00 3. 85 50. 95 194. 32

8738. 50 30. 78 51. 00 0. 22 -0. Q0 7.97 70. 13 5 80

873%. 00 23. 27 51. 00 Q. 32 -Q. 00 ?. 05 70. 64 639. 41

8739. 50 18. 35 51. 00 0. 34 -Q. 00 9. 61 72. 17 693. 71

8740. 00 15. &6 51. QO 0. 33 -0. 00 i0. 01 73. 79 738. 93

8740. 50 13. &6 51. 00 0. 28 -0. 00 10. 27 76. 21 782. 34

8741. 00 11. 65 51. 00 0. 52 -0. 00 10. 52 70. 78 744. 30

8741. S0 Q. 67 51. 00 0. 87 -0. 00 10. 65 65. 89 702. 03

8742. 00 11. 82 51. 00 1.85 -0. 00 10. 32 56. 87 586. 86

8742. 50 24. 649 51. 00 =. 39 -0, 00 9.37 464. 60 &9

8743. 00 38. 23 51 90 6. 97 -0. 00 8. 39 35. 85 300. 89

8743. 50 51. 21 51. 00 14. 2 -0. 00 8. 03 26. 86 215.74

8744. 00 61. 47 51. 00 28. 24 -0. 00 8. 25 20. 68 170. &6

8744. 50 70. 62 51. Q0 13. 13 -0. 00 9. 19 14. 78 135. 81

87495. 00 79. 78 51. Q0 10. 28 -0. 00 8. 09 12. 41 100. 36

87493. 30 88. 39 21. 00 5. 79 -0. 00 4. 65 17.17 79.78

g8746. 00 4. 92 51. 00 0.11 -Q. 00 2. 03 29. 24 99. 41

8746. S0 94. 00 51. 00 0.13 -0. 00 2. 40 33. 85 81. 21

8747. Q0 20. 55 51. 00 Q. 81 -0. 00 3.78 30. 46 115. 13

8747. 50 ?1. 02 51. 00 0. 56 -0. 00 3. 59 32. 56 116. 95

8748. 00 97. 40 51. Q0 0. 01 -0. 00 1. 04 55. 31 57. 48

8748. S0 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00

874%. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 Q. 00

874%9. 50 100. 00 51i. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8750. 00 ?4. 96 51. 00 0. 04 -0. 00 2. 02 39. 82 80. 31

8750. 50 83. 35 51. 00 0.12 -0. 00 3. 16 44 33 139. 92

8751. 00 83. 12 51. 00 0. 04 -0. 00 2. 64 49. 82 131. 45 -

8751. S0 86. 35 51. 00 0. 01 -0. 00 2. 00 54. 65 109. 05

£752. 00 ?4. 36 51. 00 0. 02 -0. 00 1.76 41. 07 72. 16 -

8752. 50 100. 00 %1. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00 ()

8753. Q0 100. Q0 51. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00 o

8753. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00 ~

8754. 00 100. 00 51. Q0 0. 01 -0. 00 0. 00 100. 00 0. 00

8754. 50 100. 00 51. 00 0. 01 -0. 00 0. CO 100. 00 0. 00 oo
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Well name = FLY LAKE#4 Location = 27-36-305/139-09-45E Page No 14
DEPTH V Shale Rho G Perm Phi2nd PhiE . Sw PhiE#Suw Cum. Cum. Cum.
, PhisH Hc#H H
8780. 00 75.79 31. 00 0.43 ~ -0.00 9.19 47. 90 246. 58
8780. 50 66. 65 o1. 00 0. 20 -0. 00 S. 46 57. 93 316. 41
8781. 00 37. 51 91. 00 0.12 -0. 00 3.79 64.89. 375.98
8781. 50 30. 04 91. 00 0. 09 —-0. 00 6. 03 69. 81 420. 82
8782. 00 45. 09 21. 60 0. 06 —-0. 00 6. 11 74. 06 452. 21
8782. 50 42. 20 S51. 00 0. 07 -0. 00 6. 33 74. 66 472. 58
8783. 00 40. 71 91. 00 0. 08 -0. 00 6. 66 74. 18 493. 68
8783. 50 38. 46 31. 00 0.10 ~0. 00 6. 98 73. 80 913. 40
8784. 00 36. 62 21. 00 0.13. -0. 00 7. 36 72. 87 936. 11
8784. 30 47. 33 31. 00 0. 14 -0. 00 6. 97 692. 70 485. 51
878%5. 00 98. 57 91. 00 Q.16 -0. 00 5. 92 &2. 89 372. 30
8785. 50 g87. 58 91. 00 0. 04 -0. 00 3. 15 93. &5 175. 30
8786. 00 100. 00 51. 00 Q. 01 —0. 00 0. 00 100. 00 0. 00
8786. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8787. 00 100. 00 51. 00 0. 01 ~-0. 00 0. 00 100. 00 0. 00
8787. 50 100. 00 51. GO 0. 01 -0. 00 0. 60 100. 00 0. 00
8788. 00 100. 00 51. CO 0. 01 ~-0. 00 0. 00 100. 00 0. 00
8788. 50 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8789. 00 100. 00 S51. 00 0. 01 -0. 00 0. CO 100. 00 0. 00
8789. 50 100. Q0 91. 00 0. 01 -0. 00 0. 0O 100. 00 0. 00
8720. 00 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0.00
8720. 50 4. 40 31, 00 0. 11 -0. 00 2. 24 32. 77 73. 42
8791. 00 835. 09 91. 00 0.47 -0. 00 3. 50 33. 34 116. 55
8791. 50 82. 82 S51. 00 1. 13 -0. 00 4. 10 29. 91 122. 75
8792. 00 87. 45 91. 00 2. 26 -0. 00 4. 30 24. 26 104. 26
8792. 50 ?2. 56 51. 00 0. 57 -0. 00 2. 98 25. 82 76. 89
8793. 00 ?7. 52 J1. 00 0. 01 -0. 00 0. 99 39. 93 39. 67
8793. 50 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8794. 00 92. 31 91. 00 0. 24 -0. 00 3. 08 39. 95 110. 61
8774. 50 79. 88 31. 00 4. 43 -0. 00 6. 55 31. 94 209. 29
8793. 00 73. 06 51. 00 2. 87 -0. 00 &, 99 36. 64 241.35
8795. 50 100. 00 S51. 00 0. 01 -0. 00 0. 60 100. 00 0. 00
8796. Q0 100. 00 91. 00 0.01 ~0. 00 0. C0 100. 00 0. 00
8796. 50 100. 00 51. 00 0. 01 -0. 00 0. GO 100. 00 0. 00
8797. 00 100. 00 1. 00 0.01 -0. 00 0. CO 100. 00 0. 00
8797. 50 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8798. 00 100. 00 21. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8798. 50 100. 00 S1. 00 0. 01 -0. 00 0. 60 100. 00 0. 00
8799. 00 100. 00 91. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00
8799. 30 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8800. 00 100. CO 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8800. 30 100. 00 351. 60 0. 01 -0. 00 0. 00 100. 00 0. 00 o
g801. 00 100. 00 21. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00 S
8801. 50 100. 00 o1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
g802. 00 100. 00 91. 00 0. 01 ~-0. 00 0. 00 100. 00 0. 00 o
8802. 50 100. 00 31. 00 0. 01 -0. 00 0. CO 100. 00 0. 00 -
8803. 00 75. 19 1. 00 1.27 -0. 00 9. 81 40. 76 236. 86 ~J
8803. 50 56, 88 91. 00 2. 07 -0. 00 7. 94 44. 79 337. 89 cn
8804. 00 37. 31 91. 00 13. 12 =0. 00 10. 72 37. 80 405. 34
8804. 50 32. 19 21. 00 Z3. 20 -0. 00 13. 65 29. 98 409. 19



Well name = FLY LAKEH4 Location = 27-36-305/139-59-49E Page No 15

DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
. PhisH Hco#H H

a8095. 00 37.84 51. 00 31. 66 -0. 00 14, 27 26. 37 374. 16

8805. 50 43. 49 51. 00 38. 924 ~0. 00 14. 58 23. 64 344. 74

a806. Q0 74. 46 - 51. 00 14. 00 -0. 00 10. 22 21. 47 219. 32

8806. 50 88. 79 S51. 00 0. 66 -0. 00 . 4. 48 38. 55 172. 82

8807. 00 80. 75 51. Q0 - 5. 21 -0. 00 7.70 34. 58 266. 26

8807. 50 59. 31 51. Q0 2. 48 ~-0. 00 B. &2 47. 53 410. 02

8808. 00 39. 94 51. Q0 4, 98 -0. 00 10. 20 46. 13 470. 38

8808. 50 39. 39 51. 00 13. 08 -0. 00 11. 95 34. 61 413. 70

8809. 00 57. 72 51. 00 S&. 70 -0. 00 14. 91 17. 65 263. 09
8809.50 € 0 A L C OAL cCOAL C0OAL
8810. 00 100. 00 51. 00 0. 01 -0. 00 0. 100. 0 0. 00

8810. S0 100. 00 51. 00 0. 01 -0. C0 0. 00 100. 00 0. 00

8811. 00 100. 00 S51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

g8811. 50 100. 00 51. 00 0. 01 - -0. 00 0. 00 100. 00 0. 00

g8812. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 Q. 00

8812. 50 100. 00 a1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8813. 00 100. 00 91. 00 0. 01 -0Q. 00 0. G0 100. 00 0. 00

8813. 50 100. 00 S51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

g8814. Q0 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00

g8814. S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8815. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8815, 50 83. 41 51. 00 0. 95 -0. 00 4. 13 31. 95 132. 06

8816. 00 64, 926 51. 00 0. 27 -Q. 00 4, 31 44. 62 200. 81

88146. 50 &4. 77 51. 00 1. 43 -0. 00 5. 42 37. 12 201. 03
8817.00 € 0 A L . C 0O AL C 0 AL G 0O AL
8817.50 € 0O A L CcCOAL CO0O AL cC 0OA L
8818.00 C O A L C OAL ¢C0AL € 0 AL
8818. 50 100. 00 51. 00 0. 01 -=0. 60 0. 00 100. 00 0. 00

g81%9. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

a819. 30 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00

8820. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8820. S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

g821. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

gg21. S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

gsa22. 00 100. 00 51. CO 0. 01 -0. 00 0. 00 100. 00 0. 00

g8822. 50 100. 00 1. 00 0. 01 ~-0. 00 0. 00 100. 00 0. 00

g823. 00 100. 00 51, 00 0. 01 -0. 00 0. 00 100. 00 0. 00
8823. 50 100. 00 51. CO 0. 01 -0. 00 0. 00 100. 00 0. 00

8824. 00 100. 00 51. 00 0. 01 -0. Q0 0. 00 100. 00 0. 00

8824. G0 100. 00 1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

8829%. 00 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00

88295. 50 100. 00 51. Q0 0. 01 -0. ¢0 0. 00 100. 00 0. 00

g826. 00 100. 00 51. 00 0. 01 -0. Q0 0. 0 100. Q0 0. 00

8826. 50 98. 52 51. 00 0. 01 -0. 00 0. 59 &8.77 40. &8

8827. 00 89. 00 91. CO 1. 63 -0. 00 4. 40 28. 90 125. 41

8827. S0 77.95 51. 00 10. &2 -0. 00 8. 82 18. 5& 163. 68
g828.00 C O A L : CO0OAL ‘ C 0 AL C OAL
8828.50 C 0 A L C DAL CO AL C OAL
8829.00 C€C O A L C O0AL C 0O AL ¢ 0AL

. coAL coaAaL C0aAL C 0AL

940000
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Well name = FLY LAKE#4 Location = 27-36-305/139-39-49E Page No 17

DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE*Sw Cum. Cum. Cum.
Phis#H Hc#H H

aas5s. Q0 68. 925 21. Q0 Q. 29 -0. 00 3. 92 42. 61 167. 22

8855. 50 &7. 83 51. 00 0. 50 -0. 00 4, 32 40, 22 173. 21
agas6. Q0 a6. 70 51. 00 0. 60 -0. 00 4, 37 38. 66 168. 89

8856. 50 &5. 02 51. 00 0. 49 -0. 00 4. 16 39. 04 1462. 37 R
8857. 00 62. 88 51. Q0 0. 91 -0. 00 4. 53 35. &40 161. 23

a8s57. 50 &0.75 S51. 0O 3. 25 ~0. 00 S. 57 29. 52 164. 41

8858. 00 56. 32 51. 00 5. 21 -0. 00 &. 58 30. 38 199. 77
8858. 50 S51. &7 51. 00 6. 84 -0. 60 7. 60 32. 58 247. 49
885%. 00 34. 49 51. 00 10. 85 -0Q. 00 Q.37 35. 09 328. 84
885%9. 50 21. 97 51. CO 14. 86 -0. 00 10. 87 36. 97 401. 76 0. 43 0. 30 3. 00
8860. 00 19. 44 S1. 00 13. 22 -0. 00 11. 30 39. 55 447. 02 0. 48 Q. 34 3. 50
8860. 50 16. 92 51. GO 10. 97 -0. 00 11. &6 42. 59 4946. 72 0. 54 0. 37 4. 00
884&61. OO0 15. 59 %1 00 11. 98 -Q. 00 11. 925 42. 51 907. 98 0. 40 0. 40 4. 50
8861. 50 14. 28 51. 00 10. 57 -0. 00 12. 05 40. 51 488. 16 0. 66 Q. 44 5. 00
8862. 00 13. 02 51. 00 12. 03 -0. 00 12. 10 37. 50 453. 74 0.72 0. 48 5. 50
8862. 90 11. 96 51. 00 12. 56 -0. 00 11. 926 35. &4 426. 14 0.78 0. 52 6. 00
8843. 00 11. 80 51. 00 13. 05 -0. 00 11. 83 34. 01 402. 44 0. 84 0. 55 6. 50
8863. 50 11. 63 51. 00 13. 54 -0. 00 i1. 81 32. 93 389. 06 0. 90 0. 59 7. 00
88&4. Q0 11. 21 51. 00 13. 87 -0. 00 11. 79 32. 20 379. 73 0. 96 0. 63 7. 50
88&4. S50 10. 27 51. 00 14. 13 -0. 00 11. 77 31. 60 371. 92 1. 02 0. &7 8. 00
8845. 00 Q.34 51. 00 i4. 16 -0. 00 11.75 31. 42 369. 20 1.08 0.71 8. 50
8865. 50 8. 40 51. 00 14. 02 -0. CO i11. 81 32. 01 377.99 i. 14 0.75 2. 00
g84&6. 00 &b, 99 51. 00 14 29 -0. 00 12. 07 33. 04 398. 97 1. 20 0. 80 9. 50
g8866. 50 5. 446 51. 00 16. 61 -0. 00 12. 64 32. 41 409. &9 1.26 0. 84 10. 00
8867. 00 3. 92 1. 00 20. 55 -0. 00 13. 20 30. 40 401. 44 1. 33 0. 88 10. 50
88s67. S50 3. 25 S51. 00 g4.99 -0. 00 13. 72 28. 68 393. 40 1. 39 0. 93 11. 00
8848. 00 4. 27 51. 00 8. 87 -0Q. 00 14. 14 27. &7 3%21. 18 1. 46 0. 98 11. 50
88468. 50 9. 11 51. 00O 33. 08 -0. 00 14. 56 26. 96 392. 59 1. 54 1. 04 12. 00
8846%9. 00 5. 84 51. 00 37. 52 -0. 00 15. 02 26. 61 399. 61 1. 61 1. 09 12. 50
8869. 50 &, 58 51. 00 41. 69 -0. 00 15. 47 2b6. 71 413. 34 1. 69 1.15 13. 00
8870. 00 4. 86 51. 00 44 45 -0. 00 1591 27. 49 437. 43 1.77 1. 21 13. 50
8870. 50 2. 74 51. 00 34. 15 -0. 00 15. 31 29. 91 458. 01 1.895 1. 26 i4. 00
8871. 00 1. 19 51. 00 25. 86 -Q. 00 14. 59 32. 24 470. &0 1. 92 1.31 14. 50
g871. 50 0. 81 51. 00 21. 32 -0. 00 13. 80 32. 61 450. 04 1. 99 1. 36 15. 00
8872. 00 1. 92 51. 00 17. 59 -0. 00 12. 93 32. 59 421. 40 2. 05 1. 40 15. 50
ga72. SO 8. 92 31. 00 13. 41 -0. 00 11. 66 32. 29 376. 45 2. 11 1.44 16. 00
8873. 00 16. 32 51. Q0 10. 07 -0. 00 10. 34 32. 13 332. 28 2. 16 1.47 146. 50
8873. 50 23. 72 S51. 00 12. 46 -0. 00 9. 01 a2. 28 290. 97
8874. 00 31. 12 51. 00 8. 31 -0. 00 7. 91 31.94 252. 52
8874. S50 35. 54 51. 00 6. 21 -0. 00 7.29 30. 86 223. 77
8875. 00 39. 62 51. 00 5. 11 -0. 00 4. 62 30. 82 203. 99
88795. S0 41. b6 S51. 00 3. 70 -0. 00 4,11 31. 38 171. 68
8876. Q0 41. 30 51. 00 3. 07 -0. 00 5. 20 32. 13 189. &6
8876. SO 40. 94 91. 00 &. 19 -0. 00 &. 70 29. 24 195. 93
8877. 00 37. 31 51. 00 10Q. 55 -Q. 00 7. 93 27.73 208, 68
8877. %0 33. 44 S51. 00 15. 30 -0. 00 8. 30 27. 28 226. 47
g8878. 00 31. 72 51. 00 12. 54 -0. 00 8. 21 28. 246 237. 63
8878. 50 35. &3 51. 00 8. 42 -0. 00 7. 66 30. 71 235. 27
887%. 00 42, 21 51. 00 4. 59 -0. 00 6. 83 33. 04 225. 81
887%2. 50 47.77 51. 00 2. 71 -0. 00 5. 23 33. 58 198. 99

240000
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Well name = FLY LAKE#4 Location' = 27-36-308/139-39-49¢E Page No 18
DEPTH V Shale Rho © Perm Phi2nd PhiE Sw PhiE#8uw Cum. ~ Cum. Cum.
, Phi#H He#H H
8880. 00 52. 21 51. 00 1.53  -0.00 5.09  34.23 174.1
8880. 50 56. 65  51. 00 1. 11 -0. 00 4.49  33.23 149.36
g881. 00 60.39  51.00 1.66  -0.00 4.50 29.12 131.17
8881. 50 63. 63  51.00 3.52  -0.00 4.99  24.85 123.97
8882. 00 66.87  51.00 6.02  -0.00 5.46  22.40 122 29
g582. 50 55.97  51.00 7.96  -0.00 6.72  26.74 179.71
8883. 00 41. 76 51. 00 11.73  -0.00 8.18  29.54 241.71
8883. 50 30. 12 51. 00 12,14  -0.00 .05  32.70 295.87
8884.00 . 25.23  51.00 10.28  -0.00 9. 31 35.41 329.72
8884. 50 27.10  5I.00 8.53  -0.00 9.10  36.57 332.72
8885. 00 27.27  51.00 6.98  -0.00 B.94  38.06 340.36
86885. 50 24. 91 51. 00 7.05  -0.00 9. 21 38.95 358. 62
e8846&. 00 16. 39 91. 0O 12, 09 -9. 00 10. 20 37. 21 3798. 06 2. 21 1. 51 17. 00
8886. 50 12. 36 51. 00 13.58  -0.00 12.19 3492 425 48 2. 28 1.55 17. 50
£887. 00 8. 77 51. 00 19.42  -0.00 13.55  33.44 452.97 2. 34 1. 59 18. 00
8887. 50 5.07 51.00  24.45  -0.00 14.53 3313 4B1.36 2. 42 1. 64 18. 50
8888. 00 4. 35 51.00 27.58  -0.00 14.95 3252 486.05 2. 49 1. 69 19. 00
8888. 50 6. 09 51.00 25.98  -0.00 1453  31.86 463.05 2. 56 1.74 19. 50
288%. 00 7. 84 51.00  24.40  -0.00 14.12  31.23 440.98 2. 63 1. 79 20. 00
888%9. 50 9. 58 51.00 2260  -0.00 13. 68  30.69 419.80 2.70 1.84  20.50
8890. 00 10. 92 51.00 20.50  -0.00 13.19  30.37 400.50 2.77 1.88  21.00
8890. 50 12,20  51.00 17.74  -0.00 12,70  31.18 3%96. 11 2. 83 1.93  21.50
8891. 00 11. 95 51. 00 15. 50 -0. 00 12. 31 32.32 397.94 2. 89 1. 97 22. 00
8891. 50 8. 53 51. 00 11.97  -0.00 11. 61 34.96  405.75 2. 95 2. 01 22. 50
8892. 00 6. 44 51. 00 10. 66  -0.00 11. 02 34.72 382 52 3. 01 2. 04 23. 00
8892. 50 8. 56 51. 00 16.56  -0.00 11.32  24.63 278.88 3. 06 2. 08 23. 50
8893. 00 11. 75 51.00  35.42  -0.00 13. 10 17.24  225.96 3.13 2. 14 24. 00
8893.50 C O A L COAL CoaAL COAL
8894.00 C O A L COAL COAL COAL
8894.50 C O A L COAL COAL coaAL
8895.00 € 0 A L COAL CoaAL cCOAL
8895.50 € 0 A L COAL COAL coOAL
8896.00 C O A L COAL COAL cCOoAL
8896.50 € O A L COAL COAL coAL
8897.00 € 0 A L COAL caaAL cOAL
8897.50 C O A L COAL COoAL COAL
8898. 00 92.55  51.00 0.73  -0.00 2.98 2331 69. 42
8898. 50 100.00  51.00 0. 01 -0. 00 0.00 100.00 0. 00
889%. 00 100. 00 51. 00 0. 01 -0. 00 0.00  100.00 0. 00
8899. 50 100. 00 51. 00 0. 01 -0. 00 0.00  100.00 0. 00
8900. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00
£900. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00 o
§501. 00 100. 00 51. 00 0. 01 ~0. 00 0.00 100.00 0. 00 -
8901. 50 100. 00 51. 00 0. 01 -0. 00 0.00 10000 0. 00 =
8902. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00
8902. 50 100.00  51.00 0. 01 -0. 00 0.00 100.00 0. 00 O
8903. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00 ~J
8903. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00 w0
§704. 00 100. 00 51. CO 0. 01 -0. 00 0.00 100.00 0. 00
8904. 50 100. 00 51. 00 0.01 -0. 00 0.00 100.00 0. 00



Well name = FLY LAKE#4 | Location = 27-36-305/139-39-4%E  Page No 19

DEPTH V Shale Rho G Perm Phi2nd PhiE . Sw PhiE#Sw Cum. Cum. Cum.
PhixH Hc#H H
8905. 00 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 00
8905. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
89064. Q0 100. 00 51. 00 0. 01 -0. GO 0. Q0 100. 00 Q.00
8906. 50 94. 79 51. 00 0. 01 ~-0. 00 1. 29 49. 98 &4. 27
8907. 00 85. 71 51. 00 0. 02 -Q. 00 2. 65 54. 48 144 72
8907. 50 80. 56 51. Q0 0. 01 -0. 00 2.39 70. 85 166. 43
8908. 00 80. 31 51. Q0 0. 01 -Q. 00 2. 27 74. 346 168. 71
8208. S50 80. 23 51. 00 0. 01 -Q. 00 2. 41 &9 19 166. 55
890%. Q0 g82. 20 51. 00 0. 01 -0. 00 2. 37 64. 00 @ 151. 43
8909. 50 86. 18 51. QO 0. 01 -0. 00 2.29 58. 28 133. 68
8910. 00 8. 47 51. QO 0. 02 -0. 00 2.17 50. 93 110. 56
8910. 50 - 92.75 51. 00 0. 02 -0. 00 1.95 44, 26 84. 31
8211. 0O 5. 47 21. 00 0. 04 -0. 00 1. 80 37. 17 L6, 79
g911. S0 Q4. 88 51. 00 0. 01 -0. 00 1. 295 41. 91 92. 25
g8912. 00 25. 87 91. 00 0. 03 -0. 00 1. 45 36.73 60. 61
g8912. 50 4. 86 S51. 00O Q. 07 -0. 00 2. 03 35. 08 71. 16
8213. 00 2. 52 51. 00 0. 07 -0. 00 2. 46 40. 38 92.15
8913. 50 88. 21 1. 00 0. 08 ~0. 00 2. 97 44. &0 138. 33
g8914. 00 764. 38 51. 00 0. 08 -0. 00 4. 01 56. &2 226, 92
8914. 50 50. 80 51. 00 0. 16 ~-0. 00 5. 83 &2. 57 364. 83
8915. 00 33. 13 51. 00 0. 28 -0. 00 7.17 &3. 85 457. 79
8215. 30 25. 68 51. OO 0. 26 -0. 00 7. 45 65, 83 490. 40
8916. Q0 27. 64 51. 00 0. 20 -0. 00 7.18 67.15 480. 21
g8916. 50 32. 26 51. 00 0. 23 ~-0. 00 & 71 63.73 427. 80
8917. 00 37. 08 51. 00 0. 37 -0. 00 Y4 58. 35 389. 00
8917. 50 41. 89 51. 00 0. 95 -0. 00 7.15 51. 06 365. 295
g8218. 00 44. 42 51. OO 1. 99 -0Q. 00 7. 58 45. 5% 345. 24
8918. 50 50. 02 51. OO 2. 24 -0. 00 7. 93 43. 90 330. 35
.8919. 00 53. 62 51. 00 1. 18 -0. 00 &.72 44. 61 313. 36
8919. 50 S8. 095 51. 00 0. 43 -Q. 00 5 87 48. 37 283. 25
£8920. Q0 68. 18 51. 00 0. 30 -0. 00 4, 67 48, 29 229. 69
8920. 50 895. &6 51. 00 0. 17 -0. 00 3 18 40. 73 129. 68
ge21. 00 8. 30 91. 00 0. 01 -0. 00 0. 68 47. &9 32. 33
g921. 50 100. 00 51. 00 0. 01 -0, 00 0. 00 100. 00 00
g922. 00 100. 00 - 51. 00 0. 01 -0. 00 0. 00 100. 00 Q. 00
ge22. 50 95. 26 31. 00 0. 06 -0. 00 1. 90 32. 85 &2. 27
g923. Q0 78. 65 51. 00 0. 08 -0. 00 3. 09 47. 58 146. 98
8923. 50 &4, 50 51. CO 0. 10 -0. 00 3. 93 53. 24 209. 06
8924. 00 55. 84 51. Q0O 0.11 -Q. 00 4 41 56. 41 248, 55
8924. S0 S50. 75 51. 00 0.12 -0. 00 4. 48 58. 03 271. 55
g9295. 00 90. 93 51. Q0 0. 33 -0. 00 5. 29 51. 50 272. 93
8925. 50 50. 93 51. 00 1. 34 -0. 00 6. 39 43, 31 275. 03
g8926. 00. 50. 81 51. 00 3. 27 -0. GO 7. 92 3%. 89 299. 94
8926. 50 50. 69 51. 00 9. &0 -0. 00 8.78 39. 70 348. &2
8927. 00 45. 31 51. 00 2.94 -0. 00 Q. 83 43. 03 423. 07
g927. 50 37. 70 S51. 00 5. 30 -0. 00 10. 74 47. 29 508. 08
£8928. Q0 28, 22 . 51. 00 3. &1 -0. 00 11. 2% 52.93  595.73
Bs28. 50 22. 65 51. 00 3. 56 -0. Q0 i1. 53 53. 23 &621. 83
g929. Q0 18. 05 51. 0O 3. 80 -Q. 00 11. 7% 23. 89 633. 13
8929. 90 15. 77 51. 00 2. 75 -0. 00 11. 83 57. 50 &80. 02

080000
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Well name = FLY LAKE#4 | ~Location = 27-36-308/139-39-45¢E Page No 20

DEPTH V Shale Rho 6 Perm PhiZnd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H Hc#H H

8730. G0 13. 29 51. 00 2. 29 -0. 00 11.92 58. 38 675, 62

8930. 50 11. 33 91. 00 3. 07 -0Q. 00 12. 21 37. 43 701. 01

8931. 00 9. 98 51. 00 3. 72 -0. 00 12. 50 96. 29 703. &7

8931. 50 10. 12 51. 00 4. 52 -0. 00 12. 71 94. 82 676. 61

8932. 00 10. 32 21. Q0 3. 20 -Q. Q0 12. 84 93. 70 689, 22

8732. 50 10. 57 91. 00 3. 50 -0. 00 12. 94 53. 41 691. 19

8933. 00 10. 83 91. 00 5. 20 -0. 00 12. 20 93. 88 699. 03

8933. 50 11. 09 S51. 00 9. 83 -0. 00 13. 21 33. 80 706. 76

8934. 00 10. 87 51. 00 9. 92 -0. 00 13. 59 24. 23 734. 69

8934. 50 9. 54 91. 00 6. 11 -0. 00 13. 96 94. 94 766. 88

8%35. 00 8. 21 21. 00 6. 49 -0. Q0 14 37 99. 32 794. 69

8935. 50 6. 85 51. 00 7.70 -0. 00 14. 72 94. 38 800. 25

8234. 00 5. 41 51. 00 8. 48 -0. Q0 14. 49 o2. 84 765. 83

8936. 50 3. 97 91. 00 7. 03 -0. 00 14. 02 21.03 7135. 54

8937. 00 3. 07 91. CO 8.74 -0. 00 13. 42 49. 8%  669.06 3. 20 2.17 24. 50

8737. 50 6. 42 31. 00 7.79 -0. 00 12. 56 48. 81 613. 22 3. 26 2. 20 25. 00

8938. 00 10. 03 91. CO 6. 60 -0. GO 11. 77 48. 19 D6h. 76 3. 32 2. 23 295. 90

8738. 50 15. 40 21. 00 5. 33 —0. 00 10. 97 47. 96 525. 89 3. 37 2. 26 26. 00

8939. 00 19. 83 91. Q0 3. 51 ~-0. 00 10. 96 92. 29 573. 02 :

893%9. 50 21. 03 31. 00 4. 97 ~-0. 00 12. 19 32. 39 638. 86

8240. 00 16. 80 21. 00 4. 99 —-0. 00 13. 19 29. 08 726. 47

8940. 50 11. 38 51. 00 5. 94 -0. 00 14. 00 355. 34 774. 90

8941. 00 7. 86 391. GO 3. 29 -0. 00 13. 84 96.14 776 96

8941. 50 11. 56 51. 00 4. 56 -0. 00 13. 24 36. 15 743. 59

8942. 00 16. 34 81. 00 3. 91 -0. O 12. 60 96. 02 705. 92

8942. 50 19. 98 51. 00 3. 92 -0. 00 12. 15 99. 88 679. 17

8943. 00 23. 42 91. 00 2. 84 -0. 00 11. 72 96.89  666. 31

8943. 50 23.77 g91. 00 2. 87 -0. 00 11. 65 96. 92 658. 54

8744. 00 29. 26 91. 00 4. 06 -0. 00 12. 20 94. 50 664. 65

8944. 50 19. 97 91. 00 2. 27 -0. 00 12. 48 61. 38 766. 10

8945. 00 14. 67 S51. 6O 1. 08 -0. 00 12. 48 69. 14 863. 12

8945. 50 9. 38 91. 00 0. 60 -0. 00 12. 49 75. 28 240. 02

87464. 00 4. 09 g1. 00 0. 46 -0. 00 12. 49 78. 08 ?75.11

8946. S50 6. 73 91. 00 0. 37 -0. 00 11. 83 78. 43 928. 00

8947. Q0 9. 81 91. 00 Q.27 -0. 00 11. 07 79. 93 880. 22

8247. 50 12. 41 51. 00 0. 39 -0. 60 11. 67 73. 99 836. 48

g948. 00 15. 02 51. 00 0. 86 -0. 00 11. 77 69. 42 817. 12

8948. 50 17. 62 91. 00 1. 04 -0. 00 12. 61 69. 89 881. 58

§749. 00 5. 39 951. 00 0. 89 -0. 00 13. 928 75.10 1050. 05

8949. 50 0. 00 21. 00 0. 57 -0. 00 13. 99 79.72 1115.03

8950. 00 4. 52 51. 00 0. 33 -0. 00 12. 93 82. 72 1069. 52

8950. 50 11. 54 91. GO 0.18 -0. 00 11. 72 85. 59 1003. 395 o

8951. 00 18. 07 21. 00 0.12 -0. 00 10. 60 85.92 210.48

8951. 50 23. 26 91. 00 0.12 -0. 00 9. 68 82. 98 803. 26 —

8952. 00 28. 44 51. 00 0. 09 -0. 00 8.79 g82. 30 723. 56 —

8952. 50 32. 84 1. 00 Q.27 -0. G0 .10 72. 54  660. 39 o

8953. 00 33. 43 91. 00 0. 38 -0. 00 9. 44 70. 23 662. 70 oo

8953. 50 24. 98 91. 00 0. 42 -0. 00 10. 31 72. 27 744. 81 i

8954. 00 17. 42 91. 00 0. 20 -0. 00 10. 73 81. 43 874. 04

8954. 50 10. 74 1. 0.14 -0. 00 11. 34 B86. 86 984. 63



Well name = FLY LAKE#4 | Location = 27-36-305/139-39-49E Page No 21

DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
: PhixH He#H H
8955. 00 &. 20 51. 00 0. 22 -Q. 00 11. 92 83.98 1000.71
8959%. B0 9. 56 51. 00 0. 32 -0. 00 i2. 25 81. 04 992. 54
89564. 00 6. 91 51. 00 0. 39 -0. 00 i2. 28 79.25 973. 08
g8956. 50 8. 57 51. 00 0. 28 -0. 00 i1. 99 81.87 281. 52
8957. 00 10.24  51. Q0 0.17 -0. 00 11. 63 86. 06 1001.21
8957. 50 11. 90 51. 00 0. 10 -0. 00 i1. 28 20.30 1018. 54
8958. 00 i1. 97 51. 00 0. 07 -0. 00 10. 95 923.48 1024. 06
8958. 50 10. 05 51. 00 0. 05 -0. 00 10. 74 95. 51 1025. 32
8959. Q0 8. 13 51. 00 0. 04 -0. 00 10. 82 26.97 1019.71
895%9. %0 b, 21 51. 00 0. 03 -0. 00 10. 30 98. 48 1014. 00
8960. 00 4. 29 51. 00 0. 03 -0. 00 10. 08 ?9.83 1006. 04
8960. 50 2. &2 51. 00 0. 03 -0. 00 10.15 Q7. 63 991. 12
8961. 00 2. 09 51. QO 0. 05 -0. 00 10. 32 ?4 1 970. 03
8961. S0 1. 57 51. 00 g 0. 08 -0. 00 10. 50 90. 45 94%9. 38
89s2. Q0 1. 04 51. 00O 0.10 -0. 00 10. 37 g87.71 20%9. &4
8962. S50 0. 52 51. 00 0.10 -0. 00 10. 08 846. 12 868. 08
8963. 00 1. 30 31. 00 0.10 -0. 00 9. 64 85. 01 819. 39
89&63. S0 3.10 51. 00 0. 07 -0. 00 8. 20 85. 79 763. 78
89464. 00 4. 90 51. 00 Q. 05 -0. G0 8.17 86. 63 707. 42
89464. 50 13. 17 51. 00 0. 02 -0. 00 7. 00 g88. 38 618. 84
8965. 00 27. 41 51. 00 0. 26 -0. 00 S.47 55. 00 300. 71
89695, 90 45. 41 51. 00 0. 10 ~0. 00 3. 99 sS4 54 217. 50
8966. Q0 53. 49 81. 00 0. 06 -0. 00 3. 28 53. 49 175. 70
B?466&. B0 &60. 88 51. Q0 0.13 -0. 00 3. 39 45. 54 154. 16
82a7. 00 &68. 15 51. 00 0. 27 -0Q. 00 3. 43 38. 55 132. 34
8967. 90 73. 84 51. Q0 0. 09 -0. 00 3. 35 49. 39 165. 68
g968. 00 59. &3 51. Q0 0.13 -0. 00 4. 48 55. 76 249. 61
8968. 50 43. 20 51. 00 0. 22 -0. 00 5. 87 59. 15 347. 04
894%2. 00 29. 33 51. 00 0. 09 -0. 00 7.47 77.07 575. 55
89469. S50 20. 85 S51. 00 0. 03 -0. 00 8. 63 95. 24 821. 21
8970. 00 15. 54 51. 00 Q. 02 -0Q. 00 9. 42 100. €0 242. 35
8970. 50 10. 23 51. 00 0. 02 -0. 00 Q.73 100. 00 Q73. 24
8971. 00 4, 92 51. Q0 0. 02 -0. 00 ?.76 100. 00 @76. 50
g971. 50 4. 45 51. 00 0. 02 -0. 00 Q. 52 100. 00 252. 29
g8972. Q0 5. 98 51. 00 - Q. 02 -0. 00 9. 44 100. 00 Q44. 49
8972. 50 7. 92 51. 00 Q. 02 -0. 00 9. 37 100. 00 236. 73
8973. Q0 8. 27 51. 00 0. 02 -0. 00 9. 34 100. Q0 233. 70
8973. S50 5.79 51. 00 Q. 02 ~0. 00 2. 50 100. 00 950. 38
8974. Q0 4, &7 921. 00 0. 02 -0. 00 9. 58 100. 00 2958. 39
8974. 50 4. 95 51. 00 0. 02 -0. 00 Q.37 100. 00 236. 51
8975. 00 4 49 51. 00 0. 02 -0. 00 2. 16 100. 00 216. 09
897%5. S0 4. 03 51. 00 Q. 02 -0. 00 8. 87 100. 00 886. 85
8976. 00 3. 45 51. 00 0. 02 -0. 00 8. 53 100. 00 gs2. 97
8976. S50 2.793 51. 00 0. 02 -0. 00 8. 79 100. 00 879. 13
g8977. 00 2.15 51. 00 0. 02 -0. 00 9. 09 100. 00 209. 00
8977. 90 3.72 . 51. 00 C. 02 -0. 00 9. 04 100. 00 Q03. 95
8978. 00 9. 28 %1. OC Q. 02 -0. 00 8. 96 100. €O 895. 97
8978. 50 9.93 S51. 00 0. 02 -0. 00 8. 48 100. 00 847. 83
897%. 00 15. 37 91. 00 0. 07 -0. 00 .29 86. 99 804. 35
897%. SO 23. 05 S5t. 00 0. 920 ~0. 00 10. 84 &b6. 13 716.70

680000
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DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cu Cum. Cum.
. PhisH HcstH H
8980. 00 35. 81 51. 00 7.79 -Q. 00 12. 05 47. 30 5&6%9. 95
8980. 50 S56. 87 51. 00O 22. 73 -0, 00 13. 44 29. 33 374, 11
8981.00 C O AL CO0OAL CO0 AL ¢ 0OAL
8981.50 C€C 0 A L CO0OAL CO0O AL C 0OAL
8982.00 C DA L C 0AL C0OAL c 0AL
g982.50 € 0 A L C DAL CQO aL C O0A L
8983.00 C 0 A L CO0AaL C 0 AL Cc 0AL
8983.30 C 0 A L CO0AL C0AL C 0OAL
8984.00 C 0O A L C OAL C 0O AL C O0AL
8984. 50 C O A L C 0OAL C O aL CO0OAL
g985.00 C O A L C 0OAL C 0O AL C 0OAL
8985.50 C O A L C 0OAL C 0 AL C O AL
8986. Q0 C O A L C O AL C O A L C O AL
89g86.5Q C 0O a L C DAL cC0AL C 0OAL
8987. 00 20. 50 51. 00 7. 14 -0. 00 3. 80 7. 99 30. 38
a987. 50 4. &2 51. 00 0. 82 -0. 00 2.15 10. 72 23. 05
8988. G0 Q4. 20 51. €O Q. 21 -0. QO 1. 52 12. 71 19. 32
8988. 50 96. 19 51. 00 0. 20 -0. 00 1. 53 13. 61 20. 76
898%9. 00 AL C OAL g A L S C agAL
8989.50 C 0 A L COAL C QAL C 0AL
89920.00 C 0 A L C O0AL C A L C 0AL
8990. 50 2. 80 51. 00 42. 72 -0Q. 00 17. 50 34. 79 &60%9. 05 3. 46 2. 32 26. 50
89%1. Q0 6. 82 51. 00 10. 56 -0. 00 14. 40 50. 23 723. 16
g8991. 50 11. 22 31. 00 5. 08 -0. 00 12. 895 53. 97 693. 31
8992. 00 15. 08 51. Q0 3. 25 -0. 00 11. 61 55.12 &640. 07
g992. S5O 18. 86 51. 00 2. 04 -0. 00 10. 48 56. 39 520. 70
8993. Q0 22. 64 51. GO 2. 71 ~0. Q0 10. 39 53, 12 552. 10
8993. 50 22. 77 51. 00 5. 22 -0. 00 i1. 02 48. 35 532. 78 3. 51 2. 35 27. 00
8994. 00 20. 70 51. 00 6. 47 -0. 00 11.78 48. 43 870. 45 3. 57 2. 38 27. 50
8994. 50 11. 28 51. Q0O 5. 96 -0. Q0 12. 48 51. 31 640. 55
8995, 00 4. 24 51. QO 5. 81 -0. 00 12. 83 52. 54 &74. 30
8995. 50 1. 30 51. 00 4. 52 -0. 00 12. 40 53. 25 668. 86
8926. Q0 6. 95 51. 00 2. 74 -0. Q0 11. 28 55. 89 630. 69
8996. 50 11. 92 51. 00 1. 43 -0. 00 10. 13 58. 92 5946. 86
8997. 00 16. 74 51. 00 0. 65 -0. Q0 7. 04 63. 23 571. 62
8997. 30 20. 14 51. 00 Q. 43 -0. 00 8. 48 65. 14 552. 16
8998. 00 12. 63 51. 00 0. 53 -0. 00 8 79 64, 32 565. 57
8998. 50 6. 95 51. 00 0. 85 -0. 00 2. 05 60. 44 5464. 89
8999. Q0 10. 61 51. 00 34. 10 -0, 00 8. 55 19. 97 170. 81
8999. 30 15. 81 51. 00 10. 77 -0. 00 8. &7 16. 64 144. 25
7000. 00 23. 67 51. 00 43. 03 -0. 00 12. 63 ?. 47 119. 63 3. 64 2. 44 28. 00
000.50 C€C 0 A L C0aAaL CO0 AL C 0 AL
2001.00 €C O AL COAL CO0AL C 0OAL
001.50 C 0 A L COAL C 0 AL C OAL
2002.00 C 0 A L C 0OAL CO AL ¢ 0AL
2002.50 C€C 0 A L cCc 0AL CO AL CO0OAL
2003.00 C O AL C 0OAL CcO0AL C 0O0AL
?003.50 € O A L C AL COAL cC O0AL
2004.00 € 0 A L COo0aL C0OaAaL ¢ O AL
92004.50 C 0O A L CoaAaL C0AL C OAL

£80000
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Page No

27-36-305/139-39-4%E
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FLY LAKE#4

Well name
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Hc #H

#H

€
=]
O

hi

o

PhiE#Sw

vV Shale Rho €& Perm Phi2nd PhiE Sw
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Page No
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= FLY LAKE#4
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V Shale Rho G Perm Phi2nd PhiE Sw
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Well name = FLY LAKE#4 - Location = 27-36-305/139-39-4%E Page No 26
DEPTH V Shale Rho G Perm PhiZnd PhiE Sw PhiE*Sw Cum. Cum. Cum.
PhissH Hc#H H
2080. Q0 79. 65 91. 00 0. 02 -0. 00 3. 30 &3. 98 211. 11
9080. 50 82. 40 51. 00 a. 06 -0. 00 3. 62 56.71 205. 05
?081. 00 83. 55 51. 00 0. 14 -0. 00 4. 03 51. 03 209. 52
2081. 50 81. 01 51. 00 0. 66 -0. 00 4. 935 42. 08 208. 42
?082. 00 83. 84 51. 00 2. 82 -0. 00 5. 68 31. &8 179. 98
9082. S0 86, 9% 51. 00 2. 79 -0. 00 9. 21 28. 74 149. 62
2083. 00 85. 99 51. OO0 4. 40 -0. 00 9. 60 26. 57 148. 84
2083. S0 81. 74 51. 00 14. 37 -0. 00 7. 31 23. 48 171. 52
9084. 00 77. 48 51. 00 11. 43 -0. 00 7. 40 26. 32 194. 83
2084. 30 73. 71 91. 00 12. 51 -0. 00 7. 58 26. 20 198. 58
2085. 00 72. 99 51. 00 29. 91 -0. 00 8. 53 21. 23 181. 04
9085. 50 73. 81 51. 00 i4. 55 -0. 00 9. 58 15. 07 144. 41
2086. 00 73. 81 S51. 00 21. 48 -0. 00 10. 48 11. 01 115. 31
9086. 50 C 0 A L cCco0aAaL CO AL Cc 0OAL
9087.00 C O A L CO0OAL CQaOAL C 0AL
Q087.50 C O AL C 0DAL C0O AL C O0OAL
2088.00 C O A L C0AL CO0O AL Cc OAL
Q088.50 C 0O A L CO0OAL CO0 AL ¢Cc 0OAL
9089. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 . 0. 00
9089.50 C 0 A L CO0OAL CO0 AL C OAL
9090.00 C 0O A L CO0OAL C0O AL C 0OAL
90920.50 C 0O A L C 0O AL CO0O AL C 0 A L
9021.00 C 0 A L C0OAL CO AL C 0OAL
9091.50 C€C O A L COAL CO0 AL C 0OAL
9092.00 C 0 A L C O0AL C0 AL Cc OAL
Q092.50 C€C 0 A L C 0OAL C0OAL C 0OAL
9093. 00 61, 58 51. 00 11. 24 -0. 00 Q.39 21. 63 203. 01
2093. 50 75. 73 91. 00 Q. &0 -0. 00 4. 39 38. 78 170. 33
9094. 00 84. 57 51. QO 0. 01 -0. 00 1.77 6&9. 595 123. 11
2094. S50 ?3. 41 51. 00 0. 01 -0. 00 1. 21 65. 09 78. 97
9095. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9095. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2094. 00 100. 00 21. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?2096. S0 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00
90927. Q0 100. 00 S51. Q0 0. 01 -0. 00 0. 00 100. Q0 . 0.00
0%97. 30 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2098. 00 100. 00 51. 00 0. 01 -Q. 00 Q. 00 100. 00 Q. 00
2098. S0 100. 00 1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?099. G0 100. 00 51. 00 0. 01 -Q. Q0 Q. 00 100. 00 0. 00
209%. 50 100. 00 51. CO Q. 01 -0. 00 0. 00 100. 00 0. 00
2100. 00 100. 00 51. 00 Q. 01 -0. 00 0. 00 100. 00 0. 00
2100. 50 100. QO 51. CO Q. 01 -0Q. 00 0. 00 100. 00 0. 00
2101. 00 100. 00 51. 00 0. 01 -0. Q0 0. 00 100. 00 0. 00 o
?2101. 50 100. 00 51. 00 0. 01 -0Q. 00 0. 00 100. 00 0. 00
2102. Q0 100. 00 51. QO Q. 01 -Q. Q0 Q. 00 100. 00 0. 00 )
?102. 50 100. 00 51. 00 0. 01 -Q. CO 0. 00 100. 00 0. 00 o
2103. 00 100. GO 51. 00 3. 01 -0. 0O 0. 00 100. 00 Q. 00 O
2103. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00 oo
2104. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2104. 50 100. 00 51. 00 O. 01 -0. 00 0. 00 100. 00 0. 00 ~



Well name = FLY LAKE#4 Location = 27-36-305/139-39-49E Page No 27

DEPTH V Shale Rhao € Perm PhiZ2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
: PhixH He#H H
?105. 00 48. 80 51. 00 1. 77 -0, 00 6. 91 41. 27 268. 62
2105. 50 42. &0 51. 00 2. 82 ~0. 00 7. 39 40, 85 302. 06
2106. Q0 39. 48 51. 00 3. 35 -Q. 00 7. 90 41.37 326. 73
?104. SO 36. 37 51. 00 3.77 -0. 00 8. 38 42. 19 353. 38
?107. 00 33.75 51. 00 4. 08 -0. 00 8. 81 43. 13 380. 10
9107. 50 31. 23 51. 00 4. 43 -0. 00 2. .27 44, 02 407. 96
2108. 00 28. 70 51. 00 9. 31 -Q. Q0 9.83 44 21 434. 71
2108. 50 27.19 51. 00 &. 43 -0. 00 10. 34 43. 95 454. 48 3. 49 2. 446 28. 50
2109. 00 25. 91 51. 00 6. Q7 -0. 00 10. 23 44 17 451.74 3. 74 2. 49 29. 00
210%. 50 25. 37 51. 00 S. 44 -0. 00 10. 01 44 . 57 44646, 16 3.79 2. 52 29. 50
2110. 00 29, 42 51. 00 4. 91 -~0. 00 Q.97 45. 52 454, 08
9110. S0 25. 47 51. 00 &. 60 -0. 00 10. &4 44 68 475. 42 3. 84 2. 55 30. 00
?111. 00 29. 52 91. 00 9. 99 -0. 00 10. 85 44, 37 503. 00 3. 920 2. 58 30. 50
911i. 50 29. 56 51. 00 3. 66 -0. 00 10. 54 50. 91 532. 44
2112. 00 29. 39 51. Q0 2. 89 -0. 00 10. 01 51.17 512. 14
9112. S0 35. 35 51. 00 2. 55 -0. 00 ?. 44 50. 41 4735. 90
?2113. 00 42, 42 51. 00 2. 53 -Q. Q0 8. 26 48. &7 435. 92
9113. 50 51. 86 51. 00 5. 70 -0. 00 8. 88 3%. 92 354. &4
2114. 00 &8, 395 51. 00 16. 93 -0. 00 8. 88 28. 57 293. 64
2114, 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?115. 00 100. Q0 21. 00 0. 01 -0. 00 0. CO 100. 00 0. 00
2115, 50 100. 00 51. QO 0. 01 -0. 00 0. 00 100. 00 0. 00
?116. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?116. 50 100. 00 51. GO 0. 01 -0. 00 0. 00 100. 00 0. 00
2117. 00 100. 00 51. 00 0. 01 -Q. 00 0. 60 100. 00 0. 00
?117. 50 100. 00 51. 00 0. 01 -0. 00 Q. 00 100. 00 0. 00
2118. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?2118. 50 100. 00 51. 0O 0. 01 -0. 00 0. 00 100. 00 0. 00
?119. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. CO 0. 00
2119, S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2120. 00 100. 00 51. QO 0. 01 -0. 00 0. 00 100. 00 0. 00
?120. 30 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9121. 00 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00
?121. 50 100. 00 51. 00 0. 01 -0. €0 0. 00 100. 00 0. 00
2122. Q0 100. 00 51. CO 0. 01 -0Q. 00 Q. 00 100. 00 Q.00
9122. 50 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00
2123. 00 100. 00 51. Q0 0. 01 -0. 00 0. 00 100. 00 0. 00
9123. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9124. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2124. S0 100. 00 51. 00 0. 01 -0. 00 0. CO 100. 00 0. 00
2125. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2i25. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?126. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2126. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?i27. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2127. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2128. 00 - 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9128. 50 100Q. 00 51. 0O 0. 01 -0. 00 0. 00 100. 00 0. 00
912%. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
212%9. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100 0. 00

880000



28

Page No

27-36-305/139-39-49E
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FLY LAKE®4

Well name

. Rbo G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H Hc#H H
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Well name = FLY LAKE#4 Location = 27-36-305/139-59-49E Page No 29

DEPTH - ¥ Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
PhisH Hc#H H
?155. Q0 86. 23 $1. 00 4. 50 -0. 00 5.10 23. 08 117. 82
2155. 50 Q2. 42 51. 00 0. 61 -0. 00 3. 03 25. 84 78. 36
?156. 00 97. 21 51. Q0 0. 01 -0Q. 00 0. 84 37. 48 31. 55
?154. S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2157. 00 100. 00 51. 00 0. C1 -0. 60 0. 00 100. 00 0. 00
2157. 50 100. 00 51i. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2158. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2158. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
915%9. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2159. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2160, 00 100. 00 51. 00 0. 01 -0. 00 Q. 00 100. 00 Q.00
2160. 50 100. 00 51. 00 0. 01 ~0Q. 00 0. 00 100. 00 0. 00
?2161. 00 100. 00 1. OO0 Q. 01 -Q. 00 0. 0O 100. 00 Q. 00
21461, 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2162. Q0 100. 00 21. 00 0. 01 -0. 00 0. 00 100. Q0 0. 00
?162. 50 100. 00 1. 00 0. 01 -0. 00 0. 60 100. 00 0. 00
2163. 00 100. 00 S51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
21463. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?164. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. CO 0. 00
921564, 50 100. 00 51. 00 0.01 -0. 00 -0. 00 100. 00 0. 00
?145. 00 100. 00 51. 00 0. 01 -0Q. 00 0. 00 100. €0 0. 00
2165. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2146. 00 93. 58 51. Q0 0. 05 -0. 00 2.19 40. 08 87.74
2166. S50 84. 08 51. 00 0. 01 -0. 00 1. 94 61. 28 118. 68
?1467. 00 78. 61 51. 00O 0. 01 -0. 00 1. 98 69. 03 136. 53
?167. 90 75. 79 51 00 0.01 -0. 00 1. 86 76. 89 142. 946
2168. Q0 72. 98 51. 00 0. 01 -Q. 00 1.80 g82. 54 148, &9
2168. 50 71. 81 51. 00 0. 01 -0. 00 1.79 83. 69 149. 53
21469. 00 77. 99 51. 00 0. 01 -0. 00 1. 36 1. 45 123. 94
2169, S0 83. 28 51. 00 0. 01 -0. 00 0. 26 100. 00 ?5. 98
9170. Q0 87. 82 51. 00 0. 01 -0. 00 0.75 100. 00 74. 90
9170. S50 22. 03 51. 00 0. 01 -0. 00 0. 85 83. 15 70. 70
9171. 00 Q3. 96 51. 00 0. 01 -0. 00 1. 09 63. 12 &8. 71
2171. 50 4. 68 51. 00 0. 01 -0. 00 1. 64 43. 89 71i.83
?172. 00 89. &4 51. 00 0. 07 -Q. 00 2. 54 42. 64 108. 39
?172. 50 83. 15 51. 00 0. 06 -0. 00 2. 92 49. 45 144. 48
2173. 00 &7.76 51. 00 0. 04 -0. 00 3. 48 59. 69 207. 21
9173. S0 51. 84 51. 00 0. 04 -0. 00 4. 08 695. 55 247. 23
2174. 00 44, 27 51. 0D 0. 03 ~-0. 00 4. 27 &7. 44 287. 79
2174. 30 39. 05 51. 00 0. 03 -0. 00 4. 34 &68. 40 296. 92
2175. 00 36. 40 51. QO Q.12 -0. 00 5. 07 &0. 27 305. 43
9175. 50 40. 66 51. 00 0. 38 -0. 00 5. &2 52. 09 292. 52
?176. 00 47. 14 51. 00 Q. 47 -0. 00 5. 48 49. Q9 269.19
?176. 50 59. 32 51. 00 0. 22 -0. 00 4. 38 49. 25 215. 57
2177. 00 72. 16 51. QO 0. 08 -0. 00 3. 23 49. 62 160. 34
?177. 50 83. 46 51. 00 0. 05 -0. 00 2. 48 45. 87 113. 70
2178. 00 g87. 80 51. 00 0.11 -0. 00 2. 93 37. 63 95. 23
2178. 50 Q2. 14 51. 00 0.77 -0. 00 3. 14 24. 60 77.32
2179. 00 Q6. 48 51. 00 0. 03 -0. 00 1. 41 31. 90 44. 87
2179. 50 Q6. 37 51. 00 0. 03 -0. 00 1. 45 32. 74 47. 52

060000



Well name = FLY LAKEH4 Location = 27-36-308/139-59-49€ Page No 30

DEPTH V Shale Rho 6 Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
PhissH He #H H

9180. 00 3. 26 51. QO 0. 36 -0. 00 2.70 27. 30 73. 61

2180. 50 a87. 37 51. 00 4. 72 -0. 00 5. 095 22. 22 112. 25

9181. 00 77.78 51. 00 Q. 62 -0. 00 6. &0 24. 15 159. 48

9181. 50 69. 13 51. 00 1.45 ~0. 00 5. 33 36. 37 1923. 86

2182. 00 &0. 82 51. 00 0. 46 -0. 00 4. 94 45. 7646 225. 87

9182. 50 &0. 34 51. 00 0. 11 -0. 00 4. 18 54. 45 227.72

9183. 00 62. 98 51. 00 0. 03 -0. 00 3. 40 62. 42 212. 23

2183. S0 695. 61 51. 00 0. 01 -0. 00 2. 93 &7. 93 198. 13

2184. 00 &7. 19 51. 00 0. 01 -0. 00 2. 55 73. 02 186. 10

2i84. 30 68. 23 51. 00 0. 01 -0. 00 2.23 76. 22 1469. 88

2185. 00 &%. 27 51. 00 0. 01 -0. 00 1. 21 80. 18 153. 08

21895. 50 72. 08 51i. 00 0. 01 -0. 00 1. 53 88. 28 134. 74

?186. 00 75. 39 51. 00 0. 01 -0. 00 1. 62 79. 66 129. 29

2186. 50 81. 23 51. 60 Q. 01 -0. 00 1. 62 70. 63 114. 69

2187. 0D 87. 07 51. 00 0. 01 -0. 00 1. 51 &3.75 96. 446

2187. 30 89. 66 91. 00 0. 01 -0. 00 1. 24 &7. 03 82. 92

2188. 00 85. 26 51. 00 0. 01 -0. 00 1. 27 79. 28 5. 31

2188, 50 79. 99 51. 00 0. 01 -0. 00 1. 40 79. 17 111. 18

218%9. 00 78. 48 51. 00 0. 01 ~-0. 00 1. 65 72. 23 118. 83

2189. 50 82. 22 51. 00 0. 01 -0. 00 1.82 61.10 111. 03

2190. 00 87. 946 1. 00 0. 05 -Q. 00 2. 30 42. 77 98. 24

2190. S0 93. 74 51. 00 0. 26 -0. 00 2. 50 28. 04 70. 20

2191, 00 100. €0 51. Q0 0. 01 -0. 00 0. 00 100. 00 - 0.00

91i91. 50 100. 00 351. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2192. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

92192. 50 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00

2193. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2193. 50 ?6. 23 51. 00 0. 06 -0. 00 i. 51 26. 36 39.70

92194. 00 C O A L CO0OAL CO0aAaL C 0O AL

92194.30 C€C O A L C 0 AL CoO AL C 0AL

9195. 00 100. 00 51. 00 Q. 01 -0. 00 0. 00 100. 00 Q. 00

2195. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?196. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2196. 30 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2197.00 C 0 A L C 0OAaL C O AL C 0AL

?197.50 C 0O A L coAL CO0OAL C 0OAL

2198. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2198. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2199. 00 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. Q0 0. 00

2199. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2200. 00 100. Q0 51. CO 0. 01 -0. 00 0. 00 100. 00 Q. 00

2200. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?201.00 C O A L CO0AL COaAaL C 0OAL

9201. 50 87. 51 51, 00 i3. 83 -0. 00 4. 8. 59 40. 20

9202. 00 85. 32 51. 00 0. 20 -0. 00 2. 14 29. 44 54. 43

2202. 50. 83. 13 51. 00 0. 01 -0. 00 i. 24 45, 97 57.11

2203. Q0 86. &2 51. 00 0. 01 -0. 00 0. 67 &68. 18 45. 58

2203. 50 2?1. 23 51. 00 0. 01 -0. 00 0.73 73. 41 53. &6

9204. 00 5. 93 51. 00 0. 01 -0. 00 Q. 89 62. 14 55. 04

9204. 50 100. 00 S51. 00 0. 01 -0. 00 Q. 00 100. 00 0. 00

A A

160000



Well name = FLY LAKE#4 Location = 27-36-305/139-39-49E Fage No dl

DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi*H Hc#*H H
920%5. 00 100. 00 1. 00 0.01 -0. 00 0. 00 100. Q0 0. 00
9205. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2206. Q0 100. 00 51. 00O 0.01 -0Q. 00 0. 00 100. 00 0. 00
2206. 50 100. 00 91. 00 0.01 -0. 00 0. 00 100. 00 0. 00
?207. Q0 100. 00 51. 00 0. 01 ~-0. 00 0. 00 100..00 0. 00
?207. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9208. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9208. 50 100. O 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2209. 00 100. CO 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00
2209. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?210. 00 100. 00 91. 00 0. 01 -0. 00 Q.00 100. 00 Q. 00
9210. 50 100. 00 51. 00 0.01 ~-0. C0 0. 00 100. 00 0. 00
2211. Q0 10Q. 00 91. 00 Q. 01 -0. 00 0. 00 100. 00 0. 00
?211. 50 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00
f212. 00 100. 00 51. GO 0. 01 -0. 00 0. GO 100. 00 0. Q0
9212, 30 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?213. 00 100. 00 21. 00 0. 01 ~-0. 00 0. 00 100. 00 0. 00
9213. 50 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?214. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. QO 0. 00
?214. 50 75. 05 91. 00 10. 89 -0. 00 8. 44 31. 40 265. 02
?219. 00 55. 68 51. 00 0.79 -0. 00 5. 99 47. 33 283. 54
?22195. 90 45. 27 51. 00 0. 68 -0. 00 9. 62 46. 13 259. 16
921 6. 00 47. 11 51. 00 0. 51 -0. 00 4. 81 43. 63  209. 92
9216. 50 S54. 67 51. 00 0. 22 -0. 00 3.73 43. 48 163. 11
?217. 00 &5. 22 51. 00 0. 05 -0. 00 2. 51 495. 59 114. 51
?217. 90 76. 59 51. 00 0. 01 -0. 00 1. 66 45. 90 76. 40
2218. 00 86. 85 21. 00 0. 04 -0. 00 1.88 33. 33 &2. 63
?218. 50 ?6. 48 91. 00 0. 095 -0. 00 1. 41 24. 55 34. 55
2219. 00 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?219. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2220. 00 89. é2 51. 00 0. 01 -0. 00 1.38 51.39 70.97
2220. 50 80. 12 51. 00 0. 01 -0. 00 1. 51 &5. 82 99. 34
?221. Q0 75. 20 21. 00 0. 01 -0. 00 1. 56 73. 15 113. 91
9221. 50 74. 48 91. 00 0. 02 -0. 00 2. 36 53. 06 125. 48
F222. Q0 82. 50 51. 00 0.10 -0. 00 2. 63 39. &4 104. 22
Q222. 90 ?4. 48 51. 00 0.15 -0. 00 2. 21 29. 01 64. 09
9223. 00 100. 00 91. 00 O. 01 -0. 00 0. 00 100. 00 0. 00
%223. 50 100. 00 91. Q0 0. 01 -Q. 00 0. 00 100. 00 0. 00
9224. 00 100. 00 21. 00 0. 01 -0. 00 Q. 00 100. 00 0. 00
9224. 50 ' 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
92295. 00 100. 00 91. 00 0. 01 ~-0. 00 Q. 00 100. 00 0. 00
22295. 50 ?8. 39 51. 00 Q.01 -0. 00 0. 64 37. 90 24. 33
?226. Q0 99. 95 51. 00 0. 10 -0. 00 1.78 26. 21 44. 60
2224. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9227. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9227. 950 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?228. 00 100. 00 21. 00 0. 01 -0. 00 0. 00 100. Q0 0. 00
9228. 50 61. 82 91. 00 12. 37 -0. 00 ?.13 16. 29 148. 31
?229. 00 45. 924 91. 00 12. 00 -0. 00 9. 48 20. 33 192. 80
?2229. 50 59. 37 51. 00 10. 44 ~0. 00 8. &5 17. 51 151. 40
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Well name = FLY LAKE#4 - Location = 27-36-308/139-39-4%E Page No 32
DEPTH V Shale Rho © Perm Phi2nd . PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H Hc#H H
2230. 00 73. 16 91. 00 12. 03 -0. 00 8. 66 i2. 71 110. 11
?230. 50 87. 83 51. 00 10. 98 -0. 00 4. 87 12. 13 59. 04
%231. 00 100. 00 51. 00 0.01 . -0.00 0. 00 100. Q0 0. 00
231. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?232. Q0 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?232. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9233. 00 97. 10 21. 00 0. 01 -0. 00 1. 16 35.97 . 41.79
2233. 50 0. 48 51. 00 1. 20 ~0. 00 3.73 25, 88 6. 45
9234. Q0 77. 71 31. 00 3. 22 -0. 00 5. 42 28. 48 155. 55
?234. 50 69. 78 51. 00 1. 96 -0. 00 S. 50 34. 32 188. 74 .
9235. 00 64. 03 51. 00 1. 14 -0. 00 5. 27 38. 50 202. 84
?239. 50 76.18 51. 00 0. 35 -0. 00 3. 92 40. 47 158. 47
?236. 00 93. 20 51. 060 Q. 07 -0. 00 2. 27 8. 02 864&. 25
?236. 50 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9237. 00 100. 00 51. 00 0. 01 -0. 00 0. GO 100. 00 0. 00
2237. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?238. 00 100. 00 91. 00 0. 01 ~-0. 00 © 0. 00 100. 00 Q. 00
9238. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9239. 00 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
923%9. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2240. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2240. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9241. 00 100. 00 51. 00 0. 01 -0. 00 0. 60 100. 00 0. 00
9241. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9242. Q0 100. 00 51. GO 0. 01 -0Q. 00 0. 00 100. Q0 0. 00
?242. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2243. 00 100. O 51. 00 0. 01 -0Q. 00 0. 00 100. 00 0. 00
2243. 50 100. GO 51. 00 0. 01 -Q. 00 0. 00 100: 00 0. 00
2244. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0.00
?244. 50 ?7. 39 51. 00 0. 01 -Q. 60 1. 05 47. 50 49. &3
9245. 00 ?0. 69 51. Q0 0. 01 -0. 00 i. 51 58. 95 89.195
9243. 50 ?2. 44 51. 00 0. 01 -0. 00 1. 71 47. 96 81. 20
?246. Q0 ?6. 99 91. 00 0. 01 -0. 00 ~1.20 42. Q5 50. 59
?246. 50 98. 78 51. 00 0. 01 -0. 00 0. 49 56. 09 27. 31
9247. 00 ?3. 96 51. 00 0. 08 -0. 00 2. 07 33. 74 &9. 83
2247. 50 89. 19 51. 00 . 0. 10 -0. 00 2. 41 36. 74 88. 57
9248. 00 87. 45 51. 00 0. 12 -0. 00 2. 91 36. 49 ?1. 45
9248. 50 85. 72 51. 00 0. .12 ~0. 00 2. 957 36. 79 24. 38
?249. 00 83. 99 51. 00 0.12 -0. 00 2. &2 37. 36 97.91
924%. 50 84. 01 21. 00 0. 12 -0. 00 2. 58 37. 18 ?5. 88
2250. 00 84. 52 51. Q0 0. .11 -Q. 00 2. 951 37. 07 ?3. 01
?250. 50 85. 03 31. 00 0. 10 ~-0. 00 2. 44 37.19 0. 69
9251. 00 85. 54 51. 00 Q. 10 ~-0. 00 2.41 36.79 . 88. 79
?251. 50 88. 17 51. 00 0. 09 -0. 00 2. 25 35. 49 79. 99
2252. 00 ?1. 57 51. 00 0. 04 -0. 00 1.79 34. 72 &35. 90
252. 50 ?3. &7 51. 00 0. 02 -0. 00 1. 52 37.17 56. 38
?253. 00 92. 21 51. 00 0. 02 -0. 00 1. 54 39. 70 61.29
2253. 50 20. 58 51. 00 0. 02 -0. 6O i.58 41. 13 &5. 02
%254. 00 ?Q. 72 51. €O 0. 05 -0. Q0 1. 21 34. 83 66. 36
F254. 50 3. 41 51. 00 . 09 -0. 00 i.84 27. 81 51. 08
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Well name = FLY LAKE#4 Location = 27-36-305/139-39-49E | Page No 33

DEPTH V Shale Rho G Perm Phi2nd . PhiE i Sw.  PhiE#*Sw Cum. Cum. Cum.
. PhixsH Hc#H H

92595. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. Q0 0. 00 ‘
92595. 80 93. 46 1. Q0O 0. 01 -0. 00 0. 22 63. 76 13.82

2256. 00 93. 77 51. 00 0. 01 -0. 00 i.47 446. 00 67. 41

9256. 50 84. 88 51. 00 0. 01 -0. 00 1. 65 61. 43 101. 62

2257. 00 72. 58 51. 00 0. 01 -0. 00 2.19 &5. 57 143. 57

9257. 50 58. 26 51. 00 0. 01 -0. 00 2. 94 &64. 44 189. 54

2258. 00 51. 89 51. 00 0. 06 -0. 00 3.77 5&6. 70 213. 90

2258. 50 46. 42 51. 00 0. 27 -0. 00 4. 70 49. 61 233. 13

?259. Q0 40.07 . 51. Q0 0. 83 -0. 00 3. 68 44, 50 2952. 926

9259. 90 34. 48 51. CO 2. 82 -0. 00 6. 94 38. 65 268. 13

9260. 00 32. 40 51. Q0 12. 27 -0. 00 8. 53 30. 51 260. 19

2260. 50 34. 20 51. 00 12. &4 -0. 00 10. 13 23. 87 241. 89

92&61. 00 38. 75 1. 00 =3. 44 -0. 00 11. 81 18. 78 221. 8

9261, 50 42, 59 51. 00 &6. 23 -Q. 00 14. 62 12.78 186. 79
2262.00 C O A L C 0 AL coOAaL C 0AL
9242.50 C 0 A L C DAL CO0 AL C DAL
9263.00 C 0 A L C O0OAL cCOaAL C 0OAL
9263.50 C 0O A L C 0AL C 0 AL C O0OA L
9264.00 C O A L C OAL C 0 AL € 0AL
9264.50 C 0 A L C0AL CO0OAL c 0A L
9245.00 C O A L C 0OAL . C 0 AL ¢ 0AL
9245, 50 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 Q. 00

2266. 00 100. 00 51. 00 Q. 01 -0. QO 0. 00 100. 00 Q. 00

266. 50 100. 00 51. OO 0. 0t -0. 00 0. 00 100. 00 0. 00

9267. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2267. SO 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2268, 00 100. 00 51. QO Q. 01 -Q. 00 0. Q0 100. 00 Q. 00

9268. 50 ?3. 76 51. 00 0.19 -0. 00 2. 50 31. 40 78. 41

9269. 00 ?1. 26 51. 00 0. 69 -0. 00 3. 39 28. 32 95. 20

2469. 50 Q2. 89 51. 00 0. 06 -0. 00 1. 99 36. 22 72. 25

9270. 00 5. 78 51. 00 0.07 . -0.00 1. 69 27. 87 47. 04

9270. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

9271. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

9271. 50 100. 00 51. Q0 0. 01 -0. 00 0. 00 100. 00 0. 00

ea72. 00 100. 00 51. 00 Q.01 -0. 00 0. 60 100. 00 0. 00

9272. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

9273. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. Q0 0. 00

2273. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2274. Q0 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 Q. 00

9274. S0 97.71 51. 00 0. 01 -Q. 00 0. 91 36. 60 33. 48

9275. 00 5. &8 51. Q0 Q. 01 -0. 00 0. 98 44 34 43, 39

275, 50 ?24. 53 51. 00 Q. 01 -0. 00 i. 02 47. &0 48. 57

9276&. 00 1. 92 51. 00 0. 01 -0. Q0 1. 26 48. 45 61, 06

2276, 50 89. 31 51. 00 0. 01 -0. 00 i. 54 45. 46 70. 19

2277. 00 88. 11 51. 00 1. 26 -0. 00 3. 43 22. 47 77. 04

e277. 50 87. 23 51. 00 i0.75 -0. 00 5.11 14, 03 71. 66
2278.00 € 0 A L CO0OAL COAL C 0AL
2278:50 C 0O & L CO0OAL C0OAL C 0OAL
2279. 00 ?6. &1 51. 00 0. 11 -0. 00 1. 35 15. 56 21. 07

279. S0 100. 00 S51. 0. 01 -0. 00 0. 00 100. 00 Q.00
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Well name = FLY LAKE#4 Location = 27-36-305/139-39-49E Page No 34
DEPTH V Shale Rho € Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H Hc#H H

2280. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

9280. 50 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?281. 00 100. 00 51. 00 0.01 -0. 00 0. 00 100. 00 0. 00

9281. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?282. 00 100. 00 21. 00 0.01 -0. 00 0.00 100.00 0. 00

?282. 30 100. 00 51. 00 0. 01 ~0. 00 0. 00 100. 00 0. 00

9283. 00 100. 00 91. 00 0.01 -0. 00 0. 00 100. 00 . 0.00

2283. 50 1C0O. 00 51. 00 0.01 -0. GO 0. 00 100. 00 0. 00

?284. 00 100. Q0 21. 00 0. 01 -0. 00 0. G0 100. 00 0. 00

?284. 50 100. 00 1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?289. 00 100. Q0 1. 00 0. 01 -0. 00 0. 00 100. 00 Q.00

22835. 50 100. 00 51. 00 0.01 -0. 00 0. 00 100. 00 0. 00

?286. 00 100. 00 51. 00 0. 01 -0. 00 0. O 100. 00 Q. 00

2286. 50 100. 00 51. 00 0. 01 -0, 00 0. CO 100. 00 0. 00

?287. 00 100. 00 31. 00 0. 01 -0. 00 0. Q0 100. Q0 0. 00

2287. 50 100. 00 21. 00 0.01 -0. 00 0. 00 100. 00 0. 00

2288. 00 100. 00 1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2288. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2289. 00 100. Q0 51. 00 0.01 -0. G0 0.00  100.00 0.00

2289. 50 100. 00 21. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2290. 00 100. 00 21. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?290. 50 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?291. 00 100. 00 91. 00 0.01 -0. Q0 0. 00 100. 00 0. 00

?291. 50 100. 00 21. 00 0.01 -0. 00 0. 00 100. 00 0. 00

?292. 00 100. 00 1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?292. 50 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?293. 00 100. 00 91. Q0 0. 01 -0. 00 0. 00 100. 00 - 0.00

2293. 50 100. 00 21. 00 0.01 -0. 00 0. 00 100. 00 0. 00

2294. 00 100. 0O 31. 00 0. 01 -0. 00 0. 00 100. 00 . 0.00

?294. 50 100. 00 91. 00 0.01 -0. 00 0. 00 100. 00 0.00

2299, 00 100. 00 51. 00 0.01 -0. Q0 0. 00 100. 00 0. 00

?2935. 90 100. 00 51. 00 0. 01 —-0. 00 0. 00 100. 00 .0.00

?296. 00 100. 00 S1. 00 Q.01 -0. 00 0. 00 100. 00 0.00

2296. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0.00

9297. 00 ?9. 82 51. 00 0.01 -0. 00 Q.07 100.00 _7.15

?227. 50 89. 50 31. 00 0. &2 -0. 00 4. 20 37. 01 155. 44

?298. 00 70. 00 91. 00 25. 70 -0. 00 2. 30 25. 84 240. 34

9298. 50 66. 38 91. 00 19. 41 —-0. 00 8. 96 25. 89 221. 65

?299. 00 72. 97 91. Q0 4. 03 -0. 00 5. 88 29. 18 171. 99

?299. 50 78. 77 51. 00 0. 48 -0. 00 3. 70 335. 31 130. 76

2300. 00 84. 18 21. 00 0. 04 -0. 00 2. 26 42. 92 ?6. 74

2300. 50 87. 81 31. 00 0. 01 -0. 00 1. 28 91. 54 63. 88

?301. 00 ?1. 44 51. 00 1.72 -0. 00 3. 42 19. 18 635. 64

9301. 50 6. 97 21. 00 0. 03 -0. 00 1. 21 24.41 . 29.98

?302. 00 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2302. 50 100. 00 51. 6O 0. 01 -0. 00 0. 060 100. 00 0. 00
2303.00 C O AL CO0OAL ¢ 0 AL - C QAL
2303.50 C O A L ¢C0OAL COAL CO0OAL
2304.00 C O AL ¢ OAL ¢COAL COAL
2304.50 C O AL COoOAL COAL COAL
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Well name = FLY LAKE®#4 Location = 27-36-305/139-99-49E Page No 39
DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE#Sw Cum. Cum. Cum.
Phi#H He#H H

9305.00 C O A L C OAL COaAL C O AL
2303.50 € 0 A L C 0OAL CO0AL C DAL
9306.00 C 0O A L C 0OAL CO0 AL C AL
9306.50 C 0O A L CO0OAL CO0OAL c 0OAL
9307.00 C O A L COAL COAL C 0OAL
9307.90 C O A L C 0OAL C0AL C O0AL
9308. 00 . 77. 9% 51. 00 3. 920 -0Q. 00 2.14 24. 80 127. 35

2308. S0 87. 67 51. 00 0. 01 -~0. 00 1. 40 59. 52 83. 29

930%. Q0 ?4. 78 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2309. S0 93. 88 51. 00 0. 01 -0. 00 0. 34 82. 04 28. 28

9310. 00 94. 23 51. 00 0. 07 -0. 00 1. 81 30. 31 54.72

9310. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2311. 00 100. 00 91. Q0 0. 01 -0. 00 0. GO 100. 00 0. 00

9311. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100. 00 0. 00

9312. 00 100. 00 51. 00 0. 01 ~-0. 00 0.00 100.00 0. 00

2312. S0 91. 71 1. 00 2. 30 -0. 00 3. 31 15. 05 4%9. 90

9313. 00 80. 78 51. 00 46. 08 -0. 00 7. &9 13.13 100.96

9313. 80 78. 12 51. 00 2. 22 -0. 00 4. 46 29. 77 115. 05

9314. 00 84. 21 51. 00 3. 16 ~-0. 00 4. 53 22.59 102.23

9314. S0 92. 50 51. 00 0. 79 -0. 00 3. 00 22.75 68. 30

?315. 00 100. 00 51. 00 0. 01 -~0. Q0 0. 00 100. 00 0. 00

931 5. S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2316. 00 100. 00 51. 00 0. 01 -0. 00 0.00 100.00 0. 00

931 6. S0 97. 09 91. 00 0. 01 -0. 00 1.17 37. 19 43. 35

9317. 00 89. 32 51. 00 0. 01 -0. 00 1.75 44. 23 80. 82

9317. 50 82. 27 S1. 00 0. 01 -0. 00 1. 77 55. 08 97. 46

2318. 00 78. 85 51. 00 0. 01 -0. 00 1. 96 S54. 48 106. 51

9318. 50 82. 76 31. 00 Q. 01 -0. 00 1. 84 51.77 23. 06

931%9. 00 84. 69 1. 00 0. 01 -0. 00 1.84 48. 91 89. 84

9319. 50 8l. 34 351. 00 0. 03 -0. 00 2.15 445. 98 100. 89

9320. 00 77. 98 51. 00 0. 05 -0. 00 2. 48 45 .60 113.24

9320. 50 76. 52 51. 00 0. 05 -0. 00 2. 59 45. 44 117.87

9321. 00 77. 34 51. 00 0. 05 -0. 00 2. 48 44.53 110.35

9321. 50 78. 17 51. 00 C. 40 -0. 00 3. 21 32.11 103. 17

9322. 00 80. 97 51. 0O 46. 26 -0. 00 7. 61 12. 74 96. 94

2322. 50 86. 45 91. 00 14. 70 -0. 00 5. 42 12.85 69. 63

9323. 00 89. 74 S1. 00 4. 58 -0. 00 4.10 11. 53 47.30
9323.50 C 0 A L C 0O AL C 0 AL C 0OAL
9324.00 €C O AL coaAaL CaAL CoAL
9324.50 C 0 A L C 0AL C 0 AL cC 0AL
9325.00 € 0 A L C 0OAL CaO AL ¢ 0 AL
9325. 50 86. 78 51. 00 24. 89 -0. 00 5. 29 b. 49 34. 30

9326. 00 93. 91 91. 00 Q. 56 -0. 00 2. 43 18. 99 44. 23

2326. 50 100. 00 21. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?327. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2327. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

9328. 00 100. 00 51. 00 0. 01 ~0. 00 0.00 100. 00 0. 00

9328. 50 100. 00 51. 00 0. 01 -0. 00 0.00 100. 00 0. 00

9329. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

9329. 50 100. 00 51. 00 0. 01 ~-0. 00 0.00 100. 00 0. 00
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Well name = FLY LAKE#4 ) Location = 27-36-305/139-39-49E Page No 36
DEPTH V SBhale Rho € Perm PhiZnd PhiE Sw PhiE#Sw Cum. Cum. Cum.
‘ . PhisH He#H H
9330. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2330. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 . 00
?331. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2331. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?332. 00 100. 00 51. 00 0. 01 ~-0. ¢0 .0.00  100.00 0. 00
9332. 50 100. 00 51. 00 0.01 -0. 00 0. 00 100. 00 0. 00
2333. 00 84. &3 51. 00 0.01 -0. 00 1.08 . 45.61 49. 29
9333. 50 70. 96 51. Q0 0. 01 -0. 00 1. 45 49. 04 71.27
2334. 00 62. 58 51. 00 0. 01 ~-0. 00 1. 66 50. 28 83. 53
9334. 50 b4. 67 51. 00 0. 05 -~0. 00 2. 195 40. 73 87. 52
?2335. 00 72. 81 51. Q0 ?.17 -0. 00 .9.41 17. 71 25. 81
2339. 90 81. 12 51. 00 48. 80 -0Q. 00 7.37 11. 07 81. 62
2336. 00 89. 43 a91. 00 6. 32 -0. 00 4. 23 12. 99 54. 93
9336. 50 97.74 51. 00 0. 02 -0. Q0 0. 90 19. 79 17.87
2337. 00 100. 00 51. 00 0. 01 -0. 00 0. CO 100. 00 Q. 00
9337. 50 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2338. 00 100. 00 51. 00 Q.01 ~0. 00 0. 00 100. Q0 0. 00
2338. 50 100. 00 21. 00 0. 01 -0. 00 0. 0O 100. 00 0. 00
933%. 00 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2339. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9340. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9340. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2341. 00 100. 00 91. 00 0. 01 -0. 00 0. 00 100. 00 0.00
9341. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9342. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2342. 50 97. 97 51. 00 0.01 -0. 00 0. 08 100. 00 7. 20
9343. Q0 57. 14 91. 00 0. 02 -0. 00 2. 86 61. 96 177.08
9343. 50 91. 30 51. 00 0. 08 -0. 00 3.70 93. 32 197. 12
9344. 00 7. 70 51. 00 0.12 ~-0. 00 3. 62 49. 15 177. 84
9344. 50 &4. 82 51. 00 0. 15 -0. 00 3. 28 43. 24 141.75
9345. 00 &8. 87 51. 00 0.19 -0. 00 2. 94 39. 63 116. 63
9343. 50 72. 16 91. 00 0.17 -0. 00 2.74 39. 72 7. 92
2346. Q0 75. 46 51. 00 0. 57 -0. 00 3. 11 27. 28 84. 71
9346. 50 Bi. 24 1. 00 2. 48 -0. 00 3. 71 18. 15 67. 24
9347. Q0 89. 23 51. Q0 5. 43 ~0. 00 3.91 11.81 46. 11
9347. 50 6. 37 51. 00 0.13 ~-0. 00 1. 37 14. 32 19. 62
2348. 00 100. 00O 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9348. 50 100. 00 91. 00 0. 01 -0. 00 - 0. 00 100. 00 0. 00
9349. 00 100. 00 51. 00 0.01 =0. 00 0. 00 100. 00 0. 00
9349. 50 100. 00 51. 00 0.01 -0. 00 0. 00 100. 00 0. 00
9350. 00 ?1. 08 21. 00 3. 24 -Q. 00 3. 97 14. 03 50. 04
9350. 50 82. 37 51. 00 45. 91 -0. 00 7.05 10. 15 71. 56
?351. Q0 83. 32 51. Q0 3é6. 30 -0. 00 b. &7 10. &7 71.22
9351. 50 87. 38 51. 00 11. 04 -0. 00 9. 05 13. 34 67. 32
?352. Q0 89. 62 51. 00 3. 85 -0. 00 4. 09 17. 00 69. 53
?352. 50 86. 41 51. 00 2. 20 -0. 00 3. 93 21. 45 84. 32
2353. Q0 81. 87 51. 00 33. 73 ~-0. 00 7. 29 13. 74 99. 65
2353. 50 76. 50 91. 0O 15. 65 -0. 00 9. 40 11. 05 103. 89
2354. 00 71.13 51. 00 31. 61 -0. 00 11. 55 9.10 105. 14
?354. 50 68. 83 51. 00 43. 41 -0. 00 12. 47 8. 06 100. 50
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Well name = FLY LAKE#4 | Location = 27-36-305/139-39-4%E Fage No 37

DEPTH V Shale Rho G Perm Phi2nd PhiE Sw PhiE®*Sw Cum. Cum. Cum.
Phi#H Hc#H H
93553, 00 71. 11 51. 00 33. 14 -0. 00 11. 56 7. 92 2?1. 53
9355. 50 83. 68 51. 00 29. 37 -0. 00 6. 53 12. 11 79. 06
9354. 00 2. 97 51. 00 0. 89 -0. 00 2. 81 19. 26 54. 18
9356, 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9357. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9357. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
?358. 00 100. 00 51. 00 0.01: -Q. 00 0. 00 100. 00 0. 00
9358. %0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
235°9. Q0 100. 00 51. 00 0. 01 -0. GO 0. 00 100. 00 0. 00
235%9. S0 ?2. 57 S1. 00 0. 09 -0. 00 1. 94 29. 74 57. 58
2340. QO 75. 82 51. 00 0. 07 -0. 00 2. 43 40. 73 99. 16
2360. 30 74. 71 51. 00 0. 06 -0. 00 2. 42 41. 62 100. 85
9361. 00 73. 91 51. 00 0.11 -0. 00 2. 67 38. 93 104. Q&6
9341. SO 72. &4 51. QO 0. 20 -~0. 00 2. 99 36. 41 107. 46
2362. 00 71. 34 21. 00 0. 37 -0. 00 3. 23 33. 27 107. 53
2342. 50 &67. 14 51. 00 0. 55 -0. 00 3. 69 33. 67 124. 12
9363. 00 &1. 44 51. 00 0.73 -0. 00 4 22 35. 41 149. 56
2363. 50 S52. 71 51. 00 0. 923 -0. 00 4. 71 36. 76 173. 29
2364. Q0 49. 85 51. 00 0. 80 -0. 00 4. 74 38. 50 182. 45
93464. 50 48. 21 51. 00 1.15 -0. 00 5. 03 36. 72 184. 58
2365. 00 51. 48 51. 00 2. 20 -0. Q0 5.29 31. 53 165. 63
2365, 30 59. 93 51. 00 2. 90 -0. 00 4. 93 26. 48 130. 58
23466. 00 74, 92 51. Q0 1. 99 -0. Q0 3. 81 21. 59 82. 19
9366. 30 a88. 30 51. 00 0. &3 -0. 60 2. 64 20. &7 54. 59
9347. 00 2. 06 51. 00 0. 01 -0. CO 0. 37 33. 01 i2. 38
9367. S50 100. 00 51. 00 0. 01 -~0. 00 0. 00 100. 00 0. 00
2348. 00 100. 00 51. Q0 Q. 01 ~0. Q0 0. 00 100. 00 0. 00
9368. 50 100. 00 S1. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
236%. 00 ?1. 75 51. Q0 0. 01 -0. 00 0. 91 54. 72 49. 84
2369. S0 78. 65 51. 00 0. 01 -0. 00 1. 8% 52. 50 7. 07
9370. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 . 0.00
2370. SO 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9371i. 00 100. 00 51. 00 0. 01 -0. 00 0. GO 100. 00 0. 00
2371. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9372. 00 100. Q0 51. QO Q. 01 -0. 00 0. 00 100. Q0 0. 00
9372. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2373.00 C O A L C 0aAaL c0aAL ¢ 0OAL
92373.50 C 0 A L C0aAaL COAL ¢ 0AL
9374.00 C O A L C 0OaL CO0AL c 0AL
9374.50 C O A L c0aAL C0 AL C 0OAL
9375.00 C O A L C 0AL C 0O AL C 0AL
9375.50 € 0 A L C O0aL CO0AL C 0 AL
9376.00 C 0 A L C 0aAL C0OAL ¢ 0AL
2376.50 C 0 A L C OAL C 0 AL Cc OAL
9377.00 C O A L C O0aAaL COAL ¢ 0OAL
?377.80 C 0 A L C 0aAL cC0OAL cC 0O0AL
2378. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2378.50 _ 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9379. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9379. 50 100. 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

O
O
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Well name = FLY LAKER4 Location = 27-34-308/139-59-49E Page No 38
DEPTH vV Shale Rho G Perm Phi2nd PhiE . Sw PhiE#Sw Cum. Cum. Cum.
PhixH Hc#H H
2380. 00 100. 00 51. Q0 Q. 01 -0. Q0 0. 00 100. 00 Q. 00
2380. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2381. 00 100. €O 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9381. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
9382.00 C 0O A L C 0AL C0 AL C 0OAL
2382.50 C 0 A L COo0AaL CO0 AL C OAL
9383.00 C O A L CO0OaAL 0aAaL c 0AL
9383. 50 68. 93 51. 00 26. 22 -Q. 00 11. 27 11. 88 133. 91
2384. 00 g80. 61 51. Q0 13. 34 -0. 00 6.195 18. 24 112. 12
?384. 50 93. 01 51. Q0 0.7 -Q. 00 2. 79 21. 33 59. 61
23895. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 Q. 00
9385. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
923846. Q0 100. 0O 51. CO 0. 01 -0. 00 0. Q0 100. 00 0. QO
9386. S50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 Q. 00
2387. Q0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. Q0 0. 00
387. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2388, 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. Q0 Q. 00
2388. 50 100. 00 51. 00 0. 01 -Q. 00 0. 00 100. 00 0. 00
238%9. Q0 ?7. 15 51. QO 0. 01 -0. 00 0. 51 4Q. 58 20. 62
238%. 50 25. 97 51. 00 0. 01 -0. 00 0. 59 42. 01 24. 86
9390. Q0 Q4. 79 51. QO 0. 01 -0. 00 0. 48 44, 31 31. 32
9390. 50 2. &4 51. 00 Q. 01 -~0. 00 0. 92 47. 47 43. 53
2321. 00 78. 74 51. 00 0. 01 -0. 00 1. 16 64. 21 74. 22
2391. 50 69. 81 51. Q0 0. 01 -0. 00 1. 52 63. 53 Q6. 56
2392. 00 6%. 98 51. 00 0. 01 -0. 00 1. 44 63. 96 ?1. 99
2392. S0 71. 73 51. 00 0. 01 -0. 00 1. 27 64. 16 g81. 56
2393. 00 73. 49 51. 00 Q.01 -0. 00 1. 14 65, 04 74. 21
9393. 50 75. 24 51. 00 0. 01 -0. 00 i. 34 &60. 44 80. 92
9394. Q0 73. 88 51. 00 0. 02 -0. 00 2.10 49. 13 103. 02
2394, 50 72. 42 51. 00 0.10 -0. 00 2. 86 42. 60 121. 89
9395. 00 66. 48 51. 00O 0. 29 -0. 00 3. 63 3%. 70 144. 25
9395. 50 57. 24 51. 00 0. 77 -Q. 00 4. 54 37. 39 169. 72
23964. 00 41. 18 51. 00 i. 24 -0. 00 S5.79 36. 28 210. 16
9396. 30 25. 92 51. 00 2. 66 -0. 00 7. 00 3%. 54 276. 73
?397. 00 15. 74 51. 00 2. 90 -~0. 00 7.78 42 33 329. 26
9397. 50 Q. 59 51. 00 2. 92 -0. 00 8. 28 44, 44 367.79
2398. 00 5. 46 51. 00 2. 22 -0. Q0 8. 21 47. 04 386. 40
2398. 50 &. 77 51. Q0 i. 82 -0, 00 7.71 46. 86 361. 32
2399. 00 i2. 62 51. 00 i.87 -0. 00 7. 31 44,73 326, 82
9399. 50 18. 33 51. 00 2. 82 -0. 00 7. 31 40. 48 296. 01
2400. 00 24. 03 51. 00 4. 62 -0. 00 7. 45 35. 98 2&67. 90
9400. 50 30. 12 51. 00 7. 25 -0. 00 7.5 31.79 240. 26
2401. 00 39.77 51. 00 5. 44 ~-0. 00 6. 60 30. 08 198. 58
2401. 50 49. &4 51. 00 1. 77 -0. 00 S5.17 33. 23 171. 80
2402. 00 &6, 12 51. 00 0. 22 -0. 00 3. 34 39.72 132. 59
2402. 50 85. 46 51. 00 0. 01 -0. 00 1. 46 49. 71 72. 44
2403. 00 295. 52 51. 00 0. 01 -Q. 00 0. 29 70. 53 20. 79
2403. S0 98. 61 51. 00 0. 01 -0. 00 0. 27 60. 14 16. 02
2404, 00 ?6. 87 51. QO 0. 01 -Q. 00 Q. 45 56. 83 25. 37
9404. 50 87.75 51. 00 0. 01 -0. 00 1. 07 53. 28 57. 09
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Well name = FLY LAKEH4 Location = 27-36-308/139-59-49E Page No 39
DEPTH vV Shale Rho 6 Perm Phi2nd PhiE Sw PhiE#*Sw Cum. Cum. Cum.
Phi#H He#H H

405, 00 78. 23 91. 00 Q. 01 -0. 00 1.72 47. 51 81.75

2405. 50 70. 38 51. 00 0. 05 -0. 00 2. 32 42 45 28. 54

2406. 00 74. 01 51. 00 0. 04 -0. 00 2.18 37.85 82. 63

2406. 50 84. 01 51. 00 Q. 06 -0. 00 1. 90 33. 02 b62. 78

2407. 00 0. 89 51. 00 0. 04 -0. 00 1. 69 29. 22 49. 33

2407. 50 Q6. 75 51. 00 0. 03 -0. 00 1. 30 26. 29 34. 16

2408. 00 2. 06 51. 00 0. 23 -0. Q0 2.33 26. 89 b62. 54

2408. 30 84. 00 51. 00 0. 49 -0. 00 3. 32 31.19 103. 41

9409. Q0 76. 70 51. 00 4.13 -0. 00 4. 96 2. 94 113. 76

240%. 50 44, 43 51. 00 S. 57 -0. 00 6. 84 31. 05 212. 20

9410. 00 23. 17 51. 00 &. 99 -0. 00 8. 36 35. 70 298. 51

2410. 50 9. 89 51. 00 8. 16 -0. 00 Q.39 38. 11 357. 79

?2411. QO 3. 87 91. 00 &. 37 -0. 00 Q.18 39. 91 366. 20

2411, 50 0. 00 51. 00 3. 51 -0. 00 8. 98 40. 63 3&44. 94

9412. 00 0. 00 51. 00 4. 78 -0. 00 8. 61 40. 65 349. 85

9412. 50 0. 00 51. 00 7. 24 -0. 00 8. 96 37.73 337. 99

2413. QO Q. 00 51. 00 7. &0 -0. 00 ?.18 38. 08 349. 61

92413. 50 0. 00 51. 00 7. 60 -0. 00 2. 40 38. 92 366. 02

?414. 00 0. 00 o1. 00 ?. 40 -0. 00 ?. 63 37. 52 361.19

?414. 50 0. 00 51. 00 Q.29 -0. 00 Q. 34 34. 65 342. 47

9415. QO 1. 43 51. 00 2. 24 -0. 00 8. 97 35. 21 315. 68

2415, 50 4. 24 S51. 00 Q. 65 -0. 00 8. 56 33. 16 283. 92

94164 00 8. 34 51. QO 10. 53 -0. 00 8. 09 30. 30 245. 24

9416. 50 13. 44 51. 00O 13. 65 -0. 00 7. 86 246. 58 208. 99

2417. 00 18. 23 51. 00 13. 75 -0. 00 7. b4 25. 59 195. 99

9417. 50 17. 43 51. 0O 11. 12 -0. 00 7. 58 27. 43 207. 94

92418. 00 146. 47 51. Q0O Q. 82 -Q. 00 7. 42 27. 99 207.78

2418. 50 14. 62 51. 00 11. 44 -0. 00 7. 65 27. 46 209. 98

9412. 00 13. 27 1. 00 16. 19 -0. 00 8. 38 27. 02 226. 40

2419. 50 1i6. 93 51. 00 17. 93 -0. 00 8. 68 27. 17 235. 79

2420. 00 20. &0 51. 00 14, 92 -0. 00 875 29. 38 257. 09

2420. 50 24. 26 91. OO0 11. 27 -0. 00 8. 70 32. 09 279. 19

2421. 00 27. 80 51. Q0 5.895 -0. 00 8. .17 36. 73 300. 02

2421. 50 i8. 36 51. 00 5. 22 -0, 00 8. 29 38. 44 318. 64

9422. 00 9. 14 51. 00 5. 42 -0. 00 8. 38 38. 42 321. 94

2422. 20 4. 59 51. Q0 5. 30 -0. 00 8. 20 37. 89 310. 51

9423. 00 0. 33 51. 00 5. 04 -0Q. 00 8. 00 37. 955 300. 30

2423. 50 0. 30 51. 00 4, 63 -0. 00 7. 58 36. 60 277. 56

?424. Q0 0. 26 51. 00 4. 83 -0Q. 00 7.33 34. 98 256. 57

9424, 50 10. 45 91. 00 b, 24 -0. 00 &, 64 28. 83 1?91. 42 (o)
2425. 00 25. 40 51. 00 7. 84 -0. 00 5. 87 22. 17 130. 13 )
2425. 50 40. 16 1. Q0 8. 59 -0. 00 5. 29 17. 63 93. 19 o
?426. 00 48. 88 51. 00 8. 61 -0. 00 5. 13 17.24 88. 44

Q426. 50 38. 70 51. 00 8. 60 -0. 00 5. 88 21. 27 125. 07 bt
427. Q0 29.77 31. €O <. 0% -0. Q0 &.76 25. 57 172. 92 O
Q427. 50 1i8. 32 51. 00 ?. 64 -0. 00 7.37 27. 95 206. 00 o
2428. 00 12. 88 51. 00 2. 64 -0. 00 7.78 29. 83 232. 05

2428. 50 7. &3 51. 00 ?.17 -0. 00 8. 12 31. 85 298. 75

2429. Q0 4. 23 51. 00 10. 32 -0. 00 8. 37 31. 69 265. 34

2429. S0 2. 97 91. 00 11. 04 -Q. 00 8. 446 31. 32 264. 81



Well name = FLY LAKE#E Location = 27-36-308/139-39-49¢ Page No 40

DEPTH V Shale Rho 6 Perm Phi2nd PhiE Sw PhiE#Suw Cum. Cum. Cum.

Phiw#H Hc#H H

2430. 00 5. 11 891. 00 10. 74 —-0. 00 8. 24 30. 70 252. 98

2430. 30 9. 53 a1. 00 10. 42 -0. 00 7. 21 29. 99 234. 05

2431. 00 16. 02 91. 00 26. 56 -0. 00 8. 91 24. 01 214. 03 :

2431. 50 25. 84 a1. 00 15. 10 -0. 00 10. 15 18. 72 190. 13 3. 95 2. 62 31. 00
2432. 00 39. 66 51..00 = 27. 47 -0. 00 11. 68 13.75 160. 55

9432. 30 49. 21 91. 00 48. 71 -0. 00 13. 07 9. 64 126. 07

9433. 00 63. 73 31. 00 ?5. 71 —-0. 00 14. 51 4. 42 64. 09

9433.50 C O A L CO0AL COo AL CcoAL

?434. 00 98. 99 31. 00 0. 01 -0. 00 0. 42 2. 64 1.11

?434. 30 97. 90 31. 00 0. 07 -0. 00 0. 84 3. 29 2. 73

?435. 00 96. 89 31. 00 0. 07 -0. 00 1. 26 17. 20 21. 68

2435. 50 97. 89 31. 00 0. 01 -0. 00 0. 84 20. 96 17. 71

9436. 00 99. 10 91. 00 0. 01 -0Q. 00 0. 36 17. 00 6.14

2436. 50 100. 0O 31. 00 0. 01 -0. 00 0. 60 100. 00 0. 00

9437. 00 100. 00 91. 00 0.01 —-0. 00 0. 00 100. 00 0. 00

2437. 50 100. 00 91. 00 0. 01 =0. 00 0. 00 100. 00 0. 00

9438. 00 100. 00 51. 00 . 0.01 -0Q. 00 0. 00 100. 00 Q.00

?438. S0 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2439. 00 100. 00 91. QO 0. 01 -0. 00 0. 00 100. 00 0. 00

2439. 50 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

2440. 00 100. 00 51. 00 0. 01 -0. 00 0. 00 100. Q0 0. 00

2440. 50 100. 00 51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00

?441. 00 71 91. 00 0. 94 -0. 00 3. 69 28. 07 103. 54

?441. 50 30. 91 31. 00 1. 45 -0. 00 4.75 32. 40 154. 05

?442. 00 24. 47 31. 00 3. 49 -0. 00 6. 38 33. 49 213. 54

9442. 50 17. 92 31. 00 4. 995 =-0. 00 7. 91 a8. 24 302. 53

?443. 00 14. 88 91. 00 3. 76 -0. 00 9. 02 40. 37 364. 29

?443. 50 11. 84 31. 6O 6. 42 -0. 00 9. 86 42. 00 414.10

?444. 00 8. 58 951. 00 5. 64 -0. 00 10. 21 44. 88 458. 12 4. 00 2. 65 31. 50
?444. 50 5. 24 51. 00 4. 12 -0. 00 10. 38 48. 73 903. &7 4. 05 2. 68 32. 00
24435. 00 3. 23 91. 00 4. 53 -0. 00 10. 43 47. 91 499. 91 4.10 2.70 32. 50
2445. 50 6. 37 921. 00 3. 79 -0. 00 Q.75 47. 42 462. 42

9446. 00 10. 21 51. Q0 2. 96 -0. Q0 8. 82 47. 99 423. 04

2446. 50 15. 13 91. 00 1. 62 -0. 00 7.83 48. 64 380. 67

?447. 00 20. 05 51. 00 2. 19 -0. 00 7. 67 44. 78 343. 53

9447. 50 26. 65 91. 00 7. 51 -Q. 0 8. 80 36. 74 323. 50

2448. 00 28. 22 91. 00 7.78 -0. 00 ?. 39 38. &3 362. 87

?448. 50 20. 20 91. 00 7. 85 -0. 00 10. 46 42. 30 442. 59 4. 16 2.73 33. 00
?449. Q0 12. 52 31. 00 ?. 80 -0. 00 11. 92 43. 33 498. 95 4. 21 2. 77 33. 50
?44%. 50 5. 76 51. GO 7. 34 -0. 00 11. 49 46. 26 531. 61 4. 27 2. 80 34. 00
?450. 00 0. GO 51. 00 7. 04 -0. 00 11. 40 46. 42 029. 24 4. 33 2. 83 34. 50
?450. 50 0. 00 o1. 00 7. 45 -0. 00 11. 17 45.11 903. 73 4. 38 2. 86 35. 00
?451. Q0 0. 00 91. 00 7.82 -0. 00 10. 94 43. 87 479.77 4. 44 2. 89 35. 90
?451. 50 0. 00 21. 00 8. 04 -0. GO 10. 70 42. 83 458. 38 4.49 2. 92 36. 00
?452. 00 0. 88 91. 00 ?. 30 -0Q. 00 10. 60 40. 99 434, 58 4. 54 2. 99 36. 50
?452. 50 3. 49 31. 00 7. 64 ~0. 00 10. 64 40. 75 433. 64 4. 60 2.98 37. 00
?453. 00 6. 11 31. 00 9. 87 -0. 00 10. 71 40. 72 436. 20 4. 65 3. 01 37. 90
?453. 50 8. 73 51. 00 ?. 83 -0. 00 10. 78 40. 99 441. 84 4.71 3. 05 38. 00
?454. Q0 11. 34 51. 00 8. 00 -0. GO 10. 93 42. 39 447, 32 4.76 4. 08 38. 50
?454. 50 10. 77 51. 00 7.79 ~-0. 00 10. 48 42. 44 444, 92 4.81 3. 11 39. 00

107000



Well name = FLY LAKE#4 | | Location = 27-36-305/139-39-49E Page No 41

DEPTH \V Shale Rha G Perm Phi2nd PhiE Sw PhiE#5w Cum. Cum. Cum
Phi#H He#H H
2455. Q0 Q.37 51. GO 7. 40 -0. 00 10. 40 42. 70 444 13 .86 3. 14 a39. 50
2455. 50 7.97 51. 00 99 -0. 00 10. 30 43. 64 449, 66 4. 91 3. 16 40. 00
24564. 00 12. 23 51. Q0 3. 95 -0. 00 Q.95 44 14 439. 05
24564. 50 15. 63 51. 00 4. 47 -0. 00 ?.73 45. 17 439, 46
2457. 00 18. 77 91. Q0 S5.89 -0. 00 10. 07 43. 93 442. 21 4. 96 3.19 40. 50
9457. SO 19. 58 51. 0O & 14 -0. 00 i0. 18 43. 88 446, 54 5. 02 3. 22 41. 00
2458, 00 17. 35 51. Q0 &. 29 -0. 00 10. 41 44 48 463. 05 9. 07 3. 29 41. 50
2458. 50 11. 86 51. 00 5. 70 -0. 00 10. 59 44. 05 487. 76 5. 12 3. 28 42. 00
9459, 00 6. 16 51. CO 4. 91 -0. 00 10. 67 47. 84 510. &2 5.17 3. 31 42. 50
?459. 50 3.74 51. 00 4. 73 =0. 00 i0. 82 48. 74 527. 45 5. 23 3. 33 43. 00
2440. 00 2. 28 51. CO 5. 28 -0. 00 11. 13 48. 58 540. 60 5. 28 3. 36 43. 50
24560. S0 1. 42 51. 00 5. 87 -0. 00 11. 41 48. 33 551. 33 5. 34 3. 39 44. 00
?441. 00 3. &3 51. 00 6. 52 -0. 00 11. 53 47. 61 5%48. 97 S. 40 3. 42 44 30
9461, SO 5. 84 51. CO 7. 87 -0, 00 11. 48 45. 50 522. 40 5. 46 3. 45 43. 00
24462. 00 8. 05 51. GO 3. B9 -Q. Q0 10. &9 44. 04 492. 11 5. 51 3. 48 45, 50
2442, 50 10. 26 51. 00 4. 21 -0. 00 ?. 90 44. 84 463. 56
2463. 00 12. 47 51. 00 2. 36 -0. 00 .11 49. 97 455. 02
2443. 50 15. 268 51. 00 1. 10 -D. 00 8. 32 54.75 455, 54
?464. 00 ig8. 30 51. 00 Q. 53 -Q. 00 7. 65 59. 45 454, &6
2464. 50 17. 96 51. 00 0. 44 -0. 00 7.13 58. 39 416. 38
2445. 00 19. 67 51. 00 0. 29 -0. 00 &. 46 899.79 386. 18
2465, 50 26. 40 51. 00 0. 49 -0. 00 6. 40 53. 97 345. 34
24466, 00 33. 45 51. 00 1. 09 -0. 00 7.10 49. 36 350. 32
4466. 90 35. 71 51. 00 1. 42 -0. 00 8. 04 50. 96 409. 78
94467. 00 26. 15 51. 00 2. 03 -0. 00 Q. 55 53. 22 508. 29
467. 90 21. 37 51. 00 3. 84 -0. 00 11. 00 S51. 46 565. 94
24468. 00 16. 59 51. 00 3. 42 -Q. 00 10. 99 52. 54 575. 41
94468. 30 15. 27 S51. 00 3. 33 -0. 00 10. 73 52. 10 559. 22
94469. Q0 22. 71 51. 00 2. 92 -0. 00 Q.93 50. 79 504. 54
94469, 90 30. 15 51. 00 2. 00 -0. 00 8. 93 50. 99 4595, 22
2470. 00 37.27 51. CO 1.85 -0. 00 8. 61 50. &0 435. 88
2470. 50 32. 21 91. GO 2.10 -0. 00 Q.25 51. 74 478. 63
2471. Q0 23. 24 51. 00 2. 06 -0. 00 Q.94 54. 45 541. 06
?471. 50 17. 95 51. 00 3.77 -0. 00 10. 44 49. 86 520. 51 5. 56 3. 51 446. 00
2472. 00 22. 63 51. 00 5.14 -0. 00 .73 44. 19 430. 10
9472. 50 32. 39 51. 00 4. 98 ~0. 00 8. 60 40. 21 345. 96
2473. Q0 40. 41 51. 00 4. 09 -0. 00 7. 94 37.77 289. 61
2473. S0 47. 27 951. 00 3. 00 -0. 00 6. 61 36. 32 239. 96
2474. 00 5&. 74 51. 00 1.89 -0. 00 5. 92 34. 87 192. 53
92474. 30 68. 67 51. 00 0. 67 -0. 00 4, 30 36. 98 159. 15
94795. 00 g2. &8 £1. 00 Q.17 -0. 00 2. 94 38. 14 112. 14
924795, 90 98. 38 51. 00 0. 01 -0. 00 0. &6 43. 07 28. 48
?476. 00 100. 00 51. 00 0. 01 -0. C0 0. 00 100. 00 0. 00
9476. S50 100. 00 S51. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2477. Q0 100. 00 51. QO 0. 01 -Q. 00 0. 00 100. 00 Q. 00
9477. S0 100. 00 31. 00 0. 01 -0. 00 0. 00 100. 00 0. 00
2478. 00 100. 00 1. 00 Q.01 -Q. CO 0. C0 100. 00 Q. 00
9478. 50 100. 00 51. 00 0. 01 -0. 00 0. CO 100. 00 0. 00
247%9. Q0 100. 00 51. QO 0. 01 -0. CO 0. CO 100. 00 0. 00
247%. S0 99. 35 51. 00 0. 01 -0. 00 0. 26 &4. 346 16. 48
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Well name = FLY LAKE®4

DEPTH V Shale R

2480. 00 100. 00
2480. 50 100. Q0
2481. 00 100. Q0
2481. 50 100. 00
?482. 00 78, 56
2482. 30 22. 80
9483. 00 87. 40
9483. 50 82. 74
7484. Q0 77. 20
2484. 50 72. 20
948%. 00 67. 98
2483. 50 76. 17
2486. 00 81. 57
24864. 30 86. 85
2487. Q0 92. 13
2487. 50 97. 26
2488. 00 100. 00
2488. 50 100. 00
9489. 00 100. 00
248%. 50 100. 00
9490. 00 20. 83
2490. 50 80. 461
9491. 00 71. 82
?421. 50 64. 57
2492. 00 &0. 44
?2492. 50 59. 37
2493. 00 60. 17
2493. 50 61. 19
2494. Q0 62, 21
94924. 50 é&4. 83
9499. 00 70. 82
?495. 50 76. 81
9496. 00 83. 96
2496. 50 ?1. 28
9497. 00 78. 60
2497. 30 100. 00
2498. Q0 100. 00
?498. 50 100. 00
9499. 00 100. 00
949%9. 50 100. 00
2500. 00 100. 00
9500. 50 100. 00
?501. 00 100. 00
?501. 50 100. 00
2502. 00 100. Q0
2502. 50 100. 00
9503. 00 100. 00
9503. 50 100. 00
2504. 00 100. 00
9504. 50 100. 00
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Phi2nd

Location = 27-36-305/139-39-49E

PhiE Sw PhiE#Sw Cum.
PhissH
0. 00 100. 00 0. 00
0. 00 100. 00 0. 00
0. 00 100. 00 G. 00
0. 00 100. 00 0. 00
0. 57 56. 04 32. 20
1. 28 57. 56 73. 90
1. 42 &4. 00 21. 01
1. 53 68. 20 105. 53
1. 84 70. 12 129. 11
2. 42 &68. 03 164. 35
2. 82 &6. 07 186. 09
2.70 &63. 58 171. 84
2. 44 63. 31 154. 37
2. 02 &4, 69 130. 83
1. 61 &4. 50 .103. 61
1. 10 592. 05 &4. 72
0. C0 100. 00 0. 00
0. CO 100. 00 0. 00
0. 00 100. 00 0. 00
0. 00 100. 00 0. 00
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1. 97 78. 31 1954. 01
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4. 88 64. 09 312.71
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0. 00 100. 00 0. 00
0. 00 100. 00 Q. 00
0. 00 100. 00 0. 00
0. GO 100. 00 0. 00
0. 00 100. 00 0. 00
0. 00 100. 00 0. 00
0. 00 100. 00 0. 00
0. 00 100. 00 0. 00
0. 00 100. 00 0. 00
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Well name = FLY LAKE®4

DEPTH V Shale

?5095. GO 98. 59
2505. 50 83. 62
. 9506. 00 78. 42
2506. 50 80. 26
?507. Q0 85. 29
507. 50 89. 29
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2508. 30 82. 19
250%. 00 80. 40
2509. 50 79. 72
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INTRODUCTION

Fly Lake #4 was drilled in May 1981 to evaluate and develop the
Patchawarra gas> and Tirrawarra oil formations between Fly Lake 2 and

Brolga 1. The well was completed with 2-3/8" tubing as a single gas
producer from the 87-7 Patchawarra sand with perforations over the

following intervals:

SAND ‘ PERF. INTERVAL NET PAY
(FT KB) . (FT)
87-7 8858-8874 & 8884-8892 o 27

The well was brought on line in October 1983 ‘with an initial maximum

deiivérability of 6.1 MMCFD against a.;ine pressure of 1,300 psi.

A modified isochronal test was conducted from 27th April to 2nd Hay,.
11985. The purpose of the test was' to evaluate well deliverability,

reservoir parameters, and to obtain representative fluid samples.



RESULTS

The following results were

analysis:

Flow Capacity

Permeability

Turbulence Coefficient
True Skin

Reservoir Pressure
Stabilized Gas Flow Rate
Cendensate Production
Absolute Open Flow Potential

Page 2. |
000108

obtained - using the Horner plot and L.I.T.

273 md-ft

10.1 md

0.68 MMCFD '

12.7
3087 psia @ Datum 9013*' KB. (-8900ft)
3.52 MMCFD @ 1230 psig

141 BCPD
6.4 MMCFD
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DISCUSSION
The interpretation of the modified isochronal and buildup tests, and the

well test data are given in Appendix A.

A static temperature and pressure survey was performed before the
isochronal test and the depth vs temperature and pressure plots are given

in Appendix B.

Samples of the high pressure gas and liquid were taken for analysis by
AMDEL. For various reasons, it was not possible to perform a FWS

recombination of the analysed samples. This is discussed in Appendix C.

The average field FWS composition is given also in Appendix C. " As a FWS

recombination could not be performed, the pseudo pressures and fluid

properties used in the interprétation were derived from the GASPAC run of
the average field FWS composition.

The reservoir pressure, as determined by extrapolation of the Horner
Buildup, is estimated at 3071 psia -at the mid point of the perforations.

This indicates that approximatelyASSO psi>of depletion had taken place
from the 87-7 sand. The well. had produced 1.90 BCF of gas at the time of

testing.

Fly Lake 4 is the only well in the Fly Lake #2-#4 region of the Fly Lake
field producing from this sand. Material balance estimates of the OGIP

for the sand therefore are based on data from this well.

If the reservoir is assumed to be a depletion gas reservoir, with the two
data points provided by this test and the DST, the material balance
equation gives an estimate of the OGIP for the 87-7 sand of 10.2 BCF. The

volumetric estimate is currently 5.5 BCF.

This material balance estimate is necessarily preliminary. Another data
point is required before any confidence can be attached to an estimate of

the OGIP by material balance.
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APPENDIX A
INTERPRETATION, BUILDUP PLOTS AND WELL TEST DATA



GAS WELL DELIVERABILITY TEST

RESULTS OF ISOCHRONAL 'LIT' ANALYSIS

PATCHAWARRA

000111

WELL NAME: - FLY LAKE #4 FORMATION: DATE OF TEST Apr - May
) . 1985
DATUM DEPTH: o013 s (-g90orss) DEPTH TESTED: _ 8484 K.B.
PRESSURE BUILD-UP- INFORMATION -
EXTRAPOLATED PRESSURE P* = x 103 psiaz
= 3026 psia -
p* = 568 X 106 vsia2/cp
HORNER BUILD-UP SLOPE m = x 102 psiaz/cycle
m(y) = 15.0 X 106 psia2/cp/cycle
WELL AND TEST PARAMETERS
Porosity # = 0.126 Viscosity pu = 0.023 cp
Compressibility C, = 0.24x10 > well radius r, =" 0.3542 ft..
Well drainage r, = ’ thickness h = 27 ft.
~ sw = 0.235
Final flow rate q = _3.559 MMcfd Temperature T =3541460=714 °R
Sandface press. ow= psia Press 1 hr Pl = psia
Y .= _280.1 x 10° psia2/cp v, = 549 - x106psia
wf ~ —280l 1T =2 *x0P
P
BACK PRESSURE COEFFICIENTS ‘
AY = a g + bg? . | :
a = 71.6 x 10‘6 psia?/cp/MMcfd
b = 2.53 x 108 psia2/cp/MMcfd
FLOW CAPACITY
kh = 1.632 x 10° qr = 273 ‘md-ft
m
PERMEABILITY
_ kh _
k == = 10.1 md
APPARENT SKIN o
S' = 1.151 _— log( + 3.23 | = 15.1
2
) BuCer 2
TURBULENCE COEFFICIENT
D b kh = 0.68 _MMcfd ™!
1.417x10°T
TRUE SKIN
S. = §' - Dg = 12.7
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FLY LAKE #4

'MODIFIED ISOCHRONAL 27/4 - 2/5/85

BACK PRESSURE PLOT

Sazzzzas: log AY - qu vs log q e
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FLY LAKE #4 PATCHAWARRA FORMATION

MODIFIED ISOCHRONAL TEST
BUILDUP DATA

_Element #60322 @ 8484' KB

T = Cumulative production

Last prod. rate before shut in

2.633 MMSCF x 24 = 17.95 hrs

3.520
SHUT IN TIME PRESSURE ¥ . THAt - '
(hrs) (psia) (106psiazlcp) I
0 2029 280.1 «
25 2742 480.8 72.8
.5 - 2887 . .'s25.0 36.9
.75 2916 ' " 533.7 24.9
1. 2934 " 539.3 19.0
1.25 < 2948 - 543.7 15.4
1.5 2956 546.3 13.0
1.75 2964 548.8 11.3°
2 2971 550.9 10.0
3 2983 554.6 7.0
4 2990 556.8 5.5
5 2994 558.1 4.6
6 2999 559.6 4.0
7 3000 559.9 3.6
8 3002 | 560.6 3.2
14 3009 562.9 2.3
20 3014 564.2 1.9
24 3014 564.2 1.7
WPA700N(7)
- JMG/rt

23/5/86
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WELL TEST SUMMARY

Iat.:; 27° 36' 30.34" S

WELL: FLY LAKE #4 LOCATION: Long: 139° 59' 48.75" E  DATE: APRIL 27TH-MAY 2ND/1985 prELD PATCHAWARRA FORMATION
TESTED BY: J. FEDEROFF (EXPERTEST) PERFORATIONS: 8858'-8892' ft - PRODUCING THROUGH: TUBING

CASING SIZE: 7 ins WEIGHT?: 23 § 26 1b/ft GRADE: J55 § N80

TUBING SIZE: 2-3/8  ins WEIGHT: 6.5 1b/ft GRADE:  J55

DESCRIPTION OF TEST

INITIAL SHUT IN PERIOD

Time of (bservations Observed Pressures
Pa te Time Shut In Time . Tubing Casing __Temp., REMARKS
(Hours) psig psig °F
2774785 | 0845 0 ' — Shut well in.
29/4/85 1346 53.02 2017 Ran Static Gradient Survey
: Max. Bottom Hole Temp. = 258°F
30/4/85 1200 75.25 2028 Opened well on Ist rate.
Flow Period ‘ :
Run No.: 1 Duration of Run: 2 Hours. Orifice Size: 1.375 ins
Flow Well On: 11/64" Choke. Meter Run: 3.826 ins
Flow Wellhead Readings Meter ~ or Prover  Data Oondensate Water
Pate Time Time Tubing Casing | Temp. PE - [ Hw | Tenp. Production Production
(Hours) psig psig oF psig inches °F Bbls /d. Bbls /d
30/4/85] 1200 0 2028
1300 1 1870 1595 108 85 120 96
1400 2 1870 . 1682 109 85 116 “T2% N1l N1l

GIT1000




L 9 L L @ : v v w -
‘ SANTOS LD. Page 2.
WELL TEST SUMMARY
2ND SHUT IN PERIOD
Time of Observations Observed Pressures
Date | Time Shut In Time Tubing Casing '1?1_5}9 REMARKS
. ‘ (Hours) psig - psiq '
30/4/85 1400 0 1870 1682 109 Shut well in.
j 1415 0.25 2000 1740
1430 0.5 ~ 2007 1769
1445 0.75 2016 1798
1500 1 2020 1798
1530 1.5 2023 1798
1600 2 w2025 17398 Opened well on Z2nd rate.
Run No.: 2 ‘Duration of Run: 2 Hours. Orifice Size: 1.750 jps
Flow Well On: 14/64" Choke. Meter: Run: 3.826 ing
Flow Wellhead Readings Meter or  Prover Data Condensate Water
Date Time Time Tubing Casing Tenp. " Pf Hw Temp. Production Production
‘ (Hour s) psiq psiqg °F psig - inches SF Bbls /d Bbls /d
30/4/85 1600 0 2025 1798 ' '
1700 1 1791 1653 111 100 100 152 ;
1800 2 1778 1624 113 100 100 152 N1l N1l

3l
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WELL TEST SUMMARY

3RD SHUT IN PERIOD
Time of Observations Observed Pressures
Date Time Shut In Time Tubing Casing Temp. REMARKS

- (Hours) psig psig o} '
boza/85 1 1800 0 1778 1624 113 Shut well in.

1815 025 1980 - 1668

1830 0.5 1995 1740

1845 .75 2005 1755

1900 1 _2008 1762

1930 1.5 2010 1784

2000 2 2010 1791 Opened well on 3rd rate.
Run No.: 3 Duration of Run: 2 Hours. Orifice Size: 2.000 ins
Flow Well On: 19/64" -Choke. - Meter. Run: 3.826 ins

Flow Wellhead Readings Meter or Prover Data Condensate Water
Date Time Time Tubing Casing Tenp. - Pf Hw Tenp. Production Production
(Hours) psiq psig oF psig inches oF Bbls /d Bbls /d
30/4/85 | 2000 ° 0 2010 T70T A :
' ' 2100 1 1528 1523 117 202 90 80
2200 2 1516 1494 I18 205 90 96 Nil NiT

LTT000
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WELL TEST SUMMARY
4TH SHUT IN PERIOD
|Time of Observations OCbserved Pressures
[Date Time Shut In Time Tubing Casing Temp. REMARKS
' (Hours) psig psig °F
30/4/89 2200 0 1516 1494 118 Shut well 1in.
2215 0.25 1966 1552
2230 0.5 2000 1668
2245 Q.75 2015 1726
- 2300 1. 2020 1755
2330 1.5 2025 1798
2400 2 2035 1813 Opened well on 4th rate.
Run No.: 4 Duration of Run: 2 Hours. Orifice Size: 2.625 ins
Flow Well On: 30/64" Choke. Meter. Run: 3.826 ins
La Flow Wellhead Readings Meter or Prover Data Condensate Water
te Time Time Tubing Casing Tenp. 'Pf Hw Temp. Production Productio
. (Hours) | psiqg psig oF psig _inches oF Bbls/d Bbls /d
120/4/85 {2400 0 2035 1813 B
/5/8%. 0200 2 1010 1059 118 240 35 88 N1l NiT

811000
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_ WELL TEST SUMMARY
FINAL STABILIZATION FLOW PERIOD
Run No.: 5 Duration of Run: 13 Hours. Orifice Size: 2-125 jng
Flow Well On: 25/64" Choke. _Meter Run:  3-826  jng
lDa Flow Wellhead Readings Meter- . or Prover. - Data Condensate Water
te Time Time Tubing Casing | Tenp. _PE " Hw____] Tenp. Production Production]
(Hour s) psig psig °F ‘psig -inches - °F Bbls/d Bbls/d
1/5/85 0200 0 1010 1059 118 ' , .
- 0400 2 1235 1015 122 240 95 104 N1l N1T
0600 4 1210 1073 126 225 L 128 N1l N1l
0800 6 1220 1660 126 225 92 84 Nil Nil
1000 3 1222 1660 127 —2725 90 79 NIl NTT
1200 10 1225 - 1660 131 150 80 75 101.0 TO.1
1400 12 1218 1660 | 131 210 106 80 1307 NiT
1500 13 1218 1660 131 210 106 B0 1405 NTT

SHUT WELL [IN FOR FINAL BUILD-UP] SURVEY

611000
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WELL TEST SUMMARY
FINAL BUILD-UP PERIOD
- Shut in Period Tubing Pressure | Casing Pressure Wellhead Temp.
Date Time (Hours) psig psig °F REMARKS
1/5/85 1500 0 1218 1660 ' 131 Shut well in.
: 1515 0,25 1925 1863
1530 0.9 1990 1711
_1545 0.75 2000 1798
1600 1 2000 1842
1615 1.25 2015 1856
1630 1.5 2030 1871
1645 1,75 2030 1871
1700 2 2030 1871
1800 3 2030 1871
1900 4 2030 1886
2000 5 2030 1886
2100 6 2030 2001
2200 7 2030. 2001
' 2300 8 2030 2001
2/5/85 0500 14 2035 2030
1100 20 ~2030-_ 2030
1500 24 P.0O.H. - End of test.

(.2030.)

2030

Cor"

cl000




60322

SANTOS LTD.

WELL TEST SUMMARY

FINAL BUILD-UP, SUBSURFACE PRESSURES

BQMB DEPTH 8484

'KB  DWT

Page 7.

ELEMENT NO. in’= 2025 psig/out = 2030 psig
" in = 2026.1 psig/out = 2033.4 psig
Shut In Time PRESSURE, ’ T+ 6
Date Time (Hours) psig |[psia x 10° ) REMARKS
1/5/85 1500 0 2014.1 4116 ' - ~Shut well 1in.
' 1515 0.25 2726.8 7516 72.8
1530 0.5 2872.6 8336 50.9
1545 0.75 2901.5 8504 24.9
1600 1 2919.3 8608 19.0
1615 1.25 2933.1 8689 15.4
1630 1.5 2940.8 8735 15.0
1645 1.75 2949.4 8786 11.3
1700 2 2955.9 8824 10.0
1800 3 2968.3 8898 - 7.0
1900 4 2974.8 8957 5.5
2000 5 2979, 2 38965 - 4.0
2100 6 2983.9 8991 4.0
2200 7 2985.5 9001 3.6
2300 8 2987.4 9012 3.2
2/5/85 0500 14 2994.4 9054 2.3
1100 20 — 2999.1 9083 - 1.9 .
1500 24 2999.1 9083 1.7 P.O.H. - End of test.

T Cumulative Prod./Last Prod. Rate™

1

berore shutin.

2.633 MMSCF/3.520 MMSCFD

17.95 hours

1¢1000




¢ ¢ ¢ SANTOS L‘Ib ¢ g
NN L 8.
WELL TEST SUMMARY Page
CALQULATION SHEET
‘ : , ' Taken from Fly Lake
CASE 1: FLOW THROUGH METER RUN \ ] ] Patchawarra Gaspac:-
‘Ru : "I PL Size Orifice Ft
in No- (inches in water) (psig) Plate (inches) : (°F) Specific Gravity = 1.0535
1 ' 116 85 1,375 : 124 . TC = 461.3 °R
3 90 205 2.000 ] 96 Q02 QONTENT = 26.727 mole $
4 ‘ 35 } 240 2.625 . 88 '
5 106 210 ' 2.125 80 Meter Run = 3.826 ins

FIOW THROUGH METER RUN (Continued)

lRun No. | Q

» (MiscEd)
- N.914

1.497
2.759
3,537
3,520

o s Jw o -

221000
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SANTOS LTD, Page
GAS WELL DELIVERABILITY TEST CALCQULATIONS
(Base Conditions = 14.65 psia and 60°F)
LIT. (y) ANALYSIS
Duration Sandface Pressure 6 ¥ GA‘I’ . |Flow Rate(q)
(hours) (psia) (x10°psia2/cp) | (x10 psia2/cp)| (MMscfd) AY/q q? AY - bg?
Initial -
Shut 75.25 3018.8 565.850 - -
In » A
Flow 1 2 2825.6 506.142 59.708 0.914 65.326 0.835 57.595
Shut In 2 3011.2 563.463 - - - - -
Flow 2 2 2681.4 462.620 100.843 1.497 67.363 2.241 95.173
Shut In: 2 3009.6 562.961 - - - -
Flow 3 2 2359.8 369.492 " 193.469 2.759 70.123 7.612 174.211
Shut In 2 3005.5 561.673 - - - -
Flow 4 2 1868.2 241.032 320.641 3.537 90.653 12.510 288.991
Total= - - - 674.661 '8.707 293.459 23.198
Extended 13 2028.8 280.757 287 3.520 81.5 ©12.390 256
Flow ' .
Ext;apolated 3026 .568
Pressure
o
L} O .
. -
b
N
G




(. .
‘ SANTOS 'LID. Page 10
i GAS WELL DELIVERABILITY TEST CALCULATIONS
: L.I.T. (¥) ANALYSIS
|
DISCARDED POINT __ 4 RESULTS
|
N = 3 ¥p = 568 MMpsia2/cp TRANSIENT FLOW: ¥ ¥.£ = a9d + bg?
' '
| AY , '
a,a_ = I— Ig? - Iq LAY = ) i.e. 568 -y = 63.2 + 2.53 2
1’ t q q q 63.2 wE q q
| N Ig? - Iq Iq
| £ ¥ '
3 . —
}b = NL.AY - I g = 2.53 STABLIZED FLOW: ¥Yp - ¥ = ag + bq?
i‘ N Ig? - Iq Iq
! i.e, 568 - ‘ow = 72.6 g+ 2.53 q?
(EXTENDED FLOW)
|
| oy = 287 q=_3°% p 253 DELIVERABILITY ;
| -
I 1 -
a = Yy - 2 = = = - 2 -
; A qbq 72.6 q =% [-a +/a? + 4b (¥ = ¥ o))
|
1 .
i FOR \}'wf=0,.q=AOF= 6.4 MMscfd
A}.O.F. = 6.4: MMSCFD =
|
o |
Total Volume of Gas Produced During Test = 2.633 MMSCF o
“ Condensate = 24.32 Bbls g
[
. = 4.17 -
| Water = : Bbls o
1 g
1
|
‘ w2 o J.M. GAFFNEY MAY 1QRaA



Wt:L.

. ARKE. .. & . Q.

TANK:~ CAPACITY 356 BBL

@
SANTOS LTD

FLUID PRODUCTION SHEET

DATE 38dre. (10)® 1 935, .. @ l

PAGE No. A !

SCALE ..4:.a 7288 = 13ven. | BANTOS oPeRATOR . FEDERoFE. 7.
ATE TOTAL OIL/CONDENSATE PRODUCTION WATER PRODUCTION
V&2 | TANKOIP | TANK PROD.| FLOWRATE | CUM.PROD. conttksarel TANKDIP | TAnK PROD. | FLOWRATE | cumproD. |  saumiTy -REMARKS
nvel DR INS BBLS BBLS/D BBLS SamaTY INS BBLS BBLS/D BBLS PPM
(20O 2-285 o) 2-2<8 o
e 00 1-2 8 o) EMb e | (Y Rdre. 228 @ : —_
/1600 | a4 | o 2.25 o
1900 | a-ag o Eab oF 2.0 Ratre 2-2S| o
20 00 2-2S5 o _ __2°aS o)
2200 | _2-28 o EMD oF |3an '?»qrz 225 o Con®. qoltat,_Fred| R332 B8
WATEC Joliae.__FAed 417 BBL
Ageoo | 2-2S fo 2-28 o —— . —
©2c0 | 2-:2% o Ex} oF ™ Rayr a5 | o — .
eucol| 2:a5| o N jaas | o STOocK| TavK £41QUIDS YoTaL - 32 8
efoo | 2-3S Jo) L. 2:28 | o .
o 300 a-2s O _2'as o 4
1L OO0 228 o do . | 2.a8 [2) —
1200 9-75 0 8l | totese] R4 | S€:4p | 2:as | 447 ) So-0x |79
14 OO 1S-75 £ 10-062 130 74 | /8- | £5-% | 4 75 ) [o) 77 =
1500 | 19-25| 1l <86 | 140-36)| 2032 | £58 | 475 o o 79 | S
_ ' =
o m
cn



v ritugt ¢

L J o L '@ w- v @ A 4 L 4

CLIENT “DANTRS ............. ' ' LU U] ” | o e Tttt Datel'b‘?\‘.t\ﬁ.s. .. PagalNo....M..........

) EXPERTEST S

were T Lake *a [ wreee e veeme sever LLRRE Operator 2, ..Kﬁ%\i .

rifice Fittin e DOMELS . rifice Fitting Size ' 'Sz-b ........... ific Gravity. V@R ™D ... ... ... @ Conditions = i °

8asf Flotv‘l;et?o.:ge‘: TypeQQ; ._29 ...... lc’)rt;:lsu‘:: 3::\9905 Q§\6°° ........ . . E;sfgl!:etce(: ‘I:n(:erva':.v 5&?. L 1~ - I o FI::\gedT::ss Di:i;)za{":p?so F

Date of Last Calibration . 3 % ....... Differential Range. . Qv &2 . .. . ...... Formation Tested . WTCAA QWIARKRA. .. ...

TIME DATA Ch_oke METER RUN DATA C' = Fu x Fb x Fg x Ftf x Fpv x Y2 Flow R

Timel  pours Inch | psia | water : Inches '
120 “fp oo 2o [DWo NSS4 24  |2@6-45 D142 | ) |0z |l-ooin B4 -D78
Moo * heo | ub hza [RS8 ve1.70 - - 5 - ] 9493 [\-o11 | |.ooiz. [8LBY.25]| 935
\loo “Ye (ws  |1eo 132, V150 \S1:24 | 24 Y-8y | 92 | 9F17, |1.o18 |1-o014 \1424'7-93 1: 53
13'00 " us 100 |1 1-150 10726 | 24 é.}]_&\ -?Z&l eq4sSA /-0!S [- 0014 14327y /-S{.‘
2000 %y | 217] qo| 90 2-00d i3g7p| Ak | Buguus |- 9742 | - 9813 |-022 |1 0013 hgousuyl 2-77
| 22600 '9/6‘,. Rao| go 86 |2:000] /427 | 24 Blafbel |- Q742 | - 9757 [1-03S | |- 003 |/99aF-36 R -BO
0800 G%g ass |35 2_8;3-6_15_%-47 Al /15956 | . 9742 | 97 |1 037 |/-00te0 | 3747064 J-573
Ok 00 %4 |ass ?S 104 13-28 1SSb¢ | Ay |@70-95 | 974 -géol [-027 |/-032 |23i0d:7g| 3:5Q
nboo e lago | 98 | 198 [a.ag 15336 | 2 Q70 §S | - 94 Qaop 1/-026 |1-033 | 2262643 T4
0800 Y _lago | 92 | Bb |2as| i4e-sg | Al 970-9S | - 9742 977711-026 | /-033 YU B-4@
1000 v lagolqo | 79 |2-1a5]| 146-96 | 24 §70.95 | 9742 £322 |- 026 | [ 0031 |23S96-h F-4.6
1200 .- t6s| 80 | 75 [2.5a6] 114-8¢ | 24 q920:95| -9742 §8sy | 1-019 |1-00r7| 2379448 2.6€
1400 " S | 2706 | BO |2a-42S| 1S4-3] e ¢7° 75 §74 98/3(/-@as | /-0013 2277448 F-5/ .
199 wELl (SHUT (s Eald F_~TE&EST.

' N -TUTAL |Cas r’umfa Q-'Qg_ni_sr.

El‘l

921000
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" APPENDIX B A
STATIC PRESSURE GRADIENT SURVEY
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000128
@
( b DAGE 1
5ANTOS LTD .
39 GRENFELL ST
® _ ADELAIDE
SUEB-BURFACE PREBSSURE GURVEY
¢ CO. SANTOS RUN @3 FIELD FLY LAKE WELL 24
EFF DERTH WELL BTAT TOOL HUNG
o CASING 7" - CASING PRESS ON BOTTOM 23/4 14@8
LINE - TURING PRESS OFF BOTTOM 25/4 154@
DATE 850423 ELEMENT WNGE @ - S13Z  ZERD POINT
( ELZVATION ZONE PATCHAWARKRN  SHUT-IN
MAX TEMP. PICK-UP ON-PROD
PERF 8858' -8832® CAL SER NO.  S5&11 MPpPp  8B75'KE
@ TUBING &-3/8" - .
UNITS ENGL ISH PURPQSE STATIL DRESSURE GRADIENT
SURVEY DETH
CO. SANTOS RUN @it ¥ LAKE WELL @4
® TIME  DEPTH P/T GRAD TIMZ  DEPTH B/T GRAD
13:46 @ zews.7 2. 00@ 1Z G EQRQ  2635. @ Li13
14:18 . 1o@a - 2124.@ s 1515 7o  28@7.7 - .113
¢ 14:28 e=dvInly gz39. 8 L1115 15:24 8o@a@a 23&S.6- 0 .118
: 14:37 3ge@  2351.9 L1132 15: 32 a7 3007.7 L3117
© 1446 4220  2467.1 115 15:4@ 6875  3@3@.8 L1382
(o 14:56 SQe@  ES8E. 3 L 115 @@ 7 Q. @ Q. Q2 .
( LB OIN DWT = 5

@25 PSIG / OUT = Z@25 951G
a— ™
- ES

Z 0
LUR IN AMERADA E’MB 7 .B35IG / QUT = 3.8 DP5IG

-~
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COSING
Nop——
LINER

DATE

SANTOE

EFF DEPTH

- n

/
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ereindn ZIERQ. T
4Q0% 2475, 3
SRR pr] = S

TUEING PRESS
ELEMENT RANGE
ZONE

PIGK-
CAL SER

up -
NO.

&
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2QGE
29/4 1408
29/4 1540
8875 KE
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SONTOE LTD
27 GRENFELL BT
apELAIDE

SUB-SURFACE TEMPERATLRE BURVEY

CO. SANTOS RUN @3 FIELD FLY LAKE WELL 24

EFF DEPTH : WELL STAT TOOL HUNG

CASING 7 - CASING PRESS _ ON BOTTOM 22/4 14Q8
LINER - TURING PRESS OFF BOTTOM 2%/4 1542
DATE asa4z3 ELEMENT RANGE13@ - 447  ZEROD POINT

ELEVAT ION ‘ ZONE PATCHAWARRE  SHUT-IN

MAX TEMP ‘ PICK-UP ON-PROD

PERF 8858 -883=* CAL SER NO. 2773 MPP 8875 KE
TURING 2-~3/8" - .

UNITS ENGL ISH ©* PURPQSE STAT

Y

1}

4

C TEMB. GRADIENT

SURVEY _DATA

CO0. SANTCS ' RUN @3 FIELD FLY LAKE WELL 24
. TIME = DEPTH p/T 77 GRAD TIimE DEPT= 0 B/T GRAD
1414 1a3Q i141.8 Q. e 15:2@ =i TEE.S LELE
14223 egrit v 16t. 4 . B2 15:28 TR 236.9 AL
14131 320 17€. 3 LR 15:18 aema 46,7 LG
L4142 s et 192, @17 15:27 a7ne 256. 1 L3313
14:5@ . i 3 .2:8 15:3¢6 287 258. 1 Lt

SRae
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APPENDIX C
FULL WELL lSTR'EAH RECOMBINATION
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FWS RECOMBINATION

Separator gas and liquid samples taken during the extended flow period of

the Isochronal test on Fly Lake #4, were sent to AMDEL for analysis.

The flash gas and low pressure (LP) liquid were mathematically recombined
to form the high pressure liquid. To check for internal consistency of
the HP gas and HP liquid sémples, a plot of log K vs (Tc)2 was made.
Inspection of the plot shows that the HP separator gas and HP liquid are
not in equilibrium with each other. Inspection of the Fluid Production
Sheets (Appendix A) shows that during the final stabilization period the
condensate production rate had not stabalized over the 13 hour flow
period. Therefore it appears'that the samples taken are not
representétive and a reliable full well stream recombination is not
possible. It is recommended that during the next L.E.T. survey conducted

on the well the well be resampled.



HP Sep. Liquid

000138

Component HP Sep. Gas K Value
(mol %). (mol %)

N, 1.15 0.00

co, 30.62 1.50

c, 49.88 0.50 99.7

c, 10.55 2.35 4.89

Cq 4.40 4.65 0.946

ic, 0.66 2.10 0.314

nc, 1.20 5.60 0.214

icy 0.34 4.10 0.083

nCq 0.37 6.05 0.061

Cq 0.30 11.05 0.027

c, 0.20 14.47 0.014

Cg+ 0.33 47.63 0.007

WP4700N(11)

PAR/rt

23/5/86



FIELD: FLY LAKE/BROLGA

FORMATION: PATCHAWARRA (NON ASSOC.)

COMPONENT

Source:

Cooper Basin Unit, Technical Data Book, May 15th, 1975.

MOLE %

LA
o N

= O © O O ¥+ O &

N
- o

.398
.052
.356
.752
.045
.402
.417
.518
.565
.511
.727
.257

000137

Recombination FWS average of hp gas, lq liquid, Fly Lake #1U taken June, 1972.

SGK/re

WP4700N(13)
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- The Australian
@ Mineral Development
Laboratories

Flemington Street, Frewville,
South Australia 5063

Phone Adelaide (08) 79 1662
Telex AA82520

._ Please address all
‘ correspondence to
P.O. Box 114 Eastwood

SA 5063

In reply quote:

Head Office:

Flemington Street, Frewville
South Australia 5063
Telephone (08) 79 1662

o Telex: Amdel AA82520
Pilot Plant:

Osman Place

Thebarton, S.A.

Telephone (08) 43 5733
Telex: Amdel AAB2725
Branch Laboratories:

Melbourne, Vic.
@ Tuiephone (03) 645 3093

Parth, WA,
Telephone (09) 325 7311
Telex: Amdel AA94893
" Sydney, N.SW.
Telephone (02) 439 7735
Telex: Amdel AA20053 -
L J Townsville
Queensland 4814
Telephone (077 78 1377 |

E

20 June 1985

F 3/520/0
F 4610/85

. Santos Limited
39 Grenfell Street

maclle

ADELAIDE SA 5000
Attention: Mr A. Wenk
REPORT F 4610/85

YOUR REFERENCE: 000198

IDENTIFICATION:
MATERIAL:

" DATE RECEIVED: .

WORK REQUIRED:

Chief - Petroleum Services Section:

FLY® LAKE NO. 4

(Gas, condensate, HP condensate

16 May 1985

Codes R1.1, R2.1, R2.2, R2:3, R2.5

i Investigation:and Report by: Andrew Koutrouzas

Manager

for Dr William G. Spencer

Mineral and Materials Sciences Division

cc. Copy of F/Sheet‘to Accounts Payable Section

cap

Dr Brian G. Steveson

000138
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AMDEL. G&aS ANALYSIS SERVICE

FLY LAKE NO.4
FATCHAWARRA FM. B858-883% FT.
210 PSI 106 DEG.F.

1/5/85
GAS MOL % -
OXYGEN PLUS ARGON = £.01
NITROGEN 1.15
CARBON DIOXIDE ' 20.6&
METHANE 43.88
ETHANE ' 10.55
‘ FROFANE : 4.40
- I-BUTANE . . 0.6€
N—-BUTANE 1.20 -
I-FENTANE 0.34
N-FENTANE : , L 0.37
HEXANE _ 0.30
HEPTANES . L _ _ 0. 20;% 053

OCTANES AND HIGHER - 0.33

( 0= LESS THAN 0.017%)

Joo - 0O
CALCULATED GAS DENSITY
(AIR = 1): 1.01

CALORIFIC VALUE (15.6 DEG C, 760 MM HG):

GROSS: 33€ BTU/CU.FT ¢ 324.87 MJ/CU.M)
- NETT: 851 BTU/CU.FT ¢ 31.71 MJ/CU.M)

AVERAGE MOLECULAR WEIGHT = 23.3 G/MOLE

All results calculated on an air and water free basis
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AMDELL

LIGUID HYDRCARFREON anNalLVYSIS

FLY LAKE NO. 4
FATCHAWARRA FM. 88358-8892 FT.
EX WATEFR OQUTLET ON SEFARATOR

1/5/85
BOILING FOINT CAREBON NUMBEF 7 BY WEIGHT MOL 7%

RANGE (DEG.C? :

-88.6 ETHANE . 0.16 . 0.56
-42.1 . FROPANE 1.z0 - 2.90
-11.7 I-BUTANE 0.89 1.60
-0.5 ’ N—-BUTANE’ 2.70 © F.35
27.9 I-FENTANE 2.80 4.10
6.1 ' N-PENTANE 4.25 6£.25
26.1-68.9 C-€ 3.70 11.95°
80.0 BENZENE 0.3 O.41
£8.9-38.3 c-7 14.75 | 1S5.60
100.9 METHYLCYCLOHEXANE 8.50. 3.20
110.6 . TOLUENE : 2.50 . 2.90
38.3-125.6 - - - c-8. . . 2.10 . 12019
136. 1—144.4 . ETHYLBENZ.+ XYLENES . 3.05- : 2.05
125.6-150.6 c-9 9.70 - 8.00
150.6~-173.9 - ‘ ‘c-t0. -7 - ‘ 8.25 7 . 8.1S
1732.9~-196.1 - cC-11 ' 5.15 3.50
196.1-215.0 A C-12 : 2.05 1.90
215.0-235.0 C-13 2.45 T 1.40
235.0-252.2 C-14 _ 1.30 1.00
252.2-270.6 C-15 1.55 0.77
270.6-287.8 C-16 1.05 0.49
287.8-202.8 : C-17 0.72 0.32
30z2.8-317.2 c-18 0.65 0.27
317.2-330.0 C-13 O.41 0.16
330.0-344.4 C-20 0.21 0.12
344.4-357.2 c-21 - 0.25 0.09
357.2-36€3.4 , C-z=2 0.13 0.06
369.4-380.0 C-23 0.15 0.05
380.0-391.1 _ C-24 0.11 0.03
391.1-401.7 C-25 0.09 0.03
401.7-412.2 C-26 : 0.07 0.0z
412.2-422.2 . . C-27 0.05 0.01
»422.2 C-28 + HIGHER H’CARBONS 0.00 0.00
O = LESS THAN ©0.01%

THE ABOVE BOILING FOINT RANGES REFER TO THE NORMAL PARAFFIN HYDROCARBON
BOILING IN THAT. RANGE.

AROMATICS, BRANCHED HYDROCAREONS, NAFHTHENES AND OLEFINS MAY HAVE HIGHER
OR LOWER CARBON NUMBERS BUT ARE GROUPED AND REFORTED ‘

ACCORDING TO THEIR BOILING FOINTS.

Average molecuiar weight of C~-8 plus fraction (calec)= 130 gm/mc|

Specific gravity of C-8 plus fraction (calc)= .808 at 15.6 deg.:)
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FLY LAKE NO. 4
FATCHAWARFA FM. 8858-883: FT.
EX WATER OUTLET ON SEFARATOR

1/5/85
Kinmematic viscosity : = 0.714 centistokes ( at 37.8 deg.c?
Fouwr point . = =23 (deg.c)
B.S. % W. ' = TRACE %

Speci fic Gravity (15.6 deg.Cl)= 0.741A

AFI Gravity (15.6 deg.C)= 59.5

-

USBM DISTILLATION

boiling range vol %L sum 4 = sp gr corr index
(deg.c) (15.6 deqg)
rRT-50 1.0 i.0 —-—— —_——
30-100 28, 24.0 0.696 12.7
- 100-130 37.0 €61.0 0.74S 18.3
150-200 14.5 75.5 0.773 20.8
200~-280 - 8.5 84.0 0.802 20.8
230-3200 7.3 91.5 0.828 24,3

initial bwoiiing point

= 38 deg.c
final boiling point = 299 deg.: (started cracking)
weight of distil late = 67.66 gms
weight of residue = 2.3 gms
loss = 3. gms
= 9395 %

recovery
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FLY LAKE NO.4
PATCHAWARRA FM. 8858-8892 FT.

EX WATER OUTLET ON SEPARATOR '

1/5/85

A .

\Lllx

rg mrrdet

— m—— e

avT000



AMDEL. HIGH FRESSURE LIQUID

HYDROCAREON ARNaAalL YS IS

FLY LAKE NO.4

FATCHAWARRA FM. B88%59-8892 FT.
210 PSI 106 DEG.F.

1/5/85

~ The sample was released to air temperature and pressure
by displacement with saturated brine solution to yield a
flash gas and a liquid. The volume of each was measured,
both fractions were then analysed chromatographically and
the results -omblned mathematically to give an analy51s o f
the sample as received.

/-——— .

- —-—

The sample y1e|ded 278 millilitres of ligquid and 3.6f
. . S
litres of gas at 13.4 degrees celsius. D
FLASH GAS ANALYSIS -

-GAS Z MOL vou
NITROGEN ~0.00
CARBON DIOXIDE 20,65
METHANE 6.85
ETHANE 26.50
PROFANE 24,85
I-BUTANE 3.30
N—-BUTANE 8.70
I-FENTANE 2.50
N—FENTANE Z.50
HEXANES 1.45
HEFTANES 0.55
OCTANES + HIGHER H’CARBONS 0.24 § o-¥9
Calcuiated gas density (rel air = 1) = 1,481
Caiorific value (1S5.6 deg.c, 760 mm Hg)
Gross = 1934 Btu/cu.ft ¢ 72.05 MJ/cu.m)
Nett = 1778 Btu/cu.ft ( 66.22 MI/cu.m)d

000143

1.1
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1.2

FLY LAKE NO.4

LIQUID ANALYSIS

ROILING POINT CARBON NUMEEFR % BY WEIGHT MOL %

RANGE (DEG.C)
-88.6 ~ ETHANE - . 0.12 0.43
-32.1 , FROFANE 1.25 3.05
-11.7 I-BUTANE : 0.399 1.80
-0.5 ‘ N-BUTANE C 2490 5.35
27.9 I-FENTANE z.85 4. 20
36.1 . N-PENTANE _ 4,25 €.30
36.1-68.9 c-& . 3.55 11.80 ,
80.03 BENZENE 0.32 0.45 : -
€8.9~98.3 c-7 14.25 15.20
100.9 METHYLCYCLOHEXANE 8.20 8.30 ‘IT
110.6 TOLUENE 2.45 2.85 Cee
98.3-125.6 c-8 12,65 11.80
136.1-144. 4 ETHYLBENZ.+ XYLENES 2.95 3.00
125.6-150.6 c-9 . 3. 40 7.85
150.6-172.9 C-10 8.10 6.10
173.9-196.1 c-11 . 5.10 3.50
136.1-215.0 C-12 - 3.10 1.95
215.0-235.0. c—-12 2.60 1.50
235.0-252.2 ~-C-14 . 1.95 1.05
252.2-270.6 C-15 1.75 0.88
270.6-287.8 C-16 - 1.15 0.55
287.8-202.8 c-17 0.87 0.38
302.8-317.2 c-18 , 0.73 0.33
317.2-330.0 C-13 - 0.55 0.22
320.0-244. 4 c-20 0. 44 0.16
344.4-357.2 - C-21 0.28 0.14
357.2-369.4 c-22 0.21 0.11
363.4-380.0 - Cc-23 ‘ 0.26 0.09
380.0-291.1 C-24 0.18 0.06
391.1-401.7 Cc-25 0.15 0.04
401.7-412.2 . C-26 0.08 0.0z
412.2-422.2 c-27 0.07 0.02
»4z2.2 - C-28 + HIGHER H'CARBONS 0.02 Q.00
0 = |legs than 0.01%

THE ABOVE BOILING POINT RANGES REFER TO THE NORMAL PARAFFIN
HYDROCARBON BOILING IN THAT RANGE.

AROMATICS, BRANCHED HYDROCARBONS, NAFHTHENES AND OLEFINS MAY
HAVE HIGHEFR OR LOWER CARBON NUMBERS BUT ARE GROUFED

AND REPORTED ACCORDING TO THEIR BOILING FOINTS.

Specific gravity = .746& (at 3.4 deg.:c)

Specific gravity = .744 (at 15.6 deg.c)

AFI gravity = 358.7 (at 13.6 deg.:z)
Specific. gravity of C-B plus fraction (calc.’ = .818 at 15.6 deg.c
Ave. molecular weight of C-8 plus fraction (calc.) = 132 g/mole



FLY LAKE NO.

CALCULATED COMFOSITION OF TOTAL SAMFLE AS RECEIVED

BOILING FOINT"

CARBON NUMEEF

RANGE (DEG.C)
-195.8 NITROGEN
-78.5 CARBON DIOXIDE
~-164 METHANE
-88.¢6 ETHANE
42,1 - PROFANE
-11.7 I-BUTANE
-0.5 N-BUTANE
27.9 I=PENTANE,
36.1 N-PENTANE' -
3€.1-€8.9 . C-6 .©
80.0 BENZENE
€8.3-38.3 ;C=7
100.9 METHYLCYCLOHEXANE
110.6 TOLUENE
“38.3-125.6 ~ Cc-8
136. 1-144, 4 [ETHYLBENZ.+ XYLENES
125.6-150.6 Cc-3
150.6-173.9 C-10-
£173.9-19€6.1. .C-11
:196.1-215.0 C-12
215.0-235.0 C-13
235.0-252.2 - C-14
252.2-270.6 C-15
270.6+-287.8 C-1&
287.8-302.8 C-17
302.8-317.2 C-18
317.2-320.0 C-13
320.0-344. 4 C~20
344.4-357.2 c-21
357.2-369.4 Cc-22
2€3.4-380.0 C-23
380.0-391.1 C-24
391.1-401.7 C-25
401.7-412.2 C-26
412.2-422.2 c-27

»422.2

C-28 + HIGHER H’CARBONS

% BY WEIGHT MOL %
Q.00 Q.00
Q.65 1.50
0.08 0.50 - |
0.6 .35
2.00 4.65
1.20 .10
3.20 5.60
2.90 4.10
4.25 €.05
3.35 11.05

.32 0. 42
13.80 14.05
7.395 8.35 ! '
2.40 2.65
12.3 10,39 C
Z.90 .75 8%
3.15 7.25
7.85 5.65
4.95 3.25 .
2.00 1.80
2.50 1.40
1.85 0. 96
1.70 0.8Z
1.15 0.51
0.84 0.3
0.77 0.3
0.53 0. 20
0.42 0.15
0.3 S 0.12
0.3 0.10
0.25 0. 08
0.18 0.05
O.14 0. 0%
0.08. 0.02
0. 06 0.0z
0.0%2 0.00

less thanm 0.017%

THE ABOVE BOILING POINT RANGES REFER TO THE NOEMAL FARAFFIN

HYDROCARBON BOILING IN THAT RANGE.

AROMATICS,

BRANCHED HYDROCARBONSG,

NAFHTHENES AND OLEFINS MAY

HAVE HIGHER OR LOWER.CARBON NUMBERS BUT ARE GROUFED
AND REFORTED ACCORDING TO THEIR BOILING FPOINTS.



FLY LAKE NO.4

PATCHAWARRA FM. 8859-8892 FT.
210 PSI 106 DEG.F.

1/5/85

Tot

iy l}.lkn .

1
@ amdol

ay1000 .
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ROLLING BOTTOMHOLE PRESSURE SURVEY GAS CALCULATION SHEET

WELL: Fly lake # 4 ( Patchaswara) - PE = 4(XO ' kPa

0RIF;CE SIZ2E: 41515 mm I~ﬁ€ « Vv T s bS °C

LINE SIZE: Q180 m  3.826 * 7 Diff = 23.5 kPa
3 6

Cumulative Production to end of March ={|94.887 m~ x 10

Number of hours online in March = 145

Production in mMarch = 3.359 ‘ .“‘3 x 106

. . Average flow rate in March = (3359 4745) X 24 =0.108 m’ x 1;06/‘-‘1

Ve
e T

Number of days online in April before Shut In 2130 hes 5§ / 4 /3877
= 4.8

« « Production up to 2130 hrs 5 / 4 /371 =0-108 x4.896 =o-5‘30m3 x 106

Total cumulative production = /9.887 4+ O0-.530

= 120 417 o3 x 10°

s & 274.0R1 mmscf

Flow rate just prior to Shut In = o4 m3 x 10

WP 2946G(13)
LGA/jfs :. 8/12/86

ESR
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AAGE
SANTOS LTD ' '
39 GRENFELL ST - . ' ' -
ADELAIDE

\ CO. SANTOS . = "”;RUN =@1- FIELD FLYLQKE

4 .- EFF. DEPTH s mfNELL:STQT pew

- ~'CASING 7" L = UCABING ¢ pRESS ' P
LINER R RN S “TUBING .PRESS.. 4 COFF BOTTUM @930 9/4
- DATE 870405 ;.'”ELEMENT RQNGE @ - 4@17 "ZERD pDIN?“” R
ELEVATION . - = .. ZONE. i T SHUT=ING 2130 574
MAX TEMP - . PICK= dup s © - CDN=PROD - i 7

- _PERF . ease'—9114' ©MPP -y 986"
"TUBING 2—3/8" A CLTe T L Sy
UNITS-  ENGLISH -

CO. SANTOS - - - RUN @1 FIELD FLYLAKE ~WELL- @4
TIME = P-T DP-DT -DTIME TIME P-T - DP-DT
21:30 1585.8 - 0.8 0.@ 23:11 2536.4 . --.950.6 -
21:32 1645.3 ° 59.5 L@ | 23:22 2544.4 958,86
21:34 1721.6 135.8 RS 23:32 2553.@
' 21:38 - 1831.3 245.5 w1 '23:437 -256Q. @
L 21:41 - 1944.1 358.2- ©i@nu o 23:58-.257Q. Q.
21:45 2039.6  453.8 3 - @:13 “2576:2"
21:49 -2141.2 - 555.4 @129 2!
21:55 2270.6 684.8 - RN F Y-
22:@01 2353.@. - :767.2 - - . 1316 ;2604
© 22EQ7 2406.9. 7 ‘82151 . - CLEn - gg3d i
. B2:13 24428.7 = 856.9 - .7 - . .2:131
- 22:16  2455.6 -869.8 — i@ - 3:i0
Lo B2i121 2470.7 . .884.9 .- .9 . . 4: 56-~
TeT 22427 - 2481.8 - 896/@ e - 7i@8 -
. 22135 .2493.9, -:9@8. 1 dekes - 12:32-..2658
L @Ri4@ 2501.777 =915 RS - 18153261 :
oo 22147 251Q.4 . 924.6. - 1.3. . 43105 267 i3e.
© 22952 2515.8 ¢ V930:@ e U4~ - MTEi5@ Y43,
1.5
1.6

-
—
m

-

PR RIEY L R R .
;TS.U\;L*-\IS-I-}_'G.I[AJ.‘Q\JLHNSLO\JZ

L1 0N T U100 600 010 10 [0 - e

l.-,

B

I,
[
.

o) O

22157 e523.8 - 937.4 . - 12247 2694.7 - -63. 3

23:06 2529.8 - ©944.0 '9:30 2709.4 112& 6" B4

LUR IN DNT = 6@0@ PSI / OUT = 182 @ PSI
LUEB IN AMERADA = 595 PSI / OUT = 1822 PSI
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PAGE
SANTOS LTD _ _
39 GRENFELL ST T
ADELAIDE
SUB-SURFACE_PRESSURE_SURVEY
CO. SANTOS . ‘RUN @2 FIELD FLYLRKE - WELL @4 - o -

- EFF DEPTH -~ . - .. WELL STAT. e TOBLyHUNG: $9435 "7 s
CASING 7" .- =« - -CASING: PRESS “ ' ON*BOTTOM- “1730-5/4
LINER . - . - - - .TUBING PRESS . o ... -OFF--BOTTOM. 09;0 9/4
DATE 870405 - ' 'ELEMENT RANGE @ - 4319  ZERD' POINT- :

 ELEVATION . ZONE 5. .L_," SHUT=IN 2130 5/4~
MAX TEMP . PICK-UP " EEA “ON=PROD - 5
PERF . 8858’-9114'_ CQL SER NO.@ 2242@ D MPR.. o1 o

-~ TUBING 2-3/8" ::o = . . e ' '

UNITS ENGLISH ‘ PURPOSE , BUILD-UP

SQBVE!_QBIB
CO. SANTOS RUN @z FIELD FLYLAKE = ... WELL 04 .
TIME P-T DP-DT DTIME - TIME - P=-T - :DP-DT ‘DTIME

21:30 1590.3 - Q.@ . @.@ . - 22:36 2556. sﬁmp_ses. 1.1
21:31 1651.3 = 61.@ Q- - 22r42° 2964.6 . ‘974.2 1.2
21:34 1742.3 152.5 -1 22349  2572.9 382.6 1.3
21:35 1856.0@ 265.7 .1 'ge:s8 2581.@ - -93@.7 1.5
21:38 1992.1 401..8 - cedeer . L 23808....2590.0.. . 9997 1.6
21:42 2143.6 o993. 2 - ‘23ize - 2599.5 - 1009 == - 1.8
21:49 2338.8  748.5 L3 23:34 ..:2608.9 . .-1018,5 . 2.1
21:52 2414.1 ~ 823.8"" ' .4 . .23:57'72618. 9*T’1088 CIRCUR N
21:55 2439.3 849.6 . ..4..... .. 0:31 2637.9 .1 1047.5 . - 3.0
21357 2459.@  86B.6" T L 4 ¢ i pEPE pES0IQ R @59 T i g O
21:59 2473.2 - 882.9 . - .5 . S:39 .2663.6 1073, 3... 8.1
.22:@3 - 2485.8 - - 895.4 '.sa‘um"“il :16 .2673.9- 351@83 6 -’#rs-e

22:06 2494.4 . 9Q4.1. .
22:@9 < 2503.5 - 913,15t

. @2:11 2510.8 ..:920.5.
22:15 ‘2518.17" " 927.8%

22:18 2526.3  936.0 . 6:31..2725.1 . - 1134.8. .
22:23- 2535.6 945.3 7 S 213137273306 - 1143.3
22:26 2542.7 - 952.3 . . .9 - 9:30...2739:3  1149.0.
22:31 "2548.7  958.3 - - it.@ . . @:@el lUeie - - Q.@¢

18252 2685..3: ::1094.9-
 2:23: 269411~ -11@3. 8-
11316 2704, 3»;“1114 @.
2rr@RseT14. @ 112a.7

LUB IN DWT = 6@@ PSI / OUT = 183@_?81
LUER IN AMERADA = 586 PSI / OUT = 1811 PSI
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SANTOS LTD.

y ISO - CHRONAL AND BUILD-UP SURVEY ‘ O 0 Ol 51
well:.......... FZY&")kA{ﬂé ...... FOQH@CFHM‘]I?PQ ......................... Date ..... S .06 &7 ...
O 595 1822

Lubricator Data: ' @ 586 80
Pressure with DW.T... V. on. 5. O4. 87, ECOFB 0T LBAQ. oM. T .0, .s.?. ................ B
Time Pressured.../6. Q3. .A8S. ok @ .QU.ED................ Time Depressured.... /@ 7 &4#. 7 HHT :
Time Run In Hole.17..05'..6/?5...0/3(...5.-.704/;..8.?. ............. ~ Time off Bottom...QR232 3" P B
Bomb No. 1 Data Bomb No. 2 Data
| BementNo.andRange 59399 x 3950FS 226420 x 4250 Ps!
Recorder No. /4 6 39 x 54657 x
Clock and Lead Screw Data 28648 x 96485 /5 725 286567 x 96HRS 15 TLS
Engage Stylus Date: &. 04 gyTime: /558 yes ‘ Oate: S 04. 82 Time: ;55847
Disengage . Date: Time: Date: Time:
F-«-B7 L2 i P-4 R7 y/ ¥4
ROMarksi........ Tetuperadlive... A AT @2DUE. X A B0 T30 oo »
.......................................... covveversessess RREQOANYEYU, N AS TS Mutal ol uae,d 80 hou...
...... Cmcééwoswe#ﬁmJ
WeII-Head Data for Final Build-up 7%" E+# 293 22
e | rme | Meumsnain | webet | cung | vee | Aamu
Soug)| 1730 | pelt vy, | 599 603 ! 0°F | Bowbs ou boflof—.
/€20 | s 603 )b006 | 0 @ q44]'KB
(920 | 592 - 60/ - | t4z2°F | :
2030 597 | 6or /LOPF
(R)30 : 6o/ 603 /42 °F

2120 Shud el it ,%v 84 #25 FBiutd «p.

3

ALl BULD:. VP D974 QU METRIC SAt116RY SHee

=

9/4 leazo | P.0.0.H,

lleI/‘f/l;’A/,ﬂ‘ Shasd ln Aa@mﬁafz jIrn’/),zrn Are = 266 -1°F

~ e
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WIRELINE REPORT .0_00152
SANTOS

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

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

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

REPORT OF WORK PERFORMED: ...........cooovuitiiiiiiitceeeeeeeee oo e e
509, 8. :
%?Oshm//qcfamy/ofuﬂ{z‘llsuw/m(y( ....................................................

(359Q /.sﬁ,ln’/d/.«(ou/ ..........................................................................................
...14..3.0....Qi..iu...ho.[e...yu".;[/t..../.'ZS.f.'fA'mn'.ﬁx...(ééo.ée...Anue.%:.ﬂef.dr/n.?o %)

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

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

N A OPERATOR'S SIGNATlgé'

WORK PERFORMED BY: .. Z.. £ VRASIQ oF ... Sx; 657/ 64'7{

WELL DATA:

Tubing Size: ... 5% Fwhe: . GO0 &Y SIWHP:

Sub Surface S.V./Landing Nipple @

“X"Nipple @ ................cccoeeeiiii “N"/“XN™ Nipple @ e, other

Perforated Interval:

Forward to: Petroleum Enginéering — Adetaide
Production Department — Moomba

5504
«0/6382

o B e g ——— e . e e a4 s (e mie epe gyt s gmy —— = 4 s - ea B eng oe. e e e e e




o

4= NTOS LTD|
OWELL: . =y, coe6%4...... ereenens SANTOS LTD DATE:...s..ev.®22...........
- OFE’QERPI?T%’?MM BHP survey WELL TEST DATA
; 1. . L. KURASIA . SAN : . /
A co v KSHRASIAK, , ... oo SANTOS METRIC SUMMARY SHEET PAGE No:.../...............
‘[oaTE WELLHEAD FLUID PRODUCTION GAS PRODUCTION
e CAFSSITG CAKS;:G TUPle:JG 'ruKBPTG TE:AP TOE:P ’%}E_L"é:ogg 'Z)L'%_";é:‘%‘gg F::rgggﬁ Fli’:\"é?):ﬁ FMMSCFID‘ Mma}o ggzi‘;- 35?;::5
| I S of| Gpid 1987
1330 | Shud well ik +o |jiestall scoadlvalue | /4 0O wES Well boctl|lonn Lixe (/00 % cLeddto 5P,
@r'a wUpP /{/IZ My ‘
1430 | 2uc v hobe nth 1757 Blind Fox (oeid ,p(o(..nr'u.a) Cu deade 4o 10 %
/510 ON |BOT179mMm AT @44p &R
1545 | Ariibe o [let.
/S So 1 QG& offe s To /QO% tleode| size.
! ?repeve Maesfov zﬂp.suwu‘c b.
[6 OS Fretsuve z?x,‘clo y.0758 7
1705 | R gn [lrolel (eedio ol 4o bn ) . A
(2321 ONIROTIOM AT Q416 7¢R Lov]| & w} Bl wpd ALXell dpece Ao Y00 Y clolde sive.
/73(.? 603 4158 S99 | 4/30]| %40 60
{/BoO| 602|415 | 599 |4130| #4O | GO
/83D | 03 [4/58 | 597 |4/1¢ | 140 | 60O
/900 | 60/ o 599 '4/23 42 | 67
§/930 60/ | Lty | 597 1 4ure | 140 | 6/
2000 | éor | 4144|592 Wile | 4o | 6o
| CONVERSION FACTORS: e8sL's x 0-15899=m3 eMMSCF x 28-174 =103 M3
. ' ®Cu/FT PER BBL x 0-1773=M3/M3  ePSI x 6.895 = KPA oCx9+5+32=




~ SANTOS LTD

gloé’?—\ |

_ OFOEML%;};?Z):@#%{%;;_s.;y:;;” ‘ | WELL TEST DATA DATE:.. . s.e«.22...........
|“OPERATOR: ....7Z «cas/de...... santos METRIC SUMMARY SHEET PAGE No:..2...............
L [oaE WELLHEAD ” - FLUID PRQDUCTION | GAS PRODUCTION
e T T e 5 | e | S | O | oa | T | wor | weoro | G s
, | 5 oA gl 19> | | o [ |
! 'zoso' Gor 4»/43" 5;?7 ane /40! 69:
(| Breo 602 |4iS1 | 5984128 | 147 6/ |
|30 60% 4/53‘ 60/ 4,/(,4,‘ /4(2 :.6/ 5/7/(/7"( LIECL ’//\./ Fog é?é LS ?um'o P
2135 | 70 |5999] g 994] ‘ N
[0 2223 633 lnzse
02/4/5/23.@ 8543 /6 68_ //$D/
2/59 1343 |9¢s0 % 87.\&//632
2155 /46{, 10094 (695 (11682
200 /S’ 34 105772| 17205 |1/ 756
RIS |16 77 | 11563 | 72/ 11866|
223d 123 |1sso| 1236 |19 | | | .
| deNVERSlON FACTORS: oBBL'é. x 0-15899= M3 eMMSCF x 28-174 =103 M3

eCu/FT PER BBL x 0:1773=M3/M3 ®PSl x 6:895 = KPA eCx9+5 +32=F

N — — —

T e ls AN



LI RLA

BHP Svnay

OPERATOR L KEeRQsIAkL. . ...

SANTOS LTD
WELL TEST DATA
METRIC SUMMARY SHEET

< |DATE

WELLHEAD

FLUID PRODUCTION

GAS PRODUCTION

CASING

TIME FSI

CASING
KPA

TUBING
PSi

TUBING
KPA

TEMP | TEMP
o oc

- FLOWRATE

OIL-COND
BBL’S/D

FLOWRATE
OIL-COND
M3/D

FLOWRATE
H20
8BL'S/D

FLOWRATE
H20

MMSCF/D

G.O.R,

COlETY G.0.R.

Mm3/0

s

/9 € 7.

M3/D

BaL | M3/Mm3

2245 17 40

/1997

/76

(2032 I

2300 | 1748

12052

NS2

12080 |

12315 | DSE

12121

/759

| 12128

2330 1761

12142

/764

1263

|85 1266

12177

/767

/.?/83 |

100 (/22

/.22 /8

1774

12232

w,

/98]

Cors 1778

/.?.?SC?

X

12259

tooso| 779

12266

/7‘80

12973

QQQ;U? go

12273 |

]7? 8’0

2273

oroo | 178/

12230

18/

122 8Q

CONVERSION FACTORS

®BBL'S x 0:-15899= M3

eMMSCF x 28:174 =103 M3
eCu/FT PER BBL x 0:1773=M3/M3

®PSI x 6:895 = KPA

e Cx9+5+32=%




000456

WELL;: .~y caxe®s. ... A SANTOS LID| b TE: ¢ ccsn
Forh_Pirccsisaees D sy 'WELL TEST DATA|
OPERATOR:.z..cv®as......... 22\ METRIC SUMMARY SHEET PAGE No:...%...............
fore WELLHEAD | FLUID PRODUCTION | GAS PRODUCTION
o T | | | R | SO | o | e | oo |50 [0
I 2577 A N N
0‘//7{ | 178/ [12280| /787 | /228
O30 |78/ 122804 1?82 VI.Z.287 a
|oszo] s li25%5| g iasa
_sz;j‘ofn'qz 12344/ 29, |12349
1330|1793 [12363|/792 |1235¢
|70 0 |12383| 9 12597 | |
1/30_;792 1239711797 {12%90 |
7"4‘770¢~% 1957
O/30 {?oo 12411 _/7‘7@ 12404
053d (802 |12425\/80r |12418
0930|1904 |12439|/9 03| 12432 | |
{CONVERSlON FACTORS: e8BL's x 0-15899=m3 | eMMSCF x 28-174 =103 M3
eCu/FT PER BBL x 0:1773=M3/M3 oPSI x 6:895 = KPA 0°C X 9+-5+32 -'-'OF

" PETENG 007
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@mwoux: -y

OPERATOR:. z..¢wR5s....

T A 7P svrvey

SANTOS LTD
- WELL TEST DATA

"000157““

DATE

WELLHEAD

METRIC SUMMARY SHEET

| FLUID PRODUCTION

GAS PRODUCTION

TIME

CASING
FSi

CASING

TUBING
PSI

TUBING| T

OF

TEMP
°c

EMP FLOWRATE | FLOWRATE | FLOWRATE FLOWRATE

MMSCF/D
BBL‘'S/D M3/D BBL’'S/D

Mm3/0

G.O.R,

ColFT G.0.R.

(VEFIVES

KPA

KPA

Mkf

OIL-COND OIL-COND H20
M3/0

£

8BL

1805 .

1330

/730

1605

2130

1809

i 0/30

lS(I

/98

18141

| 0530 |

|814 |

"330

| O?o

1817

%17

252%

‘ \/30

(X2

L2493

1244457

7. o

by i

.CONVERSION FACTORS:

®BBL'S x 0-15899= M3 eMMSCF x 28-174 =103 M3
®Cu/FT PER BBL x 0:1773=M3/M3  ePSI x 6:895 = KPA

eC x 9+5+32=°

~ PETENG 007




TP Foprm.

o9

< 5 WELL: ,&zv LA 4

L 4

WARRR B.H P Survey

| DOPERATOR T R4S

SANYOS‘

SANTOS LTD
WELL TEST DATA

METRIC SUMMARY SHEET

DATE:....%. e 2 dpd. &7,
PAGE No:..S.oovvvi.

aTE WELLHEAD FLUID PRODUCTION GAS PRODUCTION
e CAFSSI:JG CAKSPI:G .TU;B;:JGV TUKBPI:G ‘TE\:P | TUE:.P ' %g{g)ﬁg l&%vg:?,l};rg * F::%gf: | FL(:%?):TE | o ggzirgr.“ 35?:5
| ch 4{9'/[ /5)8;Lb
OI30| (15| jasra | 13/ 2112528 i
. |osEn IS a5ve 1082/ 125997 -
0230112 [4 /12502 Y AD | [25%K] L_of'/: BoTyz <7 e of RY.L
/4771 Rz wu//z? e y&zg_ | Sl 78 ATy

‘- CONVERSION FACTORS:

4 . [
4

®eBBL'S x 0:15899= M3
eCu/FT PER BBL x 0:1773=M3/m3

eMMSCF x 28:174 =103 M3

®PSI| x 6-895 = KPA

e’C x9+5+32=

—
HE

T T T——

 BPETENG 007
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ROLLING BOTTOMHOLE PRESSURE SURVEY GAS CALCULATION SHEET

WELL: _Fly Lake # 4 Pf = 4ooo kPa
ORIFICE SIZE: 38 -.-000 mm 1-496 - T = 5 °C
LINE SIZE: 91180 mm 38a " Diff = 4 kPa
o o3 6

Cumulative Production to end of Ju\wy = (49. m~ x 10

Number of hours online in Joulv = 127 v

Production in Jouly = 0719 > x»lo6 /

. . /

0196 .
« « Average flow rate in JU\\, = /121) x 24 =0-02 m3 x 106/d

Number of days online in AugUst pefore Shut In 830 hrs 4 / 8 /88
= 3.7 days :

v
. . Production up to 1330 hrs 4 / 8 /38 =0.08b x371 =008 p3 x 106

v
Total cumulative production = (49.1ba 4+ 0-098

= 149. 260 w’ x 10°

= 52911.8306 mmscf

Flow rate just prior to Shut In = o.o20 m3 x 10

WP 2946G(13)

e
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: é\ WIRELINE REPORT 000164
SANTOS '

WORK PERFORMED BY: ... A.SMfTH. . ofF . EXPERTEST

WELL DATA:

Tubing Sizé: ...... 2%” .................. FWHP: ... SO0 XFPA. SIWHP: ... T
Sub Surface S.V./Landing Nipple @ ... e, SSD.@: ...
“X"Nipple @ .......... “N"/“)aq" Nipple @ %—H"KS ....... other ...... U
Min 1D. ... ves” "o, SN KE Packer @ ... 8770° <8

Perforated Interval: '%‘892'-(& - a114'wg PATCHAWARRA |

Forward to: Petroleum Engineering — Adelaide
Production Department — Moomba

580Na



. WIRELINE REPORT
.Sé*:k - 000165

PROGRAM: ... 6. H.P SORVEY & STATIC. GRADIENT,
PURPOSE OF WORK: ... QIFANE  BosTToM HoLe  PRESSVRES.
REPORT OF WORK PERFORMED: ..............ooiuoooeooioeieeeeeooooooooo
e It X Y e S e
LOARO. kPOl ELEMENTS | QUT OF WalE
LAt ARRWE @ LOBRWCATOR, o
LISy ] DePRESSURE. LLBRICATOR, RECONER CHARTS (CooD ). &
............................ RELOAD.  ELEMENTS wWiTH BHR CHeXs Fof STATIC.
............. e AR N e
LR RLR L WKL R PRESSORE. . ELEMENTS & M 2 H THERMOMETER. roR
e STATAG, CRADIENIY QORNEN ..
..... 1400, GRADENT. SORVEN . COMPLETED. . (CHARTS. GooR), RiG. COMIN
...................... - IRELINE  EQUIPMENT . & WANO. WELL BACK. TO. .—

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

WORK PERFORMED BY: L ASMITA ofF . ExPERVEST. .
WELL DATA:

Tubing Size: .................coceee. e FWHP: ... SIWHP: ...
Sub Surface | S.V./Landing Nipple @ SSD.@: ..o
“X"Nipple @ ..............coiiiii “N"/“XN" Nipple @ -ceeecvmereeniiinnnn... other ............................

Min 1D "@ P;acker @
Perforated Interval:

Forward to: Petroleum Engineering — Adelaide

Production Department — Moomba

5804
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EXPERTES

PTY
LT3

WIRELINE & WELL TESTING SERVICE

»2 FLY L.AKE #4944

STAOAOTIC FRESSURE GRADIENT

TEST DATE: 7-8-88

e

TOP PRESSURE ELEMENT BOTTOM PRESSURE ELEMENT
29388/3000 2938672975

DEPTH DEFLECTION PRESSURE GRADIENT DEFLECTION PRESSURE GRADIENT
(FT.) ( INCHES) (PSIG) (PSI/FT) (INCHES) (FSIG) (PSI/FT)
LUB 1.1340 - 1721.4 —_—— 1.1450 1719.2 ——
1000 1.1940 1813.2 0.0718 1.2060 1811.9 0.0927
2000 1.2520 1902.0 0.0888 1.2650 1901.7 0.0898
3000 1.3110 1992.4 0.0903 1.3250 19931 0.0914
4000 1.3700 2082.7 0.0904 1.3840 2083.0 0.0899
5000 1.4280 2171.5 0.0888 1.4430 2173.0 0. 0900
6000 1.4850 2258.8 0.0873 1.5010 2261.5 0.0885
7000 1.5420 2346.1 0.0873 1.5580 2348.5 0.0870
7500 1.5710 2390.5 0.0888 1.5870 2392.8 0.0886
8000 1.5990 2433.3 0.0857 1.6170 2438.6 0.0914
8500 1.6270 2476.2 0.0857 1.6450 2481.4 0.0855
2003 1.6790 2555.7 0. 1580 1.7000 2565.3 0.1670
LUB 1.1400 1730.6 —— 1.1490 1725.3 —_——

GENERAL REMARKS:

DWT IN: 1725
DWT 0OUT: 1730
MAX BHT: 235 F

ELEMENT 29388/3000 CALIBRATED 14.3.88
ELEMENT 29386/2975 CALIBRATED 16.3.88
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‘ PAG:
SANTOS LTD
39 GRENFELL ST
ADELAIDE
SUE-SURFACE _PRESSURE_SURVEY
CO. SANTOS RUN @1 FIELD FLY LAKE WELL @4
EFF DEPTH WELL STAT TOOL HUNG 8859
CASING - CASING PRESS ON BOTTOM 14E5 4/8
LINER - TURING PRESS OFF BOTTOM @332 7/8
DATE 8802827 ELEMENT RANGE @ - 3046  ZERD PDINT
ELEVATION ZONE SHUT-IN 1832 4/8
MAX TEMP 118 C PICK-UP ON-PROD
PERF - CAL SER NO. 23388 MPP
TUBING -
UNITS ENGLISH - PURPOSE BUILD-UP
SURVEY DATA
CO. SANTOS RUN @1 FIELD FLY LAKE WELL @4
TIME  P-T DP-DT DTIME TIME  P-T DP-DT DT IME
18130 1126.5 2.2 2.2 19:32 2128.5  1002.0 1.
18:31 1168.0@ 41, .0 19:39 2156.@  1029.5 1.1
18:32 1213.8 87.3 . @ 19:49 2176.5  1050.0 1.3
18:33 1245.7  119. .1 z@:0S 2198.2  1071.7 1.6
18:34 130@.1 173 -1 2@:22 2217.1 1090.6 1.9
18:36 1357.8  £31.3 .1 20:45 2236.@ 1129.6 2.2
18:38 1429.6 3@3. -1 2122 2252.6 1126.2 2.9
18:41 1S514.@  387. .2 21:33 e276.9 115@.4 3.2
18:43 1574.1  447.6 .2 22:23 2304.6 1178.1 3.9
18:45 1634.7  5@8.2 .3 23:43 2330.8 12@4.3 5. 2
. = 2 3 52 235 e
18:47 1988:8  £58:3 13 1:53 83%e-s 15532 42
18:53 18232  636.7 l4 9:19 2392.8  1364.3 14.8
815 iB7eE . 4 aNE EpBR R g
iee laeal s 5 S:34 2438.3 1311.9 35. 1
13:88 1379-1  8&s.6 -6 12:49 2450.7  1324.2 42.3
19:11 2036.3  903.8 "7 £@:47 2470.7 134403 5@, 3
19:16 ZoS8.7 - 93o.2 "4 6:57 2431.3  1364.8 60. 5
19:23 Ze53.4 366. 9 ‘5 3:3Q 2494.4  1367.9 3.2
. 0: 20 2.0 2. 2 2. @
LUB IN DWT = S6@ PSI / DUT = 1725 pSI

LUE IN AMERADA = SS1 PSI / OUT

173@ PSI
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PAG
SANTOS LTD
39 GBRENFELL ST
ADELAIDE
SUE—-SURFACE PRESSURE SURVEY
CO. SANTOS RUN @z FIELD FLY LRKE WELL @4
EFF DEPTH WELL STAT TOOL HUNG 88657
CASING - CASING PRESS : ON BOTTOM 1425 4/8
LINER - TUBING PRESS OFF BOTTOM @332 7/8
DATE saasa7 . ELEMENT RANGE @ - 3@24 ZERD POINT
ELEVATION : ZONE SHUT-IN 1832 4/8
MAX TEMP 118 C PICK-UP ON-PROD
PERF : - CAL SER NO. 293386 MPP
TUBING -
UNITS ENGLISH PURPOGE BUILD-UP
SURVEY_ DATA
CO. SANTOS RUN 22 FIELD FLY LAKE WELL @4
TIME P-T DP-DT DTIME TIME P-T DP-DT DTIME
18:30 11:28.4 Z. 2 2. c@:43 2238.4 i11@.1 2.2
18:31 1188.8 6@, 4 . & 21:05 2c60.8 1132. 4 2.6
18:34 1273.3 144.9 .1 21:33 2283.7 1155. 4 3.9
.,18:36 1385.4 £257.@ . 1 2@ 2311.4 1183. 1@ 3.8
18:33 14356.7 368. 3 e 23:29 2335.7 12@7.3 5.2
18:43 1536.4 468. 1 o 2 1:22 2359.3 - 123@.9 6.3
18:47 1724.8 S76. 4 e 3:37 2378.:2 1249, 8 3.1
18:51 1788.:2 £59.9 . 3 7:3@ 2337.2 1268.8 13.@
18:57 1874.7 746. 3 -4 15:2@6 2407.7 1273.3 2v. 8
19:02 1943.7 815.3 -5 2£1:57 2430.2 13@01.9 £7.5
195:28 1937.7 863. 3 .6 3:20 2443.8 1315. 4 32.8
19:14 2042.0 913.6 -7 P:14 2457.1 1328.7 38.7
19:24 2097.3 363. 2 .3 15:27 2465.8 1341. 4 45. @
19:34 2134.5 12@6. 1 1.1 21:59 2483.7 1355. 3. 51.5
13:43 2164.6 1@236. & 1.2 6:25 - 2501.1 1372.7 53.9
19:56 2183.9 1@261.5 i.4 9:30 25@7.6 1379. 2 63.@
2@z 2221i.3 1@2532. 3 1.9 @2 Q. a . 8.0 2.2

=31

LUB IN DWT = S6@0 PSI /7 DUT = 1725 P
= 1724 PSI

LUEB IN AMERADA = 546 PSI / OUT
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1ISO - CHRONAL AND BUILD-UP SURVEY

WeIIFL-\/L-AKE#A‘ ..................................................................... Date4'<‘3'88000'189
Jd ss) 1130
Lubricator Data: @ 546 1124
Pressure with OW.T.....\N 286\ KEA  (560PIEN ... 00T 114 KPA LTS5 PsIED
Time Pressured........! %08 ... .. A3 Time Depressured. ...... ‘037‘$'%% ........
Time Run in Hole......] 140 ST AU Time off Bottom......... CAO N
Bomb No. 1 Data Bomb No. 2 Data
Elament No. and Range 292383 ‘x 2060 @S| ‘ 16‘%%6 X lcns st
Recorder No. 61001 A ISTLS 61T x  1STLS
Clock and lLéad Screw Data 17<9 1 HR | 699 » 12 1
Engaﬁe Stylus Date: A4-3-92 Time: 12,00 Date: 4-3 2% Time: 1200
Disengage Date: 7)-g.g¢ Time: |00 Date: - q-98 Time: 11OO

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

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

Well-Head Data for Final Build-up

| KPA [ CPA Sc
Date Time Hour‘; ':l;-utm ‘Itlelll.‘tezd Caain:g A nglh»ul-d Remarks
A™ AUGUST 192 :
1205 : PRESSURE LOBRICATOR ,
1405 ‘ 326\ o . AR R.1.H Wit ELEMENTS,
14 %S | 231S A8 @ HANG DEPTH 8865 k&
14201 - - 2875 43 | WELL FLow NG 100 %o
SO0 IR A 49 :
1S20 Fosiie ) 49
| 600 HHR 4.9
16%0 2006 4%
1noco 342 &<
11%0 S 43
1300 29 43
1820 . 37T » 4-3 SW.\ FoR 6OHR BuipuP)
1225 6519 45 -
1240 1513 A
145 NN 4o
1 A00 'S q T . 3\
Lals 19948 16
|A%0 n [OAL vl
194 S 10440 10
1000 | LOS Bh- 1q l
2015 | 106 1§ ' 14
I~ o) . &N ~ = _ [
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ISO - CHRONAL AND BUILD-UP SURVEY

000170
well:....... F‘—\‘ . LAKE—#q’ ...................................................................... Date:.. %", 8- %8 .....................
Lubn’cator Data:

Pressure with DW.T ... e
TIMO PTOSSUIEd. ... vttt Time Depressured. ... ...
Time RUN A HOI®........vieiee Time off Bottom..........
Bomb No. 1 Data Bomb No. 2 Data

Element No. and Range

Recorder No.

Clock and Lead Screw Data

Engage Styius Date: 'hme: Date: Time:
. Disengage Date: Time: Date: Time:

Remarks... REFER. TO OTHER BOME DATA &HEET 1 FOR ELEMENT. ChOCK -
e, IR SU I (LGN o T X W
Well-Head Data for Final Build-up

. K PA CPA SC
Date | Time  Houra shutin Wellhead Casing w‘"\"“":" Remarks
47T JAUGUST \aqe
2045 10681 o 16
2100 0]l ) f 1S
24S lo 859 K
2120 1 10Ag4 1S
2145 LV 019 1S
r).200 LWO4¢ |\ S
228 llo%o 4
220! 4 1L 1 OY 14
S™ |AXGO$T 928 |
0220 1239 1
0620 1317 o %
1030 IN MOOMBA | TOo  Pick UP ANGTHER WIRELINE UNI(T.
1420 1141\ © 23 '
1920] 24 446 8
2220 11459 2
6™ | AGUET 1948
0220 [1477% 3
06 20 NA<! S |
10 %0 HNIES 6 B
14 20 11560 1A !
1%%0| 4% L 1Seo | 'S IE
1920 el o o |



WAMAIN LWV Wl .

ISO - CHRONAL AND BUILD-UP SURVEY

well:....... FLY . LAKE, #4‘ ..................................................................... Date:... 17.2:8% O O O 1 7 i :
Lubricator Data: |
PressUre With DWW, T e
Time Pressured.......................... e Time DepressSUred.....................eveeieeeeeeeeeee . s
Time Runin HOIO.........oooiiii e Time oft BOttom. .. ...t
Bomb No. 1 Data ‘ Bomb No. 2 Data

Element No. and Range

Recorder No.

Clock and Lead Screw Data

Engage Stylus Date: Time: Date: Time:

Disengage . Date: Time: 4 Oate: | Time:

Romars...... REFER, TS OTHER @BoME& DATA SHEET 77| FoR ELEMENT cLock

..................... B O A0S D T A e
Well-Head Data for Final Build-up .
CPA ] K PA oC
Dete Time Hours sratin ‘Wellhead Casing Wellhead .
T ] AoquET 1982
o220 NS 60 o 6
0630| - 60 ' 11§60 o g
0| 65 S O 1S FoLL 00T oF  HOLE
©Aas) 334 0 19 (2 LORRICATOR,
10| 11394 o} 20 DEPRESSVRE LOBRICATR]
lHoo DISENGACE. STYLLS
G.M P compLeTE , RELOAD
ELEMENTS Wity UG -
—CnOCKS & PERFORM
HTATIC C,RADIENT
|
R
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l Ulll’l‘l HELEPHONE 08 Y5 0ase

|
EXE&BTESﬂgﬂE@[
H WIRELINE & WELL TESTING SERVICE

130 RCIMOND AOAD MARLESTON B4 K3

PORTAL ADOAELS PO BOR 304 COMANDH.LA 3011

4 STATIC GRADIENT SURVEY
WELL . FuWY LAKE & OPERATOR ... A.SMITH ... DATE .. 11:9-%2 ..
BOMB No. 1 DATA BOMB No 2 DATA OWT IN
ELEMENT No. .. 29%33 . ELEMENT RANGE .. 3000F%) ELEMENT No. ... 1Q%36 . ELEMENT RANGE . 2ZA0SPor L4 PA
RECORDER No ...&\QO\ CLOCK DATA . 13AS x IHR RECORDER No ... 6\313 ... CLOCK DATA .22} x3n& | 77 DWTOUT """
ENGAGE STYLus ... \\\6 . DISENGAGE ... V33 . . . . ENGAGE sTyLus . \\\& ... DISENGAGE ... 1349 .. . .. 11929 KPA
PRESSURE LUBRICATOR ... W24 BLEED LUBRICATOR .........0%%\ ... oo
' DEFLEC- | PRESSURE | GRADIENT ., | oeFLec. | PRESSURE | GRADIENT
DATE TIME DEPTH' | “tion TEMP. psifft DEPTH TION TEMP. psilft REMARKS
™ Aucolt 19% - K PA KPa

1194 LUB A4 LUR 145 PRESSURE LOBRICATOR. .

1124 RA.H LAH AON 1N WOLE ,

1142 1600 1194~ LO00 [-206

1149 2000 1052 Vi 1-%6S

1S6 2000 151 X000 L2325

1703 4000 Lo 4000 | -2%

1410 sooo | 1-493 SDOO 1-443

L1 L0000 1:49S OCO {-SOI

11.25 1000 | 1 S4% 000 .S58

139 1840 -5 asoe 1931

123 P00 | 1:599 G000 .61

(144 9S00 | 16271 ] 3506 | 1645

1250 acod | 619 | el aocy | \1oo | V163 M.PP

1205 P.O0H POOH = ROLL oUT_OF HOLE,

1226 LLB 1140 LOG -\ ‘

1) @LEED &LEED TEPRESSRE LUBR\CATOR .

GENERAL REMARKS: M.& W TEMPERATORE = 194%C

£4T000



WP:6158N

000174

. TOS LIMITED
PETROLEUM DEVELOPMENT DEPARTMENT

FL E #4 PLT SURV
MA E, 1

Report No:RE:033/89
Author: D.G. Bennett/B.W. Wray
Date: October, 1989

1 Mines & Energy SA

R96/02209

AR




1.0

2.0

3.0
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FIGURES 1. Cumulative Production versus Rate
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1.0 INTRODUCTION

Fly Lake #4 is located in the Fly Lake North East area of Fly Lake/Brolga
Field and is currently perforated in several sands in the Patchawarra
Formation. When the well was initially put on production in October
1983, it waé perforated only in the 87-7 sand and produced at an initial
stabilized rate of 4.2 MMSCFD. During November 1986, perforations were
added in the 88-6, 89-5 and 90-5 sands and the 87-7 sand was

re-perforated.

After the. pefforations were added, the production rate initially
increased significantly from 3.4 to 5.5 MMscf/d but then declined more
rapidly than previously, as illustrated in Figure 1. 1Increased water
production was observed in LETs. The WGR increased from 3.2 bbl/MMscf in
August 1986 to 7.7 bbl/MMscf in July 1987 and when the PLT was run in
June 1988 the WGR was 35 bbl/MMscf. The gas production rate had declined
to 1.5 MMSCFD at the time of the PLf survey.

This production logging programme was conducted between 30 May and 1 June
1988, to determine the relative contribution of each sand and, in

particular, the contribution of the 87-7 sand to total production.

The other ~objective of the PLT programme was to determine whether the
production decline in this well is due to liquids (condensate and/or
water) loading up in the wellbore ‘and if so to identify the likely source

of water production.

Production performance from this well has continued to decline since the
running of this PLT and at September 1989 the well was producing at an
average daily rate of 0.7 MMscf/d. An LET performedAin December 1988
indicated a WGR of 49 bbl/MMcf.



2.0

SUMMARY OF RESULTS

PAGE 2.
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Fly Lake #4 was logged under both flowing and shut-in conditions. The

stabilized separator rates prior to shut-in were:

gas = 1.5 MMscf/d4 .
water = 53 bbl/4d (35 bbl/MMcf)
condensate = 46 bbl/d (31 bbl/MMcf)

The gas production from each sand and contribution to the total flow as

determined by the flowing survey are given in the following table.

Sand Contribution Surface Rate’

(based on 'Quicklook') (MMscf/d)
(%)
87-7 49.7 ' 0.76
88-6 47.9 0.73
89-5/90-5 2.4 0.04
TOTAL © 100.0 1.53 *
* Stabilized rate prior to test at flowing wellhead pressure of 675
psig.

These results suggest that 49.7% of the production came from the 87-7
sand and 50.3% from the other sands. The contribution to total

production from the 89-5 and 90-5 sands was negligible.

Cross flow was observed in the shut-in survey which was run 47 hours
after shutting in the well. The amount of cross flow within the
wellbore after this shut-in period was not great as the following

results indicate.
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Sand Downhole Rate Equiv. surface rate

(Mcfrd) (MMscf/ad)
87-7 Upper\(8854 - 74' KB) -1.62 -0.24
87-7 Lower (8884 - 92' KB) +0.40 +0.06
88-6 | _ +0.28 +0.04
89-5 , +0.24 ) "+0.04
90-5 - +0,70 +0.10
: 0.00 0.00

The cross flow was into the 87-7 (upper) sand, a result which is

consistent with this sand being the most depleted.

While water production from individual sands could not be  directly
identified from the PLT data, changes in the character of the GR log
(see Figure 2) provided evidence of significant movement of water. An
enhanced response was observed in the GR log over almost all of the
interval containing the perforated sands énd was greater opposite the

perforated intervals of the 88-6, 89-5 and 90-5 sands.

The primary sourcé of water production is likely to be the 88-6 sand
which contributes almost half of total gas production. A GWC is mapped
in this sand 10 ft below the perforated interval. Because the
character change in the GR log was not confined to the perforated

intervals, water channelling “Sehind casing is also suspected.

' On the basis of these results, it is recommended that an attempt be
made to isolate water production from the 88-6 sand by setting a thru-
tubing bridge plug at approximately 8910 ft KB. With a plug installed,
the estimated 4.3 BCF of remaining reserves in the 87-7 sand should be
recoverable with a restored production rate of approximately 2.5

mmscf/d.
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CONCLUSIONS

1.

The PLT on Fly Lake #4 indicated gas flow from each set of
perforations with 49.7% from the 87-7 sand, 47.9% from the 88-6
sand and 2.5% from the 89-5/90-5 sands.

The rapid decline in production from Fly Lake #4 following the

. addition of perforations in November 1986 is a result of

a) increase in water production

b) rapid depletion of 89-5 sand

The most likeiy source of water production is the 88-6 sand based
on gamma ray alterations and the proximity of water saturated

sands in the original open hole logs.

Gamma ray alteration suggests some channelling of water behind

casing.

Under shut-in conditions the volume of crossflow is minor and

fldw is from the lower sands into the 87-7 sand.
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1. A bridge plug should be set above the 88-6 sand to isolate water

production now that the production rate from Fly Lake #4 is
approaching the minimum rate to lift liquids. A bridge plug will
isolate 0.7 BCF of remaining . potential reserve but will enable
4.3 BCF of remaining reserves in the 87-7 sand to be recovered
efficiently. Production could be restored from a current rate of

0.7 MMscf/d to 2.5 MMscfs/d if water production is successfully

isolated.
2. Water channelling may result in only partial success in isolating
water production. However the running of a bridge plug is a

relatively inexpensive solution and should be attempted before

any other remedial action is considered.

3. The P/Z estimates of 10.4 BCF should continue to be used for the
87-7 sand OGIP. Cumulative production from the 87-7 sand to date
is estimated to be 4.6 BCF compared with the volumetric OGIP (to
LKG) of 5.3 BCF. '

4, PLT "Quicklook" analyses from wells with water production rates
similar to Fly Lake #4 should be analysed using a diphasic
gas-water model to give a better match of downhole and surface

rates.
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5.1 Survey Method

Prior to running the survey, the well was flowed through the
separator and a stabilized flow was established. The well was
temporarily pinched back to allow the passage of the tool. The
original flow rate was then re-established and this flowrate was
maintained throughout the flowing survey. The gas rate at the
separator which operated at a pressure of 235 psig was measured
as 1.53 MMSCF/D. The wellhead flowing tubing pressure was 675
psig and the associated liquid rates were 46 bbl/d of condensate
and 53 bbl/d of water. (The liquid rates reported on the PLQL
Interpretation log were 44 bbl/d of condensate and 46 bbl/d of

water.)

For the flowing survey, six logging passes were first completed.
Static point data at the six depths of interest (above and below
perforations) were  then obtained. The results were checked and

four further logging passes were made to clarify the spinner data.

The well was shut in and the tool was positioned at 8840' KB to
monitor the pressure build-up. Thé pressure build-up was
observed for two and a half hours and fhen the logging passes
commenced. Six passes were completed before tool failure caused

the survey to be interrupted.

Following repair of the tool, the shut-in survey re-commenced 47
hours after the well had been shut-in. (The time of the survey
is given as 23 hours after shut-in on the Schlumberger Production
log and 47 hours after shut-in on the Schlumberger PLQL and
Build—up log.) Eleven passes were made (ten recorded-on log) and

the static point data were then obtained to complete this survey.
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5.2 i - 'M ' Sim

The currently accepted FWS composition for Fly Lake #4
(Patchawarra) was flashed to the downhole conditions experienced
during the survey using the 'MINSIM' flash programme to give
estimates of the downhole 1liquid/gas volume ratios. These
results are presented in Appendix 1. From these calculations,
the presence of condensate at the sandface was estimated to be

very small.

The flash simulations showed that the phase behaviour is very
sensitive to pressure and temperature changes near the range of
pressures and temperatures experienced downhole. For example, at
a temperature of 235°F and pressure of 1300 psia all of the }luid
was in the gas phase where as a temperature of 250°F and pressure
of 1350 psia the volume percentage of the liquid phase was

calculated at 43%.

+
8
characterization and as this characterization may not be entirely

The simulations are also sensitive to the Cc
satisfactory these results are only tentative.

The FWS composition was flashed to the separator conditions as a
consistency check. The GOR given by this calculation was 33,260
scf/bbl which matches the measured separator GOR of 34,780
scf/bbl reasonably well.

5.3 wi - L I

The 'Quick 1look' (PLQL) interpretation by Schlumberger of the
spinner data for the flowing survey is summarized in Table A2-1
in Appendix 2. The spinner plots and relevant log sections are

also presented in this Appendix.
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The spinner data were interpreted using a gas only monophasic
model. As the flow regime was diphasic and perhaps even
triphasic the assumption of monophasic flow is likely to give
absolute downhole rates which over estimate the gas flow. Under
diphasic flow the cross-sectional area available to gas flow is

reduced.

The downhole rates from the PLQL interpretation were converted to
surface conditions using 1/Bg factors calculated for each zone
from GASPAC correlations for the FWS composition and the measured
temperatures and pressures. This gave a cummulative flowrate of
2.41 MMscf/d (see Table A2-1, Appendix 2),. The flow rate
measured at the separator, however, was 1.53 MMscf/d which is
about 60% of the calculated value. The surface flow rates
presented in the summary were calculated by adjusting the

"interpreted results to match the measured separator gas rate.

The flowing survey results indicated most of the production came
from the 87-7 and 88-6 sands with a small contribution from the
90-5 sand. Production from the 87-7 and 88-6 sands was almost

equally divided between each sand.

The determinéd overall flow pattern is reasonably consistent with
data from other sources. DSTs over the 87-7 and 90-5 sands
flowed 9.5 MMscf/d arnd 0.14 MMscf/d respectively which supports

the low PLT flow rates Observed from the 90-5 sand.

Incremental production of approximately 1.6 MMscf/d was reported
when additional sands were perforated in Fly Lake #4 with about
75% of the production estimated from the 89-5 sahd and 25% from
the 88-6 sand. Also, production from the 87-7 sand was estimated
at approximately 60% of total production. However the 89-5 sand
is mapped with only 0.5 Bcf in this area and the sand might now
be significantly depleted following the high initial production
rate. The volumetric OGIP for the 88-6 sand is larger with 2.2

Bcf and now contributes 48% of the total gas production.
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5.4 Shut-In Surveys - PLOL Interpretations

The 'Quick look' (PLQL) interpretations of the spinner data for
the shut-in surveys are summarized in Table A3-1 (47 hours shut
in) and Table A3-2 (2.5 hours shut in) in Appendix 3. The
spinnei plots and relevant log sections are also presented in

this Appendix.

The purpose of the shut-in survey was to investigate crossflow.
Although the first run which commenced 2.5 hours after the well
had been shut in was prematurely terminated because of tool
failure, sufficient data were obtained to enable comparisons to
be made with the data from the second run which commenced 47

hours after well had been shut in.

~ As can be seen in Tables A3-1 and A3-2 of Appendix 3, the pattern
of flow changed as the shut-in time increased. (See Figure A3-3,
Appendix 3) After 2.5 hours shut-in cross flow was observed into
the upper and lower 87-7 sand. After 47 hours shut-in flow was
observed to come from the lower set of perforations in the 87-7
sand into the upper set. This suggests the two parts of the sand
are not in direct communication near the wellbore and the lower
part of the sand is at higher pressure. Also observed was a
significant reduction in flow from the 88-6 sand. The absolute
magnitude of crossflow is difficult to determine from the slight
inflections on the spinner trace and the equivalent surface rates
based on the 'Quicklook' interpretation are not consistent with

‘the behaviour under flowing conditions.

The change in flow pattern between surveys was associated with
the upward movement of a 1liquid-gas interface probably as a
result of liquids on the tubing walls continuing to settle down

to the bottom of the wellbore.
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As can be seen in Figure 2, 'an enhanced response in the GR log
was observed over most of the interval containing the 87-7, 88-6
and 89-5 sands (8850-9030' KB) and the interval approximately
opposite the perforations in the 90-5 sand (9104-9117' KB). The
magnitude and extent of the GR anomalies suggests significant

water movement.

Although water production from individual sands could not be
directly identified from the PLT data, the 88-6 sand is likely to
be the most significant source of water production because of the
GWC in the sand 10' below the perforated interval. The. magnitude
of tﬁe GR anomaly confirms significant water movement in this

sand.

A significant GR anomaly is also evident over the interval
9105-9115' KB which corresponds to the 90-5 sand. The sand has
low permeability in this well, however, and is unlikely to be a

significant producer of water.

The GR anomaly in the 89-5 sand (8985-9005' KB) while not quite

as great as the anomalies previously discussed, nevertheless is a
significant alteration in the GR response. It is considered less
likely that this sand is producing significant volumes of water
because of the spinner resﬁonse from the PLT and because this

sand thins in wells adjacent to Fly Lake #4.

It can also be seen in Figure 2 that the alteration in the
response of the GR is the least severe in the 87-7 sand and is
possibly a result of water cross flowing into the sand. The 87-7

sand is not yet thought to be producing significant volumes of

" water.

Water channelling behind casing isialso suspected becéuse the GR
anomalies are not confined to the perforated intervals. An
alteration in the GR response is observed over much of the
interval 8860-9030' KB. This interval includes the 87-7, 88-6
and 89-5 sands. Alternatively this GR response may be result of

a scale build up inside the e¢asing.
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A comparison of the response of the temperature log for the

surveys is given in the following table.

DEPTH SAND FLOWING SHUT-IN SHUT-IN

(2.5 HOURS) (47 HOURS)

('KB) (°F) (°F) (°F)

8850 233 238 241
‘ 87-7

8930 ' 232 239 244
86-6

8940 o 242 243 247
89-5

9112 254 257 261
- 90-5

9126 268 270 271

9150 274 275 275

Spinner and gradiomanometer data in the flowing survey confirm
gas influx at the 1level of high temperature changes. The
temperature drops due to gas expansion are higher where the mass

transfer is low (see Figure A2-1, Appendix 2).

As expected, the temperature increases at each depth with the
. longer shut-in period as the temperature approached the
stabilized reservoir temperature (see Figure A3-3, Appendix 3).
Also,'the.pattern of significant shifts in temperature response
at the 90-5 and 88-6 sands was still evident after the shut-in of
47 hours. A temperature equilibrium clearly had not been

achieved.
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In the flowing survey, the density varied between approximately
1.0 gm/cc (water) below the perforations to approximately 0.28
gm/cc above the perforations. As the gas density at the downhole
conditions above the perforations was estimated from a 'MINSIM'
simulation as .096 gm/cc the presence of either water or water
and condensate is inferred. The 1liquid hold-up implied by this
density reading is at least 20%. The most significant reduction
in density (from approximately .80 gm/cc to .45 gm/cc) occurred
-over the perforated interval which is a major gas producer, viz.

the 88-6 sand.

For the shut-in surveys it was suspected that the density
readings from the final survey might be lower than the actual
values as small amounts of gas were found in the gradiomanometer
tool. A comparison of the measured density values above and
below the perforations in each survey confirms this suspicion.
In both surveys thé density values bhelow the perforation should
indicate water and the density values above the perforations
should indicate gas. 1In the final shut-in survey, the density
below the perforations at 9128' KB is measured as 0.95 gm/cc
whereas in the first survey it is measured as 1.0 gm/cc. The
density value measured at 8850' KB is 0.11 gm/cc in the final
survey. The value from the 'MINSIM' simulation, however, was

0.186 gm/cc.
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6.0 REMEDIAL ACTION - 0001 88

The main points determined from this PLT and the production history of

Fly Lake #4 are:

1) well performance has and is continuing to suffer because of water
influx

2) the most likely source of water is the 88-6 sand

3) at the time of the PLT gas production from the 88-6 and lower

sands accounted for 50% of the total gas flow

4) under shut-in conditions fluids flow from the 88-6 and lower

sands into the 87-7 sand.

The simplest remedial action for Fly Lake #4 1is to install a
thru-tubing bridge plug. However any remedial action needs to balance
the loss of reserves resulting from that action against the potential

loss of reserves if no action is taken.

Fly Lake #4 accesses an indeéendent pool of gas with the main pay sands
in Fly Lake #4 being wet in Fly Lake #2 or wet/tight in Brolga #1. To
maximize recovery, producﬁion should continue from all sands in Fly
Lake #4 until gas production decreases to a rate where water can no
longer be continuously lifted. With Fly Lake #4 currently flowing at
0.7 MMscfd the minimum rate fias nearly been reached. Assuming there is
nd significant improvement in performance following the reduction in
line pressure in the Tirrawarra gathering system, now is the

appropriate time for the 88-6 sand to be plugged off.

The potential raw gas reserves lost by this action are estimated to be
0.7 BCF compared with 4.3 BCF at risk in the 87-7 sand if no workover

action is taken. This is summarised in the following table:



PAGE 14.

000183

SAND 87-1 88-6 89-5/90-5
GIP (BCF) 10.4 2.2 0.5
Recovery Factor (%)* 85 60 85
Init. recov. raw gas (BCF) 8.9 1.3 0.4
Est. cumulative prodn (BCF) _4.6 0.8 0,2
Remaining raw gas (BCF) 4.3 0.5 0.2

Note: 88-6 sand has a lower recovery because of strong aquifer support.'

It should be noted that the current structure map indicates that a well
can be drilled updip of Fly Lake 4. Such a well would improve the

ultimate gas recovery.

If water production can be successfully isolated with a bridge plug it
is estimated that gas production from the 87-7 can be restored to 2.5
MMscf/d based on performance data érior to the additional sands being
perforated. There may be some loss  in productivity as a result of

minor crossflow of water into the basal 87-7 sand.

The main risk with the workover is the possibility of communication
behind casing making the bridge plug ineffective. Considering the high
cost and risk to production of a cement squeeze job, the thru-tubing

bridge plug should be run before any alternative workover is considered.
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APPENDTIX 1

‘Minsim' Flash Simulation Results
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WP:6158N(18)
TABLE Al-1 0193
LA L VEY MAY/ E 1
MINSIM FLASH SIMULATION RESULTS
FLOWI RV
Temperature (°F) 235 250
Pressure (psia) 1300 1350
Liquid Gas Liguid Gas
Mole (%) 0 100 75.00 25.00
Molecular Weight 30.215 30.208 30.212 30.207
Density (gm/cc) .3854 .0963 .3855 .0968
Gas Specific Gravity 1.04 1.04
Volume (%) ' 100 43.0 57.0
Average Density  (gm/cc) .0963 .2209
-1 \'A
Temperature (°F) 240 255 275
Pressure (psia) 2450 2500 2550
Liguid Gas Ligui a Liguid Gas
Mole (%) _ 0 100 18.35 81.65 24.91 75.09
Molecular Weight 30.234 30.208 30.212 30.202 30.209 30.202
Density (gm/cc) _ .3856 .1857 .3855 .1819 . 3855 .1730
Gas Specific Gravity : 1.04 1.04 1.04
Volume (%) ) 0 100 9.6 90.4 13.0 87.0
Average Density (gm/cc) .186 .201

.201
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APPENDTIX 2

PLT Flowing Survey Results and PLQL Interpretation
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WP:6158N(20) '
TABLE A2-1 000196
LY L VEY RESUL Y/ 1 bod
‘WELL FLOWING
Sand Perforated Zone W es - f itiong **
Interval Interval ) Sand Cum(Zone)Flow
(' KB) ('KB) (%) dekeh (MMscf/d) (MMscfr/d)
‘ 8800-8855 ’ 2.41
87-17 8858-8874 29.0 : .70
8875-8880 1.71
87-7 8884-8892 _ 20.7 .50
8892-8925 . 1.21
88-6 8926-8934 47.9 1.16
. 8935-8990 . .06
89-5 8991-8999 . (2.4 0.06
9000-9105 R .
90-5 9105-9114 ( » *
© 9115-9200 0.00

ok

L2 2]

From 'Quicklook’ interpretation by Schlumberger (See Table 2).

Their interpretation of a small flow into the 89-5 sand not considered
likely because of evidence from gradio and temperature logs. The flow
measured in zone immediately above perforated interval in 89-5 sand
re-interpreted as flow from 89-5 and 90-5 sands.

Interpreted downhole flowrates converted to surface conditions with
relevant 1/Bg factor from fluid properties (GASPAC correlations). The
flowrate measured at separator was 1.53 MMscf/d at FTP of 675 psigq.

Relative to the total flow from sands of 2.41 MMscf/d
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P PRODUCTION LOGGING QUICKLOOK INTERPRETATION LISTING
LOG DATA
_21 z2 23 24 25 26 ]
L .
TOP OF ZONE DEPTH (F . D
8800.0 8875.0 8892.0 8935.0 9000.0 911S.0
BOTTOM OF 20ONE DEPTH ¢(F D A .
8855.0 ©8880.0 8925.0 8990.0 9105.0 9200.0
DIAMETER OF INTERPRETATION AREA  C(IN
6.276 6.276 6.276 6.276 6.276 6.276
DEVIATION (DEG ) ;
0.0 0.0 0.0 0.0 0.0 0.0
TEMPERATURE ¢(DEGF)> T
233.0 233.3 232.7 247.0 253.9 271.7
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1309. 1315, 1315, 1325. 1350. 1389.
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INTERPRETATION RESULTS AT DOWNHOLE CONDITIONS
F .
TOTAL FLOW VELOCITY CF/MND -
100.6 71.1 50.4 2.4. 3.4 .0 SEE REMARKS
TOTAL CUMULATIVE FLOWRATE ¢BB/D) : -
.5540.4 391%.6 2774.7 131.8 187.1 .0  SEE REMARKS
CUMULATIVE FLOWRATE GAS (KF3D)> | :
31.107 21.985 15.579_ .‘?40 1'.050 .000 SEE REMARKS
21 22 23 24 25 26
@
INTERPRETATION MODEL = GAS
SUPPLIED DATA :
@® DOWUNHOLE GAS DENSITY : .100 G/C3
NOUNHOLE UATER DENSITY : .990 G/C3
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APPENDTIZX 3

PLT Shut-In Survey (47 hours) Results and PLQL Interpretation
PLT Shut-In Survey (2.5 hours) Results and PLQL Interpretation
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WP:6158N(22)
000200
TABLE A3-1
PLT SURVEY RESUL MAY/ E *
WELL SHUT IN - 47 HOURS
Sand Perforated Zone Flow Rates
Interval Interval Downhole Rates Standard
('KB) - ('KB) Conditions
- (Mcfrsda) (Mcf/ad)
8800-8855 . i )
87-7 8858-8874 ~-1.62 %% -239.5
© 8875-8880
87-7 8884-8892 » +0.396 +59.1
: 8892-8925
88-6 " 8926-8934 _ ) +0.285 +41.4
8935-8990 -
89-5 8991-8999 +0,241 +35.5
9000-9105
90-5 9105-9114 +0.697 +103.5
9115-9200

Derived from ‘'quicklook' interpretation by Schlumberger of the second
run of the shut-in survey. The SITP was 1740 psig. 'Quicklook’

. indicated some flow above top sand which has been ignored.

'All of the flow was into the upper perforations of the 87-7 sand.

Converted to standard conditions using a 1/Bg = 147.8 based on average shut-in
"wellbore pressure and temperature of 2500 psia and 250°F,
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WP:6158N(23)

TABLE A3-2 | 000201

- AKE #4 P v T E %*
WELL SHUT IN - 2.5 HOURS

Perforated Zone Downhole Standard

Sand
, Rate Conditions
Interval Interval (Mcfsd) (Mcf/ad)
(' KB) ~ ('KB)
8800-8855 103.4
87-7 8858-8874 -0.719 ** -99.9
8875-8880
87-7 8884-8892 -0.481 ** -66.9
8892-8925 ‘
88-6 8926-8934 +1.146 +159.3
) 8935-8990
89-5 8991-8999 +0.005 +0.7
: : 9000-9105 .
90-5 9105-9114 +0.793 +110.0
9115-9200
* Derived from ’'Quicklook' interpretation by Schlumberger of the first
run of the shut-in survey. Run was terminated because of tool failure
after 6 logging passes Flow above top sand may be residual wellbore
storage.
#o i

Flow was into 87-7 sand (both sets of perforations) and wellbore.

_ Downhole rates converted to standard condition rates using a
1/Bg = 139 scf/rcf
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SHUT- 1N SURVEYS — MERGED UP PASSES
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| Fiaure A3-4

PRODUCTION LOGGING QUICKLOOK IMTERFRETHTION LISTING

WELL  S14uT N 0002095
o LOG DATA
21 z2 23 24 25 26
'TOP OF ZONE DEPTH  <(F
® 8800.0 8875.0 8892.0 8935.0 9000.0 9115.0
BOTTOM OF 20ONE DEPTH (F p
8855.0 8880.0 8925.0 8990.0 910S.0 9200.0
DIAMETER OF INTERFRETATION AREA CIN O
6.276 6.276 6.276 £.276 £.276 6.276
L gy gy gy
DEVIATION ¢DEG
0.0 0.0 0.0 0.0 0.0 0.0
TEMPERATURE CDEGF )
° 241.6 243.5 o444, 1 250.4 258.0 273,86
PRESSURE CRPSIAY
2437. 2445, 2459, 2451, 2515. 2542,
FLUID DENSITY ¢G/C3>
112 .563 LE7E . 867 .882 . 949
o
21 ze z23 24 25 26
DOWNHOLE FLUID PROPERTIES
@
GAS DENSITY ¢G/C3)
. 190 . 190 . 190 . 190 . 190 . 190
Zi 2 bl 24 s sE
® . S
INTERPRETATION RESULTS AT DOWNHOLE CONDITIONS
TOTAL FLOW VELOCITY CFAMND
® -1.0 S.2 4.0 3.0 2.3 .0 SEE REMARKS
TOTAL CUMULATIVE FLOWRATE CEEB~DD
-56.0 288.4 217.9 167.1  124.1 0 SEE REMARKS -
CUMULATIVE FLOWRATE GAS CKEF2D i
PY -.314  1.619 1.223 . 233 L8637 .000 SEE REMARKS
21 ze 23 24 zs 6
o INTERPRETATION MODEL = GRS
SUPPLIED DATA
DOWNHOLE GRS DEMIITY : . 130 53003
DOWNHOLE WATER LDEMEZITY : LR EP I




ROLLING BOTTOMHOLE PRESSURE SURVEY GAS CALCULATION SKEET

000206
weLL: Fly Lake # 4 : ' PE = 32000 kpa
ORIFICE SIZE: Q24 .000 mm c-g4s " T = 35 o¢
LINE SIZE: AT-180 g 3.826 ° Diff =  4-5 kpa
Cumulative Production to end of May'Ql =1b1-b m3 p 4 106- v
Number of hours online in. May'al = 303 days v
s L , _ . 3 6 J/

Production in May'dAl = 04364 m” x 10

. L 64364, Y 3 6

. « Averzge flow rate in May'Ql = /303 ) %24 =6-014 m” x 10/4

Number of ans online in June  before Shut In 1700 hrs 21/ & /ql
= 20-708 '

-+ Production up to 1700 hrs 21/ & /qj=20.708%x06:014 =O-2qt:m3 X 106

Total cumulative production = 0290 + b7T"6
= 1671890 m3 %X :|_o6
= 5959 OB S mmscE J
. . . _ ( 3 6
Flow rate just prior to Shut In = 0 -Ot m- x 10

O 39| mnscf/d

WP 2%46G(13)
LCE/jfs : &/12/E5

K496



.CO

EFF DEPTH

CASING

LINER

DA

ELEVATION
MAX TEMP

PE

TE

RF

TUBING

UNITS

Co.

17

18

20

21

21
22
22
23

TIME
17:
17:
17:
17:
17:
17:
17:
17:
146
17:
17:
18:
18:
18:
:48
19:
19:
19:
20:
: 30
20:
:02
21:
21:
:49
: 04
129
:05
23:
-0

00
05
08
13
19
25
32
38

52
59
06
18
34

11
29
57
21

45

17
33

59
08

910626

239 F

ENGLISH

P-T
1376.5
1413.2
1483.5
1565.7
1648.8
1711.7
1776.7
1832.5
1874.5
1904.4
1941.6
1977.7
2011.9
2048.9
2078.3
2112.8
2133.3
2159.4
2180.3
2200.2
2230.0
2256.1
2284.4
2306.6
2319.9
2322.8
2330.4
2336.3
2340.7
2340.5

SUB;SURFACE PRESSURE SURVEY

DP-DT

1376.5

1413.2
1483.5
1565.7
1648.8
1711.7
1776.7
1832.5
1874.5
1904 .4
1941.6
1977.7
2011.9
2048.9
2078.3
2112.8
2133.3
2159.4
2180.3
2200. 2
2230.0
2256.1
2284 .4
2306. 6

- 2319.9

2322.8
2330.4
2336.3
2340.7
2340.5

RUN 02 FIELD FLY LAKE
WELL STAT

CASING PRESS

TUBING PRESS

ELEMENT RANGE O - 3123
ZONE

PICK-UP

CAL SER NO. 29387

PURPOSE BUILD-UP

SURVEY DATA

RUN 02 FIELD FLY LAKE

DTIME TIME
.0 0:19 23
.1 1:25 23
.1 2:18 23
.2 3:32 23
.3 5:32 23
.4 8:31 24
.5 10:36 24
.6 13:31 24
.8 17:40 24
.9 22:51 24

1.0 4:20 24
1.1 10:05 24
1.3 15:05 25
1.6 21:47 25
1.8 6:26 25
2.2 15:55 25
2.5 1:22 25
2.9 12:03 25
3.4 1:53 25
3.5 7:25 25
3.7 12:52 14
4.0 13:33 13
4.3 13:59 13
4.5 14:11 13
4.8 14:11 13
5.1 14:14 14
5.5 14:25 13
6.1 14:32 13
7.0 14:32 13
7.1 14:48 13

WELL 04
TOOL HUNG
ON BOTTOM
OFF BOTTOM

- ZERO POINT
SHUT-IN
ON-PROD
MPP

: WELL 04
P-T DP-DT
44.4 2344 .4
53.8 2353.8
60.3 2360.3
74.0 2374.0
88.2 2388.2
11.5 2411.5
18.8 2418.8
27.6 2427.6

35.8 2435.8

59.3 2459.3
77.0 2477.0
91.8 2491.8
03.8 2503.8
17.8 2517.8

35.6 2535.6
49.5 2549.5
63.3 2563.3
73.6 2573.6
86.4 2586.4
91.5 2591.5
24.7 1424.17
99.3 1399.3
91.4 1391.4
74.9 1374.9
88.7 1388.7
00.6 1400.6
83.0 1383.0
75.8 1375.8
90.0 1380.0
86.17 1386.7

000207
8820"
1250 21/6
0725 26/6

1700 21/6



co. . - RUN 02 FIELD FLY LAKE
TIME P-T - DP-DT - DTIME TIME
14:556 1377.1 1377.1  -2.1 16:02
15:00 1392.1 1392.1 -2.0 16:05
15:02 1403.1 1403.1 -2.0 16:06
156:05 1389.4 1389.4 -1.9 16:09
15:056 1374.5 1374.5 -1.9 16:10
156:11 1382.0 1382.0° -1.8 16:11
15:20 1393.0 1393.0 -1.7 16:14
15:25 1399.2 1399.2 . -1.6 16:19
15:25 1392.9 -1392.9 -1.6 16:22
15:28 1382.6 1382.6 -1.5 16:27
15:30 1376.9 1376.9 -1.5 16:30
15:33 1376.9 1376.9 -1.4 16:31
15:36 1387.4 1387.4 -1.4 16:34
15:38 1397.3 1397.3 -1.4 16:39
15:39 1405.3 1405.3  -1.3 16:48
156:41 1390.7 1390.7 -1.3 16:53
15:45 1389.4 1389.4 -1.2 ©16:565
15:48 1393.3 1393.3 -1.2 16:58
15:54 1385.8 1385.8 .=1.1 17:00
15:59 1391.1 1391.1 -1.0 0:00

LUB IN DWT = 390 PSI / OUT = 1752 PSI

LUB IN AMERADA = 410 PSI / OUT = 1756 PSI

SURVEY DATA

P-T
1400.8
1395.7
1383.5
1378.6
1387.9
1396.0
1404.3
1389.1
1384.7
1391.6
1397.2
1403.3
1394.0
1384.0
1389.4

1397.4 .

1391.0
1382.3
1378. 4

)

WELL 04
DP-DT
1400.8
1395.7
11383.5
1378.6
1387.9
1396.0
1404.3
1389.1
1384.17
1391.6
1397.2
1403.3
1394.0
1384.0
1389.4
1397.4
1391.0
1382.3
1378.4
.0

PAGE 2

000208

DTIME

-1.
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FLY LAKE #4

FLOW & BUILD-UP JUNE 1991

ELEMENT #29387 (BOT) 8820 KB

PRESSURE (PST)

TIME (HRS)
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SUB—SURFACE PRESSURE SURVEY

co. - RUN 01 FIELD FLY LAKE WELL 04

EFF DEPTH . WELL STAT .~ TOOL HUNG 8814’ .
CASING - CASING PRESS S ON BOTTOM 1250 21/6
LINER - TUBING PRESS . OFF BOTTOM 0725 26/6
DATE 910626 : . ELEMENT RANGE 0 - 3108 ZERO POINT

ELEVATION - ZONE o ' SHUT-IN 1700 21/6
MAX TEMP 239 C PICK-UP ON~PROD .
PERF - CAL SER NO. 57414 . MPP

TUBING -

UNITS ENGLISH PURPOSE BUILD-UP

. SURVEY DATA

co. ' RUN 01 FIELD FLY LAKE WELL 04 .

TIME P-T DP-DT DTIME TIME P-T DP-DT DTIME
17:00 1377.7 1377.17 .0 22:21. 2328.8 2328.8 5.4
17:04 1412.7 1412.7 .1 22:54 2337.4 2337.4 5.9
17:06 1451.4 1451.4 .1 23:45 2342.9 2342.9 6.7
17:08 1496.4 1496.4 R | . 0:23 2349.3 2349.3 7.4
17:11 1545.1 1545.1 .2 1:21: 2355.8 2355.8 8.3
17:14 1605.0 1605.0 .2 2:57 2367.1 2367.1 10.0
17:20 1671.8 1671.8 .3 - 4:29 2379.2 2379.2 11.5
17:28 1744.7 1744.7 .5 : 5:56 2390.9 2390.9 12.9
17:34 1809.6 1809.6 .6 8:08 2408.9 2408.9 15.1
17:45 1876.7 1876.7 T 10:45 2419.8 2419.8 17.8
18:03 1964.8 1964.8 1.0 14:00 2428.5 2428.5 -21.0
18:11 1994.0 1994.0 1.2 18:01 2434.6 2434.6 25.0
18:25 2032.0 2032.0 1.4 21:51 2455.6 2455.6 28.8
18:41 2066.3 2066.3 1.7 - 3:36 2474.2 2474.2 34.6
19:00 2097.2. 2097.2 2.0 8:39 2486.5 2486.5 39.6
19:23 2125.7 2125.7 2.4 13:44 2499.5 2499.5 44 .7
19:51 2153.1 2153.1 2.8 20:23 . 2513.1 2513.1 51.4
20:12 21171.1 2171.1 3.2 3:12 2524.9 2524.9 58.2
20:25 2181.7 2181.7 3.4 11:17 2542.8 2542.8 66.3
20:39 2207.9 2207.9 3.6 19:44 2555.2 2555.2 74.17
20:53 2235.5 2235.5 3.9 3:49 2564.8 2564.8 - 82.8
21:10 2266.4 2266.4 4.2 12:55 2575.8 2575.8 91.9
21:32 2301.4 2301.4 4.5 21:20 2582.0 2582.0 100.3
21:51 2320.6 2320.6 4.9 6:34 2590.0 2590.0 109.6
22:00 2324.0 2324.0 5.0 10:29 2595.9 2595.9 113.5

LUB IN DWT = 390 PSI / OUT = 1752 PSI
LUB IN AMERADA = 405 PSI / OUT = 1752 PSI
NOTE; CLOCK RAN OUT.& FAST.
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FLY LAKE # 4 — . STATIC PRESSURE GRADIENT — 26/ 6 7 9l
ELEMENT # 2938717/ 2915 (ROT)
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"EXPERTEST PTY. LTD. BHP/BHT GAUGE RUN DATA
CUSTOMER : < a1 70s 4 71 PERFORATIONS:  Syey i/ Syrec’ J1/3 PAGE:  , OF
WELLNAME: =/ /2 gmr % 4 FORMATION PRI IR DATE:  2e e -/
TESTTYPE :  STAT/C GRIDUAT - OPR: i /a9y
¢ UPPER LOWER  |TEMPERATURE TIME | TUBING | ANNULUS
GAUGE DATA PGAvGE | GAUGE | o RUN DATA toURS) | (eSTRPa) | (POTKPR)
| ELEMENT SERIAL NO. - o= vegr| 29357 | 79 DATE A - -y
ELEMENT RANGE Yy, 3 oo 2674 ’ PRESSURE LUBRICATOR : o 3enl 205 s -
RECORDING SECTION SERIAL NO. : oo | saray RUN IN HOLE ' Jor i | Laode o
DATE OF CALIBRATION: D A€ | ysag | ysou-y ON DEPTH AT Biss WM iy i2073 ] O
CLOCK SERIAL NO. MISs3se | (11555 DATE R -&-G/
CLOCK RANGE 3 jrso 3 40 . PULL OUT OF HOLE 1/ 5 1207 3 .
LEAD SCREW TYPE /5”725 | /e 725 AT SURFACE 72 :2', 1207l o
_ DEPRESSURE LUBRICATOR 123 0 m057 o
ENGAGESTYLUS  DATE o ..oy  TINME | - 2er | 1e0:2ss MAXIMUM BHT AT eccree z FTM = 5 2.0 R’
DISENGAGE STYLUS DATE o .~ -y TME | i | ;or epec N.B. ALL DEPTHS ARE MEASURED FROM K.B.

DATE TIME

REMARKS

£18000

ET 108




EXPERTEST PTY. LTD. BHP/BHT GAUGE RUN DATA
— CUSTOMER | saou 705 4 T2 PERFORATIONS:  Syoy 7ax’ — Sryyae’ /743 PAGEE s OF
WELL NAME: 1o v g oapfvrs 4 FORMATION FRICHZ MARRA DATE: 2/-& -7/
TESTIYPE - 7. 4. SeRVIFY OPR: A My
UPPER LOWER  |TEMPERATURE TIME | TUBING | ANNULUS
GAUGE DATA POAUGE | | GAUGE GAUGE RUN DATA (HOURS) p@%?nig:)e i
ELEMENT SERIAL NO. Sk ji | 29357 7/ DATE D/~ 20
ELEMENT RANGE LS.t | Booo R4 75" PRESSURE LUBRICATOR OG5&| RecxF c
RECORDING SECTION SERIAL NO. (2G5 | sorey RUN IN HOLE - (230|278 5 [
DATE OF CALIBRATION: D EOE | yomeincrs | 15k -cry ON DEPTH AT BE2o FIM| 12 50|27 30 o
CLOCK SERIAL NO. F-15°298 | /2195 L5, | DATE R&-& -/
CLOCK RANGE 1202 | 120 142 PULL OUT OF HOLE ' o725 12073 -
LEAD SCREW TYPE /5" TS 19" T2.5 AT SURFACE C7H4T 2773 &)
DEPRESSURE LUBRICATOR ,/9 /5 i o500
ENGAGE STYLUS ~ DATE® 5/ - o, TIME| o G:rmg | oS ss MAXIMUM BHT AT s 5 5 FTM'= 5 39  °FI s
DISENGAGE STYLUS DATE 2= . ~.c, TIME | ;5 27 ey N.B. ALL DEPTHS ARE MEASURED FROM K.B.
.DATE TIME REMARKS
IN (OUT RUN

2/c/at| oo | sl (_clock ron b —PTop 405/1352 0!

Cheeee ST Bat Alo/1756 02

PIEa000

ET 108




"EXPERTEST PTY. LTD. SEQUENCE OF EVENTS
e N — | CUSTOMER : S I oS L TD PERFORATIONS: sy s 7ur e S /ye0’  sre3 | PAGE. OF 5
— : WELL NAME: ey y wapras 7 < FORMATION (A TChA WA RZ OATE: 2/-e-
= TESTTYPE - B P ScRVEY OPR: ! fi2y
DATE/TIME DESCRIPTION OF EVENTS
R-& -G/
OB 4o LRI OIA  LOCA Tl
O G ap St T ke A T2 (RUE AP SRl AL
OB 5 WL LTI o Ll ot OO TD LR
[RUIG AP WALLELIVYLE AU T
02 L Rl d) artred 1-757° BEIVED 17X
0230 126G PR L. AT 453 HiZ
‘ PO H
07 50 ALRIVE BRN A LB : _
RIG 4L 22X 30 P25 [PRIESSURL  [ELUEANATS _COLULER T2 (2D MR CLOCLHS
07:. 5% PRIESSULL /P LelZ '
A X~ DUELRIESSURL YR27
(R 30 FRIZSSURL:  UP Ll AV [R.[. [
L2 50 AT HANG PRPELPTH BRI /3.
VAN ele) SHAT Mok LA (ZCIAR [Bedidld - <AL
R -5 \
o7, 25 Lo o _
Q7 45 BLRRINE _BACH LA LB AN LI LLRUESS GRUE AL
O K ek 57 PRIZSSULURLE AP L3 , =
| (O T DIELRIFESSURLE _Lelf3  RVD  [RIECOVIER  CHARTS GOOL __CMIRTS o
RIEDRESS. 50 1ZAUATS BT CHARTS _ANMD  3HR CLOC/T [FQR S IATIC GRADIALT (.O
cd O A LPRIZSS UL el 2 Ll =
o DIzPRESScrL: _ Lidi3 » i

(O 4

FPRESSURS P £ VP (S L.

ET 100

O




SUIRVALZ Y T LULETLL

"EXPERTEST PTY. LTD. __SEQUENCE OF EVENTS
N CUSTOMER : s 79 . 7/ PERFORATIONS:  ssy 7.0 ' — Grp/ee ' /183 PAGEE o OF o
I— |m— e NAME: =y o= s | FORMATION ' gvimpr g1, 22002 DATE: o= .5 -5y
= TESTTYPE © 3. M. 2 Sesevusy | PR A Lax |
DATE/TIME DESCRIPTION OF EVENTS
A& & -ZL
A4 P o. A _
LA A ARLINME (BB LA LT P2 MU URUESSA Lt (5
[ 424 PRIESSUCLE P LS ‘
(236 DIEPRIESSURLE Lt AVD [RIECOVER  CHARCTS GOOD _CHARTS

RUIG LM (A (RIS

RETACY i (Li (3ACIT 1O [PROLLCTLON

21¢n0oo

ET 107

s Bt (s At £ e oat e 4t i Abad ot retoen aes ons are e a s a e e

P

oo oo i 55 SR8 = e s s 3 < £ 5 PP 1+0 o8 1 45 AR o STy prmeep S e 5 400t & VLB S NP B © EEAE S 0




'EXPERTEST PTY. LTD.

TEST RESULTS

ST — Gl 1F

RN CUSTOMER | s o275 4 770 PERFORATIONS: PAGE: OF =3
WELL NAME: /oy g a/005 67 ez FORMATION PPATEH AR DATE: /.. <7y
TESTTYPE © B /4. P SurveEy OPB Yy 7% bl
TIME WELLHEAD DATA FLOW RATES CUMULATIVE PRODUCTION
DATE FLOW OR TUBING ANNULUS | WELLHEAD CHOKE PRESSURE TEMP GAS OolL WATER GAS OlL WATER
SHUT IN | PRESSURE | PRESSURE |  TEMP SIZE : _ »
TIME MMSCFD BPD BPD MMSCF BBLS BBLS
TIME | (HOURS) | (PSt/KPa) | (PSt/KPa) (5FPC) (PSI/IKPa) {°FI°C) . m3103/D m3/D m3/D m3103 m3 m?
Rl
0% 2659 | o 25 | toolo | Prrissag: o4 s '
L2302 RIS o 30 i K LM WLt |2 xFeoc PS] fUESSALE LLIZAUZMTS.  CalZleid 732 [0 A CLOCIT
L2 50 2730 o 2% iy AT _ANG DECTH _FFA20' (13
W R 754 () 2% 4 »
/400 | LZ5Y Q A7 L
/30 28 7 4 @) 27 7
ey, 257G o T Lt
193¢ L& 78 < 2.7 ‘o
(EIx RT3 -2 AT ‘
(G130 A5 o 2% .
(Zew | o |ASSy | o R ¥ SHT Al LA
[ 72097 25 | 4SS0y o 2 et
/7230 | T Se6 7 o 2.1
(7245 <79 &7/ &) 2o
[ Lere / ZR05” o (7
(R4 [ 25 | 7750 2 [ -
[5iFo | (97 I HISo @ /7 ()]
ey pope g7z | o | e =
LR - 053 < (&5 =
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TEST RESULTS
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TIME . WELLHEAD DATA FLOW RATES CUMULATIVE PRODUCTION
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SHUT IN | PRESSURE | PRESSURE |  TEMP SIZE
TIME . MMSCFD BPD BPD MMSCF BBLS BBLS
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MOOMEA LABORATORY — WATER ONALYSIS REFORT

REGISTRATION NUMBER : WD 378

. SAMPLE NAME

FLY LAKE #4 10@OHRS

SAMFLE POINT SEP DUMP LINE

DATE SAMPLED 14.9.%1

DA&TE ANALYSED @ 3.11.91

CHEMICAL COMPOSITION ‘ mg/L - me/bL
CATIONS j

SODIUM LMal : 4850.0 216.96
POTASSIUM LK1 : . 93.09 : 2.38
MAGNESIUM Erigl : 40.0 3.29
CALCIUM LCal ' 122.0 6.09
ANIONS . , :

BICAREBONATE [HCOIT 1987.4 o 32.97
CHLORIDE [cil A 5866.0 193.48

SULFHATE £so4d : - 3.8 ' .86

PHYSICAL REARCTION

et etan e findee s

pH ) : 7-1 -
CONDUCTIVITY {(micro S/cm) ' 21508 P
TEMPERATURE (D) 25 . P
CONDUCTIVITY (micro S/cm & 25 C) 22000 s
RESISTIVITY (ohm.m & 23 ) . .47 : i
}
DERIVED DATA . mg/L P
ToOTAL DISSOLVED SOLIDS 1 : -
A. BASED ON CONDUCTIVITY 135700
. CALCULATED (HCOS=E03) ; 12951
TOTAL HARDNESS (as CaCO3) as9
CARBONATE HARDNESS (as C2CO03) 467
<: NOM—CAREUNATE HARDNESS (as CaCO3) B
S5 TOTAL -ALKALINITY (as Caco™) 4 1630
 TOTALS AND BALANCE o me/L
CATIONS ‘ 222.72
ANIONS . 226,31
DIFFERENCE : b 3.8%
SUM ; ARF . BT , ;
DIFF*1@0/SUM ; L .80
sOopDIuM / TOTAL CATION : P4.70

The raported conductivity and resistivity are based on the
sample as received . :

GNALYST 3 DS | f ‘ i : =

i
e e Ot
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MODMEA LABORATORY - WATER ANALYSIS REPORT

REGISTRATION NUMBER : WD 371

SAMPLE NAME

FLY LAKE #4 2208HRS

SAMFLE POTNT

SEP DUMP LINE

DATE SAMPLED : 14.9.91
DATE ANALYSED : 3.11.91

CHEMICAL COMPOSITION mgsL me/L
CATIONS ' ; :
SODIUM T ENal - © 4770.@ 287.48
POTASSIUM LK1 _ - - --B6.@ - C2.20
MAGNESIUM EMg1 , 48.@ - 3.29
CALCIUM Cal ' 8.0 4.89
ANIONS : :
RICARBONATE [HCOS3 . 201&.7 33.95
CHLORIDE ECL 3 . &69281.8 194.67
SULFHATE [S041 2.0 .84
PHYSICAL REACTION

pH - :

CONDUCTIVITY (micre S/cm) S 216Q@

TEMPERATURE (C) 25

CONDUCTIVITY (micro S/cm € 25 C) . 22600

RESISTIVITY (chm.m @ 25 €) .46

DERIVED DATA Y mg/L : -
TOTAL DISSOLVED SOLIDS : :

A. BASED OM CONDUCTIVITY 13700

B. CALCULATED (HCOI=CO3I) . 12889

TOTAL HARDNESS (as CaCO3) . 489

CARBOMATE HARDNESS {(as CaCOs) ; 4@

NON-CARBONATE HARDNESS (as CaCO3) @

TOTAL ALKALINITY (as CaCO3) 1654

TOTALS AND BALANCE . me/L

CATIONS 217.86

ANIONS 227.76 :
DIFFERENCE 9.90 o
SUM - 445.82 R
DIFF*108/SUHM 2.20

SODIUM / TOTAL CATION S 5. 20

The reported .eonductivity and resistivity are based on the 3
sample as received . ' ' T

ANALYST 1 DS
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REGISTRATION NUMBER : wp 372

SAMPLE NAME * FLY LAKE 24 IBQBHRS:

SAMFLE FOINT

SEP DuMp LINE
DATE saMPLED

" 13.9.91
DATE aNaLysep

S.11.9%

——— g

CHEMICAL COMPOSITION

me/L,

mg/L
CATIONS !
SODIUM Ehgl - 2900, & 213.14
POTASSIUM [K3 " 83.@ 2.17
MAGNESTUM lMg31 40.@ 3.29
CALCIUM [Cal 192.@ 5.9
ANIONS : f
BICARBUN%TE (HCG33 | A1998.4. I2.75
SHLORIDE ECLr 3 6871.8. 193.82
SULPHATE £S043 2.2 @4
"HYSICAL REACTION :

H 7 .

:DNDUCTIUITY (micro S/cm) 213g5

EMPERATURE (i3> 25 '

ONDUCTIVITY (Micro S/cm @ 23 ) 21990

ESISTIVITY (ohm.m & 25 o) 47

“RIVED DATA _ mg/L

ITAL DISSOLVED SoL1pg :

. BASED (N CONDUCTIVITY 13662

- CALCL ATED (HCO3=COo3) 12983

ITAL HARDNESS (as CaCo3) 419

REONATE HARDNESS (as CacOos) 219

IN—CARBDNATE HARDNESS {as Cacgs; B

ITAg ALKALINITY {as Cacos) 168329

TALS AND BaLANCE me/L

TIONS 223,49

IONS 225,561

:FERENCE 1 2.92

i 450.36

"F%100/SUM Y Y,

IUM / TOoTAaL CATION ?5.32

reported conductivity

and
Ple ag received .

1,resistivity‘ ara

-YST : Dsg

based on the

wiold
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REGISTRATION NUMBER : WD 372
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MOGMEA LABORATORY — WATER ANALYSIS REFORT 000226
REGISTRATION NUMBER : WD 373
SAMPLE NAME & FLY LAKE #4 ~2ODHES
SAMPLE POINT : .-SEF DUMP LINE :

D&TE SAMPLED 3 16.%.91

DATE ANALYSED 2 3.11.91

CHEMICAL COMPOSITION - mg/L © me/L
CATIONS - '

SODIUM ENal , 4770.0 2087.48
POTASSIUM CK3 z 87.@8 2,23
MABNESIUM EMgl 38.@ 3.13
CALCTUM LCal f 100.a - 4.99
ANIONS .

BICARBONATE L[HCOSI ’ ‘ 198%.9 . 32.61
CHLORIDE Lell : 6580.0 - 194.564
SULPHATE [S041 o . 2. ‘ .84
FHYSICAL REACTION :

ot L Teb

CONDUCTIVITY (micre S/emd . 213066

TEMPERATURE () .25
CONDUCTIVITY (micre S/cm & 25 ©) 21000

RESISTIVITY (chm.m & 25 ) .47 -
DERIVED DATA T mg/L
TOTAL DISSOLVED SOLIDS o
4. EASED N CONDUCTIVITY 13580
. CALCULATED (HCO3=CO3) 12875
TOTOHL HARDNESS (as CabOd? 436
CARBONATE HARDNESS (as Catod) : 486
NON—-CARBONATE HARDNESS (as CaCtis) e
TOTAL ALKALINITY (as CaCO3) 1632

Y TOTALS AND BALANCE i me/L

- CATLIONS ) 217.83
ANIONS 227.29
DIFFERENCE : Q.46
SUM ' 445.12
DIFF*10a/8UM : - 2.10
sSODIUM 7/ TOTAL CATION . 95.208

The reported conductivity and resistivity are based on the
sample as received .- : : :

ANALYST : DS
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MOOMEA LABORATORY. — WATER QNALYSISEREPDRT:

REGISTRATION NUMBER 'z WD 374

SAMPLE NAME

FLY LAKE #4 100QHRS

SAMPLE POINT SEP DUFP LINE

DATE SAMPLED : 17.9.9%
DATE ANALYSED : 3.11.91
CHEMICAL COMFOSITION : mg/k me/L
CATIONS ; : ’
SODIuUM LNzl T 48460.0 211.40
POTASS TUM TK3J 2.8 2.35
MAGNESIUM Mgl , 38.@ © O 3.13
CALCIUM {Cal . 4.9 . 4.6%
ANIONS . .
BICARBONATE [HCO31 - - 1968.6 - 32.13
CHLORIDE LC11 6924.8 194.75
SULFHATE £S041] ; 2.8 : .04
PHYSICAL REACTION o _
pH - Tal -
CONDUCTIVITY {(micro S/cm) 21569
TEMPERATURE (C) . 25
CONDUCTIVITY (micro S/cm @ 25 C) = 22000
RESISTIVITY {(chm.m @ 25 ) . W47
DERIVED DATA . . mg/L
TOTAL DISSOLVED SOLIDS o
&. BASED ON CONDUCTIVITY 137688
E. CALCULATED (MCO3=CO3) : © 12954

T TOTAL HARDNESS (as CaC03» : 391
CARBOMATE HARDMNESS (as CaCO3) j 391
NON-CARBONATE HRRDNESS (as aCO3) a
TOTAL ALKALINITY (as CaC03) o 1608
TOTALS AND BALARNCE , mesL
CATIONS ' ' 221.57
ANIONS ' 226.92
DIFFERENCE . A : 5.35
sSuUnM 448,49
DIFF*188/SUM o : 1.20
SODIUM / TOTAL CATION . 95.40

The reported conductivity and ‘resistivity are based on the
sample as received .

ANALYS3T : DS
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MOOMBA LABORATORY — WATER ANALYSIS ‘REPORT:

REGISTRATION NUMBER : WD 375

SAMPLE NAME

FLY LAKE #4 22800HRS

SAFPLE FOINT SEP DUFMP LINE

R VO

000230

DATE SAMPLED : 17.9.91
DATE ANALYSED : 3.11.91
CHEMICAL COMPDSITION mg /L
CATIONS
SODIUM LNal 4752.0
FOTASSIUM CK3 167.@
MAGNES UM ‘TMgl 38.0
CALCIUM ECal f4.0
ANIONS '
BICARBONATE [HCOS] 1974.0
CHLORIDE LC13 6858, 0
SULPHATE L5041 2.0
PHYSICAL REACTION :
pH . 7.3 ...
CONDUCTIVITY (micrgo S/cm) 21528
TEMPERATURE (C} o5
CONDUCTIVITY (micro S/cm @ 25 C) 22000
RESISTIVITY (chm.m € 25 C) BT
DERIVED DATA mgrL .
"TOTAL TISSOLVED SOLIDS _
A. BASED ON CONDUCTIVITY 13700
E. CALCULATED (HCO3=CO03) . 12880
TOTAL HARDNESS (as CaCOo3) 391
CARBONATE HARDNESS (as CatO3) 391
NON-CARBONATE HARDNESS (as CacOs) o
TOTAL ALKALINITY (as CaCO3) 1619
TOTALS AND BALANCE me/L
CATIONS 218.7@
ANIONS 225.85
DIFFERENCE 7.15
suM 444 55
DIFF#1@Q/SUM 1.68
234.5@

SODIUM /7 TOTAL CATION . . .

me/l.

206.61
C 4,27
 3.13

4,49

F2.33
195,46
« 84

The reported conductivity and résistivity are ‘based an the

sample as received .

ANALYST : DS
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MOOMES LABORATORY — WATER ANALYSIS \REPORT

REGISTRATION NUMEBER z WD 376

SAMPLE NAME ~: FLY LAKE #4 108OHRS

SAWMPLE POINT SEP DUMF LINE

DATE SAMPLEL i8.9.91

DATE ANALYSED

(1]

J.11.91

LAY

000232

CHEMICRL COMPOSITION

CATIONS
. SODIUM [Wal
POTASSIUM K]
HMABNESIUM CMg1
CALCIUM rCal
ANICNS

BICAREONATE [HEO3]
CHL ORIDE EC1 31
SULPHATE £s041

PHYSICAL REACTION

pH

CONDUCTIVITY (micre S/cm)
TEFMPERATURE (T)

CONDUCTIVITY (micra S/cm € 25 O

RESISTIVITY {ohm.m € 25 ©)

DERIVED DATA o

TOTAL DISSOILVED SOQLIDS

A. BASED ON CONDUCTIVITY

B, .CALCULATED (HCOI=CO3;
TOTARL HARDNESS (as CaCi3)
CARBONAGTE HARDNESS (as CaCOd)

NON—-CARBOMATE HARDNESS (as (CO3)

TOTAL ALKALINITY (as CaC03)

TOTALS aAND BALANCE
CATIONS

ANTIONS

DIFFERENCE

s

DIFF#1@@/SUM

SODIuM 7 TOTAL CATION

mgsL

4718.2
93.2
43.0
g88.8

2061.8

7832.9
2-@

7.6

. 21100 .
|25

21388-

T 47

mg/L.

‘134300
12979
384
384

i}
1691

me/L
214.93
232.19
17.26
447,12
3.90
93.38

:me/L

204.87
2.38
3.29
4.39

198.38
.04

The reported conductivity and resistivity are based on the

sample as received -

ANALYST : DS
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TYPE OF ANALYSIS: /7‘ 2

COPIES SENT:o Lot o L

WELL FILE! wevreeeensrinn t/ ...........

RESERVOIR ENG: coovsrsseerscssessssssssssenen
SomTeS. e DEVT. GEOLOGY:

MOOMEA LLABORATORY

c/— G.P.0. Box 543, Adelaide, S.A. 5@01
Telephone : (886) 512512 extn. 4245
Facsimile : (@8) 2247458

‘Telex : MOOMGAS AABRLY9Y

FIELD WATER CONDUCTIVITY / RESISTIVITY .TEST REFPORT

TEST METHOD : MWP 35-2

T T e T o e s e . s s (. P o et e ey . e i s i e, M. e St S S W P o S e s o, e i U . S, B, Yme r Sre. S m G n . . s Srlh Smim

"REGISTRATION NUMBER : WD338

SAMPLE - NAME : FLYLAKE #4

SAMPLE POINT

DUMPLINE TO SEPARATOR TO 4S9

DATE SAMPLED" 15-09-91

DATE ANALYSED : 16-09-91

CONDUCTIVITY (micro S/cm @ 25 ) 22000
RESISTIVITY (ochm.m @ 25 C) .46
All results reported to 5%

The reported conductivity and resistivity are based on the
sample as received . -

ANALYST : RAJ

This laboratory is registered by the National Association of
Testing Authorities , Australia. The tests reported herein have
been performed in accordance with its terms of registration.

This endorsed test document may not be reproduced except in full.

m SIGNATORY : ___= @'@_/g%__’\q/_‘____ pATE : [+ 4. G

000234
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“MOOMEA LABORATORY — WATER ANALY

i

REGISTRATION NUMBER : WD338

SAMPLE NAME : FLYLAKE #4

S1S5°REPORT

SAMPLE POINT : DUMPLINE TO SEPARATOR TO 459

DATE SAMPLED 3 15-09-91

DATE ANALYSED : 16-09-91

CHEMICAL COMPDOSITION

CATIONS

SODIUM [Nal
FPOTASSIUM K1
MAGNESIUM (Mgl
CALCIUM [Cal
ANIONS

BICARBONATE [HCO3]
CHLORIDE £Cl1
SULFHATE £S0417

PHYSICAL REACTION

pH ‘

CONDUCTIVITY (micro S/cm)
TEMPERATURE (C)

CONDUCTIVITY {(micro S/cm & 25 C)
RESISTIVITY (ohm.m € 25 C)

DERIVED DATA

TOTAL DISSOLVED SOL.IDS

A. BASED ON CONDUCTIVITY

B. CALCULATED (HCO3=CO03)

TOTAL HARDNESS (as CaC03)
CARBONATE HARDNESS (as CaC03)
NON-CARBONATE HARDNESS (as CaC03)
TOTAL ALKALINITY (as CaCO03)

TOTALS AND EALANCE
CATIONS
ANIONS

. DIFFERENCE

SUM
DIFF*100/5UM
SODIUM / TOTAL CATION

5110.0
1903.0
43.0
103.0

1989.9
6820.0
16.0

6.5
21900

- 23

22000
.46

mg/L

13900
13173
434
434
7
1632

me/L
233.58

=
225.32

B.26
458.90
1.80

95.20

- 222.27

2.63 7

3.594
5.14

I2.61
192.358

.33

The reported conductivity and
sample as received .

ANALYST : RAJ

resistivity

are

based

on the
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- WELL NAME! o fZoX 608 e
TYPE OF ANALYSIS: .4, i’iﬁﬂ

COPIES SENT-...LL.0.. l.1.9]

SANTOS WELL ALE: v
o o : RESERVOIR ENG: ool rors
SANTOS LEd- DEVT. GEOLOGY: ookl

MOOMEA LABRORATORY T

c/- G.P.0. Box 563, Adelaide, S.A. 5881 000237

Telephone (B86) S12512 extn.4245

Facsimile : (@8) 2247458
Telex : MOOMGAS AABBL9I?

FIELD WATER CONDUCTIVITY / RESISTIVITY TEST REPORT

TEST METHOD : MWP 35-2

REGISTRATION NUMBER : WD339

SAMPLE NAME : FLYLAKE #4
SAMPLE POINT : DUMPLINE TO SEPARATOR TO 459
DATE SAMFLED : 16.089.91

DATE ANALYSED : 16-09-91

CONDUCTIVITY {({micro S/cm @ 25 C) 22000
RESISTIVITY (ohm.m @ 25 ©) .46
All results reported to *5%

—— n —— — — — ———— — > - T — i —— — — ————— > iS = . o S L — T s S — S S S T AR S T G G S e S G P S S S G s e S

The reported conductivity and resistivity are based on the
sample as received .

ANALYST : RAJ

This 1laboratory is registered by the National Association of
Testing Authorities , Australia. The tests reported herein have
been performed in accordance with its terms of registration.

This endorsed test document may not be reproduced except in full.

N
m SIGNATORY




» MOOMBA LABORATORY - WATER ANALYSIS REPORT

o - | | 000233

REGISTRATION NUMBER : ND339L'

. SAMPLE NAME FLYLAKE #4

. SAMPLE POINT DUMPLINE TO SEFARATOR TOD 459

© DATE SAMPLED : 16.09.91
DATE ANALYSED : 16-09-91
CHEMICAL COMPOSITION o mg/L . me/L
CATIONS S
" SODIUM [Nal - . . 5260.0 - 228.80
POTASSIUM (K1 ' 104.0 2.66
MAGNESIUM (Mgl ' . 42.0 3.46
"~ CALCIUM [Cal _ " 100.09 4.99

ANIONS
BICAREBONATE [HCO31 1996.0 32.71
CHLORIDE [C11 6813.0 192.19
SULPHATE [s041 . : 11.0 .23
PHYSICAL REACTION
pH : ' 6.64
CONDUCTIVITY (micro S/cm) 21900
TEMPERATURE ~ (C) : 25
CONDUCTIVITY (micro S/cm @ 25 C) 22000
RESISTIVITY (ochm.m @ 25 C) .46
DERIVED DATA A mg/L
TOTAL DISSOLVED SOLIDS : .
A. BASED ON CONDUCTIVITY 13900
B. CALCULATED (HCO3=CO3)" a 13311
TOTAL HARDNESS (as CaCO03) 422
CAREONATE HARDNESS (as CaC03) 422
NON~CAREONATE HARDNESS (as CaC0O3) Q
TOTAL ALKALINITY (as CaCO3) 1637
TOTALS AND BALANCE me/L
CATIONS 239.91
ANIONS 225.13

*  DIFFERENCE 14.78.

T SuM 455,04
DIFF*10@/SUM: .20
SODIUM / TOTAL CATION 95.40

T T o o T T T e e e T e e e o e e s e o e o . e e e e e e e o S o it e s Vet i e S St s B B s S TP e Bt Sl i St e Sk S S Sk G Mo e

The reported conductivity .and resistivity are based on the
sample as received . '

ANALYST : RAJ
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MOOMBA LABDRATDRY - WATER ANALYSIS REPORT

‘REGISTRATIDN NUMBER =‘ND33éf5:

fsriFF DIAGRAM"'“:

LLKEM . ) f
DUPLINE TOSEPPRAT(RTNSS : 16.89.51
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EXPERTEST PTY. LTD. - SEQUENCE OF EVENTS ]
CUSTOMER : Ao Hox Palolovw. 44 | PerForaTioNs: 858 - 8892 (& - K& . PAGE: | OF 7
werl NaMe: X, Lo he o FORMATION :  Vaehowrorsee DATE: 13-11.93
TEST TYPE : LET |BWP opR: K. Consdee

DATE/TIME DESCRIPTION OF EVENTS
{2:11-93

1445 ONUAM fome (.QCA.t)«Ow\

1500 A@W%MM/MM&M

1510 MMMMIL%MMMIMMLLM%M'&M@M

%00 u/wwﬂ&ﬁs{.&uw MWMWM&@QA/W
13-11:93.

Q800 szx A uu,u&u\x u.».Ck

%00 QMWM RN AN \r\aLuu \RSm.w.

o943 &m PRIL @ B8O Wk k&. p

OB ) ouik of hola | e olbsbsiusmn [oll cloan. ,/U/

1o\ @ nuntors 1 me odorncaton.

LOO (SN t&m»ﬂlw-\ W@»\ [ LT
4193,

1430 Phapont WMWMMMN \7.0L:\.cﬁmkz;, A hn BMWP

1500 ransuny up Ludsasesfan

100 Lpasnbiany s |

\%oo Pransurg wb> Llsrroton | aon o hals .

1221 @ homs &u‘zﬂ\ 8820 (X k& .

1800. BM‘-\PAA\A Ry o | LET. -
15-11-93% -
0800 |Aates opurafinms sep. on lecalion M&M@W/Mmmﬂlw Bupslhdg-

1200 RQOL»&QW*L[MI‘&%m RQOEDA*/\OM%O&MMW ({B«R%‘o\

ET 102

\



EXPERTEST PTY. LTD. SEQUENCE OF EVENTS

e | CUSTOMER : A\ oY \},amm It . | PERFORATIONS: 8858 - 8892 \X KB . PAGE: 9. OF 2.

E— | wWELL NAME: X (L, o)l 1 FORMATON :  Rodehowsore. DATE: 19 .\\-97 .
TEST TYPE : BuPS OPR :
DATE/TIME DESCRIPTION OF EVENTS
19-1\-93
0800 Poil ok of. hola.
0822 . |@ mndere [W bubsarcoKon .
0922 PMMLMD (.UA\)-MJ:ALM
1022 B&M Lubore oo / (}«LDJE o\ ROy
1054 lﬁiikmwa E.L\NQH\A [ andh B%\PS/W W\WMQW w[%lu\cimck)
SC—»S. :
1058 f‘mngs-:\gz_ 'ﬁ"\g"‘& [ s SCS
W3 T9N oA
128 (S Lh.k,\.\l\ﬂ Ldmm:(n»
1133 P @M/MMM CMA&LM\LMM
1258 (@ honn Aokl 8838 \X ci, (mee) "
1328 Pl ooy o—L hals”.
13563 ' M)-«wuto.\ An.‘g,u.,w RO -
1358 || > (e sdon.
1413 %MNMMMM [ (rsoR o aoms . , _
1418 D rsmmpne &XMMIM 368 M&MM&M&W {ML&ML//WI‘TMMW—()M

wﬂ&m‘n&&&h Oo(.m.di@v\ t‘am&»&ilm»\ | !

CHOKE = 100

Fruf: 2539 kPoc

Qo: Y-173 £33l ~N—

Iveaop

Qe 0. %/KM /oL

¥
L
g
-I}‘.
£
z
5
Y

Qu- /. 069 m/rL

RPN S
TET 102
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EXPERTEST PTY. LTD. FIELD READINGS
CUSTOMER - hoton T, oloson o2l . | PERFORATIONS: 8858 - B892 . K. PAGEE |\ OF 2.
weLe Nave: G, Fobo, Y. FORMATION PMMMB\ DATE: 2.-\\-9%,
TESTTYPE : LET [BWP orrR: K,
WELLHEAD DATA SEPARATOR DATA LIQUID PRODUCTION
[ DATE FLOW OR TUBING. | ANNULUS | WELLHEAD | CHOKE BS&W ORIFICE STATIC DIFF GAS TOTAL OolL OIL API WATER
3 SHUT IN | PRESSURE | PRESSURE TEMP SIZE PLATE PRESS. PRESS. TEMP LiQuio GRAVITY
‘ ’ TIME (H.gthAFElS) (PSI/ (PSI ” JoC) %o (%)' SIZE (IN) (PSIG) (IN WC) (°F) (INV (IN/ @ 60°F (IN/
2 12-11-93
AT N P s F 9N}
| 1500 Antels STV o WO T\ locatlon [ ldd adit meabiva
1510 A lom ol | L nuvode wrolns [ camplikn bl of [nsposnlfon.
-6&) Con toush v \ ‘ Vv 0
1100 RAA\ AN M@LMM 'eb l&w oh Lu«-(‘b m‘{ Ly w.;u;ky\
_ MN\J;D-M/ BALAQ AN M C\MA > ‘
1 [3-11.93 o] 8! o
1 |osoo SN N UV R Y
0500 | o Preeht oy ot | o o WA oo [ %" LR
[ o9k Joa PBITD. @ 88%0 fh «8.
. |oaso Pudlold of hole | e olubwctiobon [l clonn.
j 1O\ 3719 o @ loxe, [ : LAR (».wm
x 1100 315 o 39 Mg\s HM»\ FWL&A [c,c- o, LET
4 |1200 1.0 | 370 0 39 100 0.500 | 3b4 | 48 39 4.009 4.0
4 |1400 | 3.0 | 353 | o 40 aad | 44 | 36 | 135 12,150
4 [ 1eco 35 | o a1 6 | 42 | 39 | 231350 2350
i |80 | %o | 30 | o 39 | 100 0.500 | 38% | 3k 3% | 33.000| o 33.000 |
S ldew9s) - _ o
1 | _oeoo | 719.0 2392 o %0 100 0.560 | 362 36 27 193.395| o 93.315 c'rG
0800 340 o 28 362 34 27 [103.315 103.3%5|
JOOO 3%\ o 3% 358 32 3 [115.000| 6.000 109.000 =

ET 103




| EXPERTEST PTY. LTD. FIELD READINGS

3 e | CUSTOMER © Ao Finn kol o2d. | PERFORATIONS: gass -8892 1% Kb, PAGEE 2 OF 2.
IR T
— mmwem— | WELL NAME: ‘S, Lo, . FORMATION : T3z hawvonna. DATE: 15 -11.93.

' TESTTYPE : | &Y /RUP OPR : K (gensdock
i TIME WELLHEAD DATA SEPARATOR DATA LIQUID PRODUCTION
DATE FLOWOR | TUBING. | ANNULUS | WELLHEAD | CHOKE BS&W ORIFICE STATIC DIFF GAS TOTAL oL OIL API WATER
1! SrTitJJEIN PRESSURE | PRESSURE TEMP SIZE PLATE PRESS. PRESS. TEMP LIQUID : GRAVITY
; TIME | (HOURS) | (PSIC," | (PSIF .~ .| « IC) % (%) SIZE (IN) (PSIG) (IN WC) (°F) (N (INF =" @ 60°F (INF
} 14-11-93
% - 1200 332 o 33 100 0.500 | 360 32 3\ \25.000| (.¥50 18.25%0
§ {400 3% o) 38 368 32 31 | 134.%00| 1.000 121.500
.| 100 36 | © 3% - 35 | 38 | 3% |144.350| 10.350 13%.000

1800 3l.o 354 (o} 3% 100 0.500 | 345 50 3% | 156.395] 11.3%5 145.000

- Bu- poin so [ exndl \ET.
15-11-93 ’
0600 | 392 o 20

0800 368 (o) 20 _

A Lnw ] [ Lanide 8urs,

\~ L4

B L RQ,(—({ to TeRé Q£&~lh 5)’1-\1—1,05 &( PQ)U F‘M‘:\"Is .

gkc00

ET 103




EXPERTEST PTY. LTD.

TEST RESULTS

- cUSTOMER : A Ton PeXiolowmn dhd . | PERFORATIONS: 8858 BEBIZ (X KB, PAGE: |\  OF %
weLl NAME: X [, Jake 4. FORMATION : TbXehorssanra. DATE: \3-\\-93,
TEST TYPE : L ET [BUP. oPR : K. Cornntock
TIME.... . WELLHEAD DATA SEPAATORL FLOW RATES CUMULATIVE PRODUCTION
DATE FLOW OR TUBING ANNULUS | WELLHEAD CHOKE PRESSURE TEMP GAS (o]1N .WATER GAS OlL WATER LeR.
SHUT IN | PRESSURE | PRESSURE TEMP SIZE
. TIME (HBxSS) . IKPa) | (£ /KPa) | ¢ I°C) /s IKPa) - I°C) m3103/D m3/D m3/D m3103 m3 m3 w3 l1o7m®
113-11-93 ’
1,00 5258(0 o 39 100 QMR ‘@‘\»& [ / e AQ WET
1200 ¥ 255\ o 29 2510 ' 39 4. 7229 ‘o 9.46b | 0.19L8, 0.2%94 2.0, .
100 2434 o 40 2392 | 3L | 42762 o | \..53]| 0.56i0. 1.3%5. | %G
1L00 2555 o) N\ 23806 39 4. 212 o 1.8%% | 0.5640 2,341 2.8,
{Boo .0 2551 o 39. 100 2447 3T | 4.6%%| o 11.052 | ©.8999. 3.253 2.%.
141192 .
0L0O | 190 | 2565 o) 30 100 | 249K | 2% | 41950 | © 11.906 | 299%4 9.206 | 2.8
0RO 255\ o 28 2496 29 4.0%68 0 11.832 | 3.23%\ 16.192 2.9
1000 2558 o) 35 2468 3\ 3.8829 | T.092 | b.66O | 3.660%8.| 0.99\ | 10.7%% 2.9
1200 2565 o 33 2482, 3\ 3.896% | 0.28%6 | 10.9u4Y | 39855 | 0.Lb5 | 11.L59 3.0
1400 2592 | © 38 253% 3% 3.8%9% | 0.300 | 10944 | 4.2088.| O.LO0 | 12.5%L 2.9
1600 21489 | o 39 o | 3% | 40| 440 | 1L24Y ] 46539 1060 | 13508 | 3.8
(800 | 31.0 | 244\ (o} %% 100 2319 3% 4.675% | 0. T | 9M46B | 5.0434 | 1422 | 14.29% 2.2
' ‘ B&bw M‘QA\.DJ:M [ WEX
15-11-93,
500 2505 o 30 100
0800 T'l"a%'-l- e 30
(253D Al e wdd ] oson [orips Sy, S
o8\% 3000k o) 3
0830 13199 o) oY
0845 4o [ o0 e

ET 104




EXPERTEST PTY. LTD.

TEST RESULTS

CUSTOMER : ApTon Pcfroloum $Xd. | PERFORATIONS:  8858- 88972 (% KB, PAGE: o  OF 17
WELL NAME: &Ly fotme 1. FORMATION Bode hasanra. DATE:  |%-\\-9% .
TESTTYPE : RuPS oPR: K. Comnstoch
WELLHEAD DATA FLOW RATES CUMULATIVE PRODUCTION
DATE ‘ELOW OR TUBING ANNULUS WELLHEAD CHOKE PRESSURE TEMP GAS OlL WATER GAS OlL WATER
. SHUT IN | PRESSURE | PRESSURE TEMP SIZE
TIME. : . MMSCFD BPD BPD MMSCF BBLS BBLS
TIME | (HOURS). | “uKPa) | " /KPa) | (F°C) (PSI/KPa) | (°FI°C) m3103/D m3/D m3/D m3109 m? m3
(5-11-93 | '
090 | o | 5095 o
Q95 5424 o
09%0 5%\ o
oaus ‘5948 (o)
1000 | 2.0 | GIH\ 0
1015 288 [ O
1030 k4l | ©
1045 - bbb o
1100 3.0 L35 o)
s 929 (o)
“1\30. FoB® o
[_t45 198 | ©
1200 | 4.0 | 329% o)
oo | 8.0 TT% o
o193 ’
0600 | 220 11,80 | © .
1000 | nes'{ o -
1400 W08 o -
1800 | 340 -|11H9F | © =
‘\‘q‘.u;qg R . ?1
-0L00 | H6.0 | \Bbb o




EXPERTEST PTY. LTD. TEST RESULTS
X CUSTOMER : Aoufon PJMLM J43 | perForaTiONs: 8858 - 8892 X k8. PAGE: 3 OF 3

, WELL NAME: Q,QM @L\QQ o FORMATION PM DATE: 't -\-93 .
; TESTTYPE : RUPS. oPR: K .Cmalock
TIME WELLHEAD DATA FLOW RATES CUMULATIVE PRODUCTION
! | DATE FLOW OR TUBING ANNULUS | WELLHEAD CHOKE PRESSURE TEMP GAS OIL WATER GAS OIL WATER
SHUT IN | PRESSURE | PRESSURE TEMP SIZE
TIME . MMSCFD BPD BPD MMSCF BBLS BBLS
TIME | (HOURS) | (PSVKPa) | (PSIKPa) CFrC)y | (PSIKPa) | (°FI°C) m310%/D m3D m3/D m310? m? m3
1'F-11:93 '

1000 1192\ o)

1400 11960 o

{200 | %B.0 [ 12000 o

8- 1\-93

0600 | %0.0 | 120blb o g
1000 12100 o
i |00 12145 | ©
5§ |L1800 | 820 [ et | o
T N9-1-93 '
_;F2 0L00 | 94.0 | 122\\. o}
4 | o800 | 9e.0 | 12248 | o© Pull ol of. Hede
J o822 12.2\8 (o] [GVSNY \LMW«&/LOA ALLQALAADAG RO .

0922. 12220 | o D mwh&wd@.

1022, 12218 o) B.qu wdoveadion [ bhank ol ot

1020 | 98.5 Asnog dAéLo\IJN<& BUPS.

2Eaoo

ET 104




EXPERTEST PTY. LTD.

GAS FLOW CALCULATIONS

-  — | CUSTOMER : ,&b.jw; \BMM i:{c\ . PERFORATIONS: 8g8%® - B892 hX K% . PAGE: \ OF
L] ¥
——— e | WELL NAME: % {,, &.}h vt FORMATION Pakohoonns. DATE: 13 -\\.9%.
AY
TEST TYPE : LET | 8WPS oPR: K. (amnnfock
ORIFICE METER TYPE: M Aot - STATIC PRESSURE RANGE 0 - 500 PSIG | GAS SPECIFIC GRAVITY (SG) = 1.0535 .
METER RUN SIZE 4.026 DIFFERENTIAL PRESS. RANGE: O - 200 INWC | FG YV (IISG) = 0.0,
SEPARATOR NO : ag STANDARD CONDITIONS : 1473 PSI @ 60°F C, (FU x FG) = 23.3%82.
DATE FLOW | CHOKE | STATIC DIFF GAS ORIF. GAS FLOW RATE
TIME SIZE PRESS | PRESS | FLOW PLATE V(P x Hw) "Cy = Fg x Frp x Fpy x Yo Cy C N - ST
. TEMP | SIZE : Q= V(PE x Hy) x C
P H
TIME | (HOURS) (PS'l:A) (IN WC) (°F) (IN) Fg Fre Fpy Yo ({C=CyxCp) | (MMSCFD) (m310%/D)
1%:11-93 _ _
100 100 0.500 B.wa,& i‘&wﬂvu MWJN { Codnrmamag | LR,
1200 | 1.0 339 | 48 | 99 134,891 50.225| 0.964% | 1.0910 | 1.000% | 52.89% |123k.895 ro.\fot% 4.%229
400 359 | 44 | 100 \25.68201 | 50.225 | 0.963b| 1.0844 | 1.0008 | 52.528 [1228.256 | 0.154% | 14-3702.
1600 3o\ | ¥2. | 102 123.1340 | 50.225| 0.96\9 | 1.083% | 1.000% HAM0\ 172.2%. 286 | 0.\508 (R IVE
1800 | 7.0 | 100 | 310 36 | .99 |o.500] 115.4123.] 50.225.| 0.9644 | 1.0883 1.000k 52.155 12%3.5b8 | 0.\423 | 4.0%04.
14-1\-93
oLoo | 19.0 [ 100 3% | 306 8l |0.500] 1b.4989 | 50.225| 0.9803 | 1.1040 | 1.000G 54.399 [ \2%%.0\0 | 0.\48\ | 4.\95\
0800 AT | 34 g\ 3.2k | 50225 | 0.9803 | 1.\080 | \.00006 54.39% VLE.9%0 | 01yu0 | H.0T6R
[ele') 3313 | 32.| g8 109.2520] 50.225 | 0.9341 | 1.09%0 | 1.000% 532.705 | 1255.767 | 0.\31\ | 3.2839
1200 315 | 32.| g8 109.5445!  50.225 | 0.9%4\ | 1.09%% | 1.0005 53,137 | 125L. 90| 0.\37k | 3.29L%.
1400 383 | 32.] 99 10.7068 | 50.225| 0.9644% | 1.0922. | 1.0005 52,94\ | 172237.923 [ 0.\310 | 3.87191.
[LOO 3710 | 3% 99 HE. 5148 | 50.225 | 0.9644 | 1.0%8>% 1.0006 52.75% | 12233.6\2| 0. 1ML | H.14\0
\@00 | 31.0 | 100 | 3b0 | 9O 99 0500 134140 | 50.225| 0.964% | 1.0853% 1.0009 52.625 [ 1230.529 3 0.16%50 | +.673%
. &\‘ ‘h,o,k-s w&.&« I -Q»\A\. LT
Qo |o-1¥R) [1-i73
J [
=)
o
:;
J

ET 106




'EXPERTEST PTY. LTD. LIQUID PRODUCTION
b X e | CUSTOMER : AA_;L,A \bj&,\,iw L& 4 | PERFORATIONS: 8858 8892 {X KB . PAGE: |\  OF
E— MENNN | WELL NAME: 3[,“ FORMATION Pk oussonns. DATE: 13 .11.9%
; TEST TYPE : LeT [ BUP ' OoPR: K.
; TANK  [#1 = 8l TANK | #1 = "2 .66T m | TANK M= 0.0980 .. OIL API GRAVITY = @ 60°F
; NUMBER | #2 = CAPACITY | #2 = bbls/m® | SCALE | #2 = bblsfin - m3/em
E DATE FLOW TANK TOTAL OIL/CONDENSATE PRODUCTION WATER PRODUCTION
| TIME USED | TANKDIP "B |erobUCTIon| MATE  |FRODUGTION| DIF  |PRODUCTION|  RATE | PRODUCTION
TIME (HOURS) (NUMBER) (IN/ (INF S -Jm?3) I/m3D) T Im3) (IN/ T /m3) Im3D) 'm3)
1311-93 | \ o |Lo o
woo | Dot , SEW ] ‘ [ cober hEX
1200 \ 4.000 o 4.000 0. 39 9. %blb .29,
{400 \ 13 .50 o 13.150 0.9\ 1. 530 1.3595
1600 l 23.950 o 23.%50 | 0.9806 11.832. 2.3\
1800 1.0 \ %3.000 Q 3%.000 | ©0.9\2 W.05%2 3.25%3%
! 14-11:93
. |_okoo 19.0 \ 93,375 o 93.3%5 | 5.953 | 11.90b | 9.200
| |_o800 [ 103.39% Q 103.3%5 | 0.9%6 | 11.8%2. | 10.192.
4] 1000 \ 15.000 | L.000 | 0.5%: | %092 0.59 | 109.000. | 0.55% l-bbd | 10.74%
i 1200 \ 125.000 | 6.150 0.0 | o0.888 0.bbd | N8.250 | ©.912 | 10.94% | 11.659
' 1400 \ 134.500. | %.000 0.025 0.3%00 0690 | 12%.500 0.9\2 10.94Y4 12.5%\
100 v | %50 #10.%50 0.3%0 4.440 1.060 | 13%.000 0.93% L2 13.508
1800 3.0 VU 156.2%F5 | _\.3%5 0.0b%. 0.4y 122, || 145.000 0.1%9 9. 468 (4.29%
s.,,:“/%z) aoporatgn [ emel JEX. _
Q| O 4% mg//l Qi - 067 /ns:/tL
| o
J
o
. oo

ET 105




'EXPERTEST PTY. LTD. BHP/BHT GAUGE RUN DATA

CUSTOMER : M—m \BQ;S:,\O_QMM f;&@\ PERFORATIONS: 858 - 8892 {X. KB PAGE: OF 2
WELL NAME: % L, falRe 4 FORMATION PM DATE:  |4.{\.93%
TEST TYPE B\-@J OPR :
UPPER LOWER  |TEMPERATURE TIME TUBING | ANNULUS
| GAUGE DATA onvee | Gavee | o RUN DATA wours) | kP | KPa)
. | ELEMENT SERIAL NO. 2932\ 297322 DATE : 14-11-93 ) o
.| ELEMENT RANGE es\6 [PS\e || 4ooo 2950 PRESSURE LUBRICATOR : 1500 2580 o
" | RECORDING SECTION SERIAL NO. b3\ 1296 % RUN IN HOLE o 1700 | 24b\ o
: | DATE OF CALIBRATION: 25.06:93% | 25-.06-93 ON DEPTH AT © 8830 | 1320\ 242 o
. i CLOCK SERIAL NO. F15295 F\563% DATE
| | cLock RanGE HRS j HRS 120 120 PULL OUT OF HOLE : 19-11-9% 0800 | 1221\ o
! | LEAD SCREW TYPE : \5 W% | AT SURFACE ‘ L 08272 | 1.2\ o
o , 'DEPRESSURE LUBRICATOR 1022 | \ .2\ o
. [ ENGAGE STYLUS  DATE  {4-11-93  TIME | 455 uss MAXIMUM BHT AT 8820 FTi*= 250 °F '
| .| DISENGAGE STYLUS DATE  19.\\-93 TIME | 1054 JO5Y N.B. ALL DEPTHS ARE MEASURED FROM K.B.

DATE K TIME REMARKS

l 15-1\-93 0800 MMM D, v A:t:..ow\ / LLJ\OLQA{\\,J\M\W&\/ a3 am MM‘.L’*%“—K BUPS,

6¥c000




CO. SANTO
EFF DEPTH
CASING
LINER
DATE
ELEVATION
MAX TEMP
PERF
TUBING
UNITS

CO. SANTO

0 0 © O 0 0 0 o o o (oo}
no
]

DO DO B = kb b b o b b et
NN~ OOOOMkNd~= OOO
W T O LW M OWkOTDO
OO TN OLI~3 IO

23:59

0Gc000

S

931115

250

ENGLISH

S

1942,
1988.
2048.
2088.
2113,
2138.
2164.
2194.
2221.
2255.
2281.
2311.
2337.
2356.
2371,
2391.
2419.
2456,
2476,
2480.
2484,
2483.
2482.

4
0
1
0
6
2

N RO UTO OO OGN,

SUB-SURFACE PRESSURE SURVEY

T1572.4

1636.3
1700.3
1762.0
1833.8
1890.2
1942.4
1988.0
2048.1
2088.0
2113.6
2138.2
2164.5
2194.8
2221.2
2255.1
2281.5
2311.1
2337.1
2356.8
2377.6
2391.1
2419.8
2456.5
2476.0
2480.4
2484.8
2483.5
2482.8

RUN 01 FIELD FLY LAKE
WELL STAT

CASING PRESS

TUBING PRESS

ELEMENT RANGE 0 - 3989

ZONE

PICK-UP
CAL SER NO.

PURPOSE

- SURVEY DATA

RUN 01 FIELD FLY LAKE
DTIME
208

0O T O W& WD

W

BN QWO OO®OHEMNWWOWWL - O

A

WELL 4
TOOL HUNG 8830
ON BOTTOM 1721
OFF BOTTOM 0800

ZERO POINT
SHUT-IN 0800
ON-PROD
29323 MPP
LET/BHP
WELL 4
TIME P-T DP-DT
16:08 2496.8 2496.8
19:14 2507.2 2507.2
22:54 2518.7 2518.7
4:07 2533.2 2533.2
"9:14 2544.4 2544.4
15:15 2559.9  2559.9
20:44 2571.7 2571.7
2:49 2582.9 2582.9
9:59 2594.1 2594.1
16:43 2603.8 2603.8
23:53 2613.8 2613.8
5:45 2618.9 2618,
BN e 2 (R 6 20%
2:38 1720.3
1:25 1507.8 1507.8
0:50 1620.9 1620.9
0:32 1508.8 1508.8
0:09 1650.5 1650.5
0:29 1523.8 1523.8
1:06 1669.9 1669.9
1:27 1527.0 1527.0
2:06 1664.5 1664.5
2:25 1518.9 1518.9
3:02 1659.1 1659.1
3:20 1519.8 1519.8
3:59 1657.7 1657.17
4:24 1524.3 1524.3
4:58 1659.7 1659.7
5:21 1522.7 1522.17
5:58

1650.7 1650.7

'KB B~
14/11 ¢

~19/11

15/11

DTIME
32.1
356.2
38.9
44.1
49.2
55.2
60.7
66.8
74.0
7

80.

-5,
-4.
-4,
-3.
-3.
-2.
-2.

9
6
9
6
0
7
0
6
0
6
0




PAGE 2

SURVEY DATA

"CO. SANTOS RUN 01 FIELD FLY LAKE WELL 4

TIME P-T DP-DT DTIME ~TIME P-T DP-DT DTIME

6:17 1519.3 1519.3 -1.7 . T7:12 1519.3 1519.3 -.8

6:53 1650.3 1650.3 -1.1 0:00 .0 .0 .0
LUBRICATOR: D.W.T.; IN:374 psi / OUT: 1772 psi

AMERADA ; IN:366 psi / OUT: 1767 psi

ELEMENT #29321 WAS ALSO RUN,

NOTE: Flow prior to shut-in was not steady but tended to be
cyclic in nature. :

'_ CUMULATIVE  ToTAL AgFwes s/t = ) 747 Eéms

WELL S/t @ o%eo ks oM /5/11/73 .

. WEL v LiNE FoR /4.333° MA7S iw pousAEER
BtFor e s/t .

. 3/

OCTOBER  HEAD 545 MLy - 5.9 83,0 = 0.0057 & el
TESATE
OCTOBER  CUMULATIVE TOTAL « 1796 E6m

NOVEHBER  CUMULATIVE TOTAL REFORE §/Z
f |
= 179-6 + (19-333 x 0.0057)

= 179-7 24,3

MOTE+  ASSUMES OCTOBEK AN  ANOVEMBER — RATES WELE SouiAlLE ) F.

162000
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FLY LAKE #4 LET/BHP NOVEMBER 4993
ELEMENT #29323 B 8830 'KB
' 2600.0 .
2400.0 _
A
§)]
2200.0 | /[l
W
T
: 3
~2000.0 J ()
. 0
wl
[T
| o
1800.0
»';'so‘o.‘.’“o_.
o TIME (HRS)
1400.0 — I  EE——— — r I I 1
~15.0 .0 15.0 30.0 45.0 60.0 75.0 90.0 105.0
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BHP/BHT GAUGE RUN DATA

EXPERTEST PTY. LTD.

< e | CUSTOMER : &o..,i@ FMM ;ﬂA PERFORATIONS: 8858-8892 M «&. PAGE: 2 OF 2.
— | \E| [ NAME: <% Q. Qfa}a.,_ . FORMATION PM DATE: 19-1-93
TEST TYPE : LET [BUPS oPR: K. (O akack
UPPER LOWER  |TEMPERATURE TIME TUBING | ANNULUS
GAUGE DATA p%E,L\SLJSgg g PFé;EAsuscl;Jg . GAUGE RUN DATA {HOURS) Pﬁgsliggs P.Rgslig;E
ELEMENT SERIAL NO. 2932\ 29373 . DATE \9-1\-93 |
ELEMENT RANGE PS\G . 4000 3950 PRESSURE LUBRICATOR W13 12190 o
RECORDING SECTION SERIAL NO. 14631\ 12963 - RUN IN HOLE 133 \2\90 o
-DATE OF CALIBRATION: 25.06:9% | 25:0693 ON DEPTH AT 23%1H. FI7 . | 13V 12190 o)
CLOCK SERIAL NO. FA 1204% | AWLORO DATE 191\ - 9%
CLOCK RANGE WRS. ' 3 3 PULL OUT OF HOLE 1228 | 12190 o
LEAD SCREW TYPE | TS A% 15 AT SURFACE 13253 | {2190 o
DEPRESSURE LUBRICATOR 13 | (290 o
- ENGAGE STYLUS DATE 9.1\ -93%  TIME 1058 1058 MAXIMUM BHT AT QQ@71%H FIIM = %0  °F
DISENGAGE STYLUS DATE 191\ 83 TIME 141\8 48 N.B. ALL DEPTHS ARE MEASURED FROM K.B.

DATE - | .. TIME

REMARKS

£8d000




000254

¢
,rEXPERTEST PTY. LTD. ‘ STATIC PRESSURE GRADIENT SURVEY
*__.__. — —— i —_— —— - ‘__. ——— - — gy
l E— ' Location:  FLY LAKE 4 " Tested: 19th November {993.
| | == ] | —_— . e I
; ) | Formation; PATCHAWARRA Client: SANTOS LTD.
PRESSURE ELEMENT DATA NELL DATA
Position | Serial No ' Range | Calibrated | "DNT In 1768 PSIE |
Top | 20324 | 4000 | 25/ 6/93 | DNT Out 1768 PSIG |
Bottom | 29323 | 3950 | 25/ 6/93 | | Max BHT 250 |
PRESSURE PSIG
1700 4800 4800 2000 2100 2200 2300 2400 2500 2600 2700
oir————-*—-l—- - D e T T o S S R N APV Sy (U S O UUqPISY B el e e
1000 - * s
2000 - * r
m
X 3000 »
-
w4000 *»
- 5000 » !
[,
o 6000 *
i w *
a 70004 *
»
8000 { »
X Top Element *
90001 + Bottom Element %
TOP ELEMENT BOTTOM ELEMENT
[Depth |[ Deflection [ Pressure | 6radient |[Deflection | Pressure | 6radient
FT KB Inches pPS1s PSI/FT Inches PSIG PSI/FT
LUB. 0.8810 1767.4 - 0.89145 1770.6 -
1000 0.9360 1878.5 | 0.444 0.9470 1881.5 | 0.144
2000 0.9885 1984.5 | 0.106 1.0000 1987.4 | 0.406
3000 1.0395 2087.5 | 0.403 1.0520 2091.4 | 0.404
4000 1.0890 2187.6 | 0.400 1.14020 2191.3 | 0.400
5000 1.1370 2284.6 | 0.097 1.1510 2289.3 | 0.098
6000 1.1840 2379.6 | 0.095 1.1975 2382.2 | 0.093
6500 1.2070 2426.4 | 0.093 1.2205 2428.2 | 0.092
7000 1.2305 2473.7 | 0.095 1.2435 2474.2 | 0.092
7500 1.2510 2515.4 | 0.083 1.2660 2519.2 | 0.090
8000 1.2735 2560.6 | 0.084 1.2890 2565.2 | 0.082
8500 1.2950 2604.4 | 0.087 1.3115 2640.4 | 0.080
8830 1.3095 2633.5 | 0.089 1.3270 2641.4 | 0.094
8875 1.3140 2636.5 | 0.067 1.3300 2647.4 | 0.433
LUB. 0.8870 1779.5 - 0.8935 1774.6 -
; GENERAL REMARKS
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