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CHAPTER (6)

SUMMARY AND CONCLUSIONS

The present study aims to characterize the reservoir anisotropy of the Bahariya
Formation and Abu Roash Members by investigating their geological and the
petrophysical characteristics. For this aim, two fields have been studied. The
first field is BED-1 field in Badr El Din concession in north Western Desert,
which is approximately bounded by long. 26° 29'-28° 35" E and by Lat. 29°
35°-30° 10" N, this field has been represented by BEDI1-11 well which
represents only the lower part of the Bahariya Formation (Lower Cenomanian-
Upper Cretaceous). The second field is GPTSW field in Abu Sennan area,
north Western Desert which is approximately bounded by Long. 28° 00°-29°
00" E and by Lat. 29° 25°-29° 48" N, this field has been represented by the
following wells: TSW-7, TSW-13 and TSW-15 which represent the upper part
of the Bahariya Formation (Lower Cenomanian-Upper Cretaceous), TSW-8
well which represents Abu Roash 'F° Member (Upper Cenomanian) and TSW-
21 well which represents mainly Abu Roash "G* Member (Upper Cenomanian)
and to less extent the Upper part of the Bahariya Formation. Fourty seven (47)
and sixty three (63) core samples have been collected from BED-1 and
GPTSW fields respectively. For BED-1 field all the samples (47) represent the
lower part of the Bahariya Formation. For GPTSW field (38) samples represent
the upper part of the Bahariya Formation, (11) samples represent Abu Roash
'F* Member and (14) samples represent Abu Roash ‘G’ Member. All the
samples have been subjected to different laboratory techniques. These
techniques comprise petrographical technique to show the characteristics and
diagenetic alterations of the studied clastic and carbonate rocks, petrophysical

techniques which include porosity, permeability and capillary pressure
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measurements to investigate the petrophysical properties of the studied samples
and finally Scanning Electron Microscope technique (SEM) which has been
used for some samples to show the pore geometry which affects the
petrophysical parameters. The petrographic study revealed that quartz grains
represent the dominant framework grains in the Bahariya Formation (Upper
and Lower Members) and Abu Roash 'G' Member samples with occurrences
of glauconite rock fragments and minor occurrences of allochems as:
foraminifera and molluscan shells in Abu Roash "G’ two sandstone facies have
been recognized:

A-Quartz arenite which divided into five types: calcareous quartz arenite,
glauconitic quartz arenite, laminated sublithic quartz arenite, subfeldspathic
quartz arenite and glauconitic subfeldspathic quartz arenite.

B-Quartz wacke which divided into three types: massive quartz wacke,
laminated quartz wacke and glauconitic quartz wacke.

These sediments have been suffered from diagenetic processes as: cementation,
quartz overgrowth, clay authigenesis, dissolution and fracturing, the
depositional environment is shallow marine (upper and lower shore). On the
other hand the petrographic analysis of samples Abu Roash 'F° Member
exhibited one carbonate facies (foramineferal mollusan packstone) with
common occurrences of allochems as: foraminifera and molluscan shells, these
sediments have been suffered from different diagenetic processes as dissolution
and recrystallization, depositional environment is deep marine (offshore) with
slow sedimentation. SEM téchnique has been used for some samples to show
the pore geometry which éffects the petrophysical properties. This technique
displayed a number of the diagenetic processes that have affected the reservoir
quality as carbonate cen{entation, quartz overgrowth, clay authigenesis,
framework grain dissolution, recrystallization of calcite inside the foram and

fracturing. Concerning the petrophysical studies, (47) and (63) core samples
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have been drilled into cylinders of 2.54 cm in diameter and about 3 cm long for
the petrophysical measurements. These cylinders have been cleaned then dried
at temperature of 85 °C. Porosity data have been determined by use of both
matrix-cup helium porosimeter for grain volume estimation and DEB-200
mnstrument which follow Archimedes law for bulk volume determination. Also
bulk density has been determined as biproduct of porosity measurements.
Permeability measurements have been done by using steady state air
permeameter. Porosity-permeability relations have been displayed for each
well separately and then the same relation has been displayed for each
formation and member. Some relations have higher correlation coefficients,
others have no relations as the relation between porosity and permeability in
TSW-8 well (Abu Roash Member) and this may be due to the very close values
of porosity and permeability of the samples. Also it was found that the studied
samples of the lower part of the Bahariya Formation in BED1-11 well are
differentiated into three groups (A, B and C). Group (A) has an average
porosity 7.3% and average permeability 0.02 md (poor reservoir), group (B)
has an average porosity 11.9% and average permeability 1.04 md (fair
reservoir) and group (C) has an average porosity 15.4% and average
permeability 28.8 md (good-moderate reservoir). The petrographical
investigation of the different groups show that all the samples are highly
cemented sandstones but there are two factors responsible for the anisotropy
between the samples that reflected on the values of porosity and permeability
of the different groups. The first factor is the diagenesis (cementation) which is
high amount in group (A) which has the lowest values of porosity and
permeability then become medium in group (B) which has moderate values of
porosity and permeability and reach to lowest quantity in group (C) that has the
highest values of porosity and permeability. The second factor is the clay

content (lamination) where we found the samples of group (A) are laminated
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samples. On the other hand the samples of group (B) vary between laminated
and non-laminated, but samples of group (C) are non-laminated samples.
Kaolinite, chlorite and illite are the clay types that have been recognized in
this section. On the other hand, the studied samples of the upper part of the
Bahariya Formation obtained from TSW-wells are classified into two groups
(A and C). Group (A) has an average porosity 13.6% and average permeability
0.18 md (fair-poor reservoir) where group (C) has an average porosity 21.9%
and average permeability 123.9 md (very good-good reservoir). The
petrographical description of the studied samples in the two groups exhibit that,
samples of group (A) are highly argillaceous, laminated sandstone but samples
of group (C) are slightly argillaceous or clean sandstones. The presence of
detrital clays in different ratios and lamination are the main factors
responsible for the anisotropy between the samples that reflected on the
values of the porosity and permeability of the two groups. Also samples of
Abu Roash 'G* Member in TSW-21 well are classified into two groups (A and
C). Group (A) has an average porosity 13.5% and average permeability 0.37
md (fair-poor reservoir), on the other hand group (C) has an average porosity
25.7% and average permeability 13.4 md (very good-moderate reservoir). The
petrographical investigation of the studied samples in the two groups displayed
that, the samples of group (A) are highly argillaceous, laminated sandstone, but
samples of group (C) are less argillaceous sandstones. Also the difference in
the clay content is the main factor responsible for the anisotropy between the
samples as the previous case. Where samples of Abu Roash 'F' Member in
TSW-8 well display one group in porosity-permeability relation has an average
porosity 16.9% and average permeability 0.013 md (good-poor reservoir). The
petrographical investigation of the studied samples showed all the samples
have the same lithology (marl) that affects the permeability values. Also the

porosity-bulk density relations have been displayed for each well separately
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and then the same relation has been displayed for each formation and member.
(47) and (63) samples were selected from BEDI-11 well and TSW-wells
respectively for the capillary pressure measurements by mercury injection to
determine the pore size distribution and many derived parameters which affect
the reservoir quality. Tracing the different groups that originated from the
porosity-permeability relations has been done through the results of the
capillary pressure which confirmed that, group (A) in the different studied units
always has the lowest, narrow range of the pore size distribution and this
reflected in higher values of displacement pressure and unsaturated pore
volume (Swi,) and also lower values of several parameters derived from the
pore size distribution as mean hydraulic radius (MHR), median (R50) and
(R35). In contrast, group (C) always has the highest, wide range of the pore
size distribution and this reflected in lower values of displacement pressure and
unsaturated pore volume (Swi,) and also higher values of mean hydraulic
radius (MHR), median (R50) and (R35). Group (B) has moderate properties
between (A) and (C). In the present study, a new concept has been introduced
which is the effective porosity or (refined porosity) and defined as that part of
rock pore spaces above certain pore throat cutoff. It was found out that all
porosity-permeability relations have been improved when applying the refined
porosity instead of the unrefined one. Finally many correlation charts have
been constructed among the petrophysical parameters (porosity, permeability,
displacement pressure, water saturation, pore size distribution, MHR, R50, R35
and PVC), they are very useful for the reservoir evaluation in the studied areas

where we can predict one of previous parameters by knowing the others.
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CONCLUSIONS

1-The presence of the clays, lamination and cementation in different ratios,
leads to the facies change (anisotropy) that affect the petrophysical properties
of the rocks.

2-The reservoir properties mainly concentrated within group (C) which
comprises the clean sandstone samples where group (A) represents a tight
group that includes the highly argillaceous laminated samples, on the other
hand group (B) has moderate properties.

3-Group (C) of the upper part of the Bahariya Formation obtained from
TSW-wells has the highest reservoir potentialities (good reservoir) than the
equivalent ones of the lower part of the Bahariya Formation in BED1-11 well
and Abu Roash "G’ due to its high porosity and permeability values.

4-The majority of the studied samples of Abu Roash "G’ Member tend to be a
non-reservoir rock due to their weak flow properties.

5- Abu Roash 'F' Members considered as a cap rock for the tight flow
properties found in it because the type of sediments is mainly marl.

6-The improving of the porosity-permeability relation is an adding value to
the refined porosity concept which could be used to enhance that relation and
to be used in reservoir production calculations and oil reserve estimation.
7-Separation of the reservoir into different layers based on the petrographical
and petrophysical parameters makes the reservoir evaluation more accurate
because each rock type has a certain treatment in oil recovery that differs
from another one, so we can avoid many problems that originate if we think

that all the layers of the reservoir of the same type.
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Appendices of Chapter (3)

Microfacies and Diagenesis

Table (3.1): Plug description and thin section of sample (6), BED1-11 well.

Serial

Description

D, %

K, md

1

Depth: 3514.7m

Plug: Sst, whitish grey, very fine, hard, well
sorted, highly cemented, pyritic, styolite.
Slide: Subfeldspathic arenite: Very fine
grained, moderately sorted sandstone with
abundant pore filling kaolinite. Feldspars
and quartz grains display corroded grain
margins. Note a meta clast with quartz
grains displaying deformed sutured contact.

9.8

0.29

Table (3.2): Plug description and thin section of sample (12), BED1-11 well.

Serial

Description

D, %

K, md

2

Depth: 3517.1 m

Plug: Sst, whitish grey, very fine, well
sorted, hard, slightly pyritic, ferruginous,
massive.

Slide: Subfeldspathic arenite: Very fine
grained, moderately sorted sandstone with
partially leached patchy ferroan dolomite
and pore filling and pore lining kaolinite.
Note the over sized nature of pores resulted
from the dissolution of unstable grains and
cement.

14.9

1.82
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Microfacies and Diagenesis

Table (3.3): Plug description and thin section of sample (16), BED1-11 well.

Serial

Description

D, %

K, md

3

Depth: 35182 m

Plug: Sst, whitish grey, very fine,
moderately sorted, well rounded, hard,
pyretic, massive.

Slide: Subfeldspathic arenite: Very fine
grained, poorly to moderately sorted
sandstone with extensive pore filling
kaolinite. Framework grains are dominated
by monocrystalline quartz possessing
euhedral, syntaxial quartz overgroths and
minor feldspar (microcline). Note the
concentration of detrital clay and
carbonaceous matter along laminlae plane.

15.0

18.3

Table (3.4): Plug description and thin section of sample (21), BED1-11 well.

Serial

Description

D, %

K, md

4

Depth: 3519.5 m

Plug: Sst, whitish grey, very fine, well
sorted, well rounded, hard, pyretic, massive,
styolite and nodules.

Slide: Subfeldspathic arenite: Very fine
grained, moderately sorted sandstone
dominantly composed of quartz grains and
minor patchy ferroan dolomite. Porosity is
predominantly secondary in origin and filled
with kaolinite and chlorite. Note the
carbonaceous stylolaminlae.

6.3

0.03
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Microfacies and Diagenesis

Table (3.5): Plug description and thin section of sample (27), BED1-11 well.

Serial

Description

D, %

K, md

5

Depth: 3521.3 m

Plug: Sst, whitish grey, very fine, well
sorted, well rounded, hard, pyretic, styolite,
rippled and fllasser.

Slide: Subfeldspathic arenite: Very fine
grained, moderately to well sorted sandstone
with over sized pores developed after grain
and cement dissolution. Kaolinite is partly
filling pores. Chlorite is dominantly green to
reddish brown rim cement around detrital
quartz grains. Detrital quartz grains
displaying  ecuhedral syntaxial quartz
overgrowths partly filling pores.

8.8

0.48

Table (3.6): Plug description and thin section of sample (30), BED1-11 well.

Serial

Description

D, %

K, md

6

Depth: 3522.5 m

Plug: Sst, whitish grey, very fine, hard, well
sorted, well rounded, opaques. massive.
Slide: Subfeldspathic arenite: Very fine
grained, moderately sorted sandstone with
abundant pore filling and pore lining
kaolinite  and  chlorite. = Note  the
carbonaceous matter and altered glauconite
concentration along stylolaminlae.

12.6

2.09
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Table (3.7): Plug description and thin section of sample (41), BED1-11 well.

Serial

Description

D, %

K, md

7

Depth: 3526.4 m

Plug: Sst, whitish grey, very fine, hard,
pyretic, carbonaceous, opaques, massive.
Slide: Subfeldspathic arenite: Fine to very
fine grained, well sorted sandstone with
patchy pore filling kaolinite and ferroan
dolomite. Detrital quartz grains surrounded
by authigenic quartz overgrowths. Primary
porosity is dominantly enhanced by the
dissolution of grains and carbonate cement.

11.5

0.35

Table (3.8): Plug description and thin section of sample (44), BED1-11 well.

Serial

Description

D, %

K, md

8

Depth: 3528.2 m

Plug: Sst, whitish grey, very fine, hard,
pyretic, carbonaceous, opaques, massive,
some nodules.

Slide: Subfeldspathic arenite: Very fine
grained, moderately sorted sandstone with
extensive secondary interparticle pores
developed following grain and cement
leaching. Dolomite is ferroan and patchy.
Note the authigenic kaolinite filling
secondary interparticle pores.

15.6

21.1

218




Appendices of Chapter (3)

Microfacies and Diagenesis

Table (3.9): Plug description and thin section of sample (48), BED1-11 well.

Serial

Description

D, %

K, md

9

Depth: 3529.1 m

Plug: Sst, whitish grey, very fine, hard,
moderately sorted, well rounded, pyritic,
carbonaceous, opaques, massive.

Slide: Subfeldspathic arenite: Fine to very
fine grained, poorly to moderately sorted
sandstone predominantly composed of
monocrystalline quartz possessing euhedral,
syntaxial quartz overgroths. Detrital feldspar
and mica are minor components. Pores are
partially filled with kaolinite.

14.9

2.86

Table (3.10): Plug description and thin section of sample (51), BED1-11 well.

Serial

Description

D, %

K, md

10

Depth: 3530.0 m

Plug: Sst, grey to whitish grey, very fine,
hard, well sorted, well rounded, pyretic,
opaques, massive.

Slide: Subfeldspathic arenite: Very fine
grained, moderately sorted sandstone with
pore lining and pore filling kaolinite and
chlorite rim cement. Quartz grains are
dominantly corroded and partly displaying
syntaxial quartz overgroths. Note the patchy
ferroan dolomite partly filling pores.

17.3

61.7
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Table (3.11): Plug description and thin section of sample (59), BED1-11 well.

Serial Description D, % | K, md
11 | Depth: 3533.0 m 11.0 | 0.16
Plug: Sst, whitish grey, very fine, hard, well

sorted, pyretic, opaques, flaser and styolite.
Slide: Subfeldspathic arenite: Fine to very
fine grained, well sorted sandstone with pore
lining and pore filling quartz overgrowths
possessing euhedral crystal terminations
around detrital quartz grains. Note the partly
leached mica where the leached part is
preferentially filled by kaolinite.

Table (3.12): Plug description and thin section of sample (63), BED1-11 well.

Serial Description D, % | K,md
12 | Depth: 3534.8 m 139 | 173
Plug: Sst, whitish grey, very fine, hard, well
sorted, well rounded, pyretic, opaques,

massive.

Slide: Glauconitic subfeldspathic arenite:
Very fine grained, moderately sorted
sandstone composed of quartz, partly altered
glauconite grains and minor leached
feldspars. Note the greenish brown chlorite
lining around detrital grains and pores.
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Table (3.13): Plug description and thin section of sample (65), BED1-11 well.

Serial

Description

D, %

K, md

13

Depth: 3536.8 m

Plug: Sst, whitish grey, very fine, hard, well
sorted, well rounded, pyritic, opaques,
massive.

Slide: Glauconitic subfeldspathic arenite:
Very fine grained, moderately to well sorted
sandstone composed of altered and partly
concentrically laminated glauconite,
abundant quartz grains and grain and pore
lining chlorite. Note the patchy ferroan
dolomite partly occluding pores.

13.5

12.5

Table (3.14): Plug description and thin section of sample (73), BED1-11 well.

Serial

Description

D, %

K, md

14

Depth: 3543.9 m

Plug: Sst, whitish grey, very fine, hard,
argillaceous, glauconitic, pyritic, opaques,
slightly calcareous, flaser and close
fractures.

Slide: Glauconitic subfeldspathic arenite:
Very fine grained, moderate to well sorted
sandstone with abundant pore lining chlorite
in association with pore filling kaolinite.
Quartz grains are the major framework
grains with partly pore filling euhedral
quartz overgroths around detrital grains.

8.0

0.11
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Table (3.15): Plug description and thin section of sample (32), TSW-7 well

Serial Description D, % | K, md
1 Depth: 2021.5 m 11.9 | 0.302
Plug: Sst, grey, very fine, hard, massive, hi
argillaceous ferrigineous.
Slide: Quartz wacke: Very fine to fine
grains, poorly sorted, angular to subrounded,
point and long contacts, grains floating in
glauconitic clay matrix, cemented by clays
and carbonates, some iron oxides, visible
porosity mainly secondary porosity, quartz
grains are monocrystaline, carbonaceous
material are frequent, few fossil fragments.

Table (3.16): Plug description and thin section of sample (10), TSW-7 well

Serial Description ®, % | K, md
2 Depth: 2023.3 m 16.7 | 0.636
Plug: Sst, grey, very fine, hard, massive,
pyritic, opaques.
Slide: Quartz wacke: Fine grains, angular
to subrounded, point and long contacts, well
sorted, moderately cemented by clays and
carbonates and iron oxides, abundant detrital
clays, visible porosity mainly primary
intergrauular porosity, quartz grains are
monocrystaline, few fossil fragments.
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Table (3.17): Plug description and thin section of sample (22H), TSW-7 well

Serial

Description

D, %

K, md

3

Depth: 2024.2 m

Plug: Sst, as above, slightly calcareous.
Slide: Quartz wacke: Fine grains, well
sorted, subangular to subrounded, point and
long contacts, high packed, cemented by
clays and iron oxides, abundant detrital clay,
some glauconite, calcite pockets, visible
porosity mainly intergrauular, quartz grains
are monocrystaline.

16.4

4.06

Table (3.18): Plug description and thin section of sample (2H2), TSW-7 well

Serial

Description

D, %

K, md

4

Depth: 2027.8 m

Plug: Sst, brownish grey, hard, parallel
lamination, pyritic, slightly argillaceous,
silty, ripples.

Slide: Quartz arenite: Very fine grains,
well sorted, angular to subrounded, point
and long contacts, cemented by clays and
iron oxides, visible porosity mainly primary
with contribution of secondary porosity,
quartz grains  are  monocrystaline,
interlamination of silt and clay sometimes
smeared by carbonaceous materials.

14.6

1.02
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Table (3.19): Plug description and thin section of sample (31H1), TSW-7 well

argillaceous, pyritic, ripples.

Slide: Quartz wacke: Very fine to medium
grains, moderately sorted, angular to
subrounded, point and long contacts,
abundant detrital clays, visible porosity
mainly intergranular porosity, quartz grains
are monocrystaline, cross lamination.

Serial Description D, % | K, md
5 Depth: 2028.4 m 17.0 | 0.205
Plug: Sst, grey, hard, silty, slightly

Table (3.20): Plug description and thin section of sample (31H2), TSW-7 well

Serial

Description

D, %

K, md

6

Depth: 2028.9 m

Plug: as above.

Slide: Feldspathic quartz wacke: as
above, cross lamination.

16.3

0.194

Table (3.21): Plug description and thin section of sample (40), TSW-7 well

Serial

Description

D, %

K, md

7

Depth: 2035.9 m

Plug: Sst, grey, hard, calcareous, pyretic, hi
argillaceous, ferrigineous, glauconitic.

Slide: Quartz wacke: Very fine to fine
grains, grains floating in carbonate and clay
matrix, ferrigineous, glauconitic.

13.3

0.087
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Table (3.22): Plug description and thin section of sample (1H1), TSW-7 well

Slide: Quartz wacke: Very fine to medium
grains, majority is fine grains, moderately
sorted, angular to subrounded, point and
long contacts, grains floating in clay matrix,
highly cemented by clays and iron oxides,
some feldspars, visible porosity mainly
secondary due to leaching about 3 %, quartz
grains are monocrystaline.

Serial Description D, % | K, md
8 Depth: 2037.3 m 10.5 | 0.049
Plug: Sst, grey, hard, hi argillaceous,
ferrigineous.

Table (3.23): Plug description and thin section of sample (1H2), TSW-7 well

Serial

Description

D, %

K, md

9

Depth: 2037.8 m

Plug: as above.

Slide: Quartz wacke: as
glauconitic, no carbonate present.

above,

9.8

0.149

Table (3.24): Plug description and thin section of sample (58), TSW-8 well

Serial

Description

@, %

K, md

1

Depth: 1799.9 m

Plug: Marl, grey, hard, sandy, phosphatic,
carbonaceous, pyritic.

Slide: Foraminiferal molluscan
Packestone: The ground mass is composed
mainly of micrite and sparry calcite, fossils
and shell fragments are disseminated in the
ground mass, some quartz grain are
disseminated in the ground mass, carbonate
present, no visible porosity, quartz grains
are monocrystaline.

18.7

0.045
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Table (3.25): Plug description and thin section of sample (39), TSW-13 well

Serial

Description

D, %

K, md

1

Depth: 2049.5 m

Plug: Sst, brownish grey, very fine, hard,
ripples and flasser, carbonaceous, pyritic.
Slide: Quartz wacke: Very fine to medium
grains, moderately sorted, angular to
subrounded, point and long contacts, grains
floating in clay matrix, cemented by clays,
slightly glauconite, some iron oxides, no
visible porosity, quartz grains are
monocrystaline.

10.7

0.13

Table (3.26): Plug description and thin section of sample (48H1), TSW-13 well

Serial

Description

D, %

K, md

2

Depth: 2055.25 m

Plug: Sst, as above.

Slide: Quartz wacke: Very fine to fine
grains, majority is fine grains, well sorted,
point and long contacts, grains floating in
clay matrix, cemented by clays and
carbonates, some iron oxides, no visible
porosity, quartz grains are monocrystaline.

14.2

0.16

Table (3.27): Plug description and thin section of sample (48H2), TSW-13 well

Serial

Description

D, %

K, md

3

Depth: 2055.75 m

Plug: Sst, brownish grey, very fine, hard,
ripples and flasser, carbonaceous, pyritic.
Slide: Quartz wacke: as above, visible
porosity, no carbonate present.

16.1

0.19
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Table (3.28): Plug description and thin section of sample (3), TSW-15 well

Serial

Description

D, %

K, md

1

Depth: 2006.25 m

Plug: Sst, grey, very fine, hard, massive,
argillaceous, pyritic, slightly calcareous.
Slide: Sublithic wacke: Fine to medium
grains, majority is fine grains, well sorted,
angular to subrounded, point and long
contacts, cemented by clays and iron oxides,
detrital clays, glauconite, carbonate present,
visible porosity mainly primary
intergranular porosity, quartz grains are
monocrystaline.

18.2

0.18

Table (3.29): Plug description and thin section of sample (28H1), TSW-15 well

Serial

Description

D, %

K, md

2

Depth: 2006.75 m

Plug: Sst, as above, non calcareous.

Slide: Quartz arenite: Very fine to fine
grains, well sorted, sub angular to
subrounded, some glauconite, some iron
oxides, some feldspars, some detrital clays,
visible porosity mainly intergranular, quartz
grains are monocrystaline.

24.9

110.6

Table (3.30): Plug description and thin section of sample (28H2), TSW-15 well

Serial

Description

D, %

K, md

3

Depth: 2007.25 m
Plug: as above.
Slide: Quartz arenite: as above.

24.9

100.3
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Table (3.31): Plug description and thin section of sample (13H1), TSW-15 well

Serial

Description

D, %

K, md

4

Depth: 2010.75 m

Plug: Sst, dark grey, hard, carbonaceous,
glauconitic, phosphatic, pyritic, massive.
Slide: Glauconitic quartz wacke: Fine to
medium grains, poorly sorted, angular to
rounded, point and long contacts, cemented
by clays and iron oxides, some feldspar, no
visible porosity, quartz grains are
monocrystaline, clay interlamination.

17.1

0.05

Table (3.32): Plug description and thin section of sample (13H2), TSW-15 well

Serial

Description

D, %

K, md

5

Depth: 2011.25 m

Plug: as above.

Slide: Glauconitic quartz wacke: as above,
no carbonate present, clay interlamination.

12.8

0.04

228




Appendices of Chapter (3) Microfacies and Diagenesis

Table (3.33): Plug description and thin section of sample (6), TSW-15 well

Serial

Description

D, %

K, md

6

Depth: 2014.0 m

Plug: Sst, grey, very fine, hard, glauconitic,
pyritic, ripples.

Slide: Glauconitic quartz arenite: Fine to
medium grains, moderately sorted, angular
to subrounded, point and long contacts,
cemented by clays and iron oxides, visible
porosity mainly secondary porosity due to
leaching, quartz grains are monocrystaline,
clay interlamination.

104

0.10

Table (3.34): Plug description and thin section of sample (55), TSW-15 well

Serial

Description

| ®, %

K, md

7

Depth: 2015.0 m

Plug: as above, massive.

Slide: Glauconitic quartz arenite: Very
fine to medium grains, majority is fine
grains, well sorted, subangular to
subrounded, point and long contacts,
cemented, some iron oxides, visible porosity
mainly primary intergranular porosity,
quartz grains are monocrystaline.

23.5

146.7
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Table (3.35): Plug description and thin section of sample (S3H1), TSW-15 well

Serial

Description

@, %

K, md

8

Depth: 2072.25 m

Plug: as above.

Slide: Quartz arenite: Medium grains, well
sorted, subangular to subrounded, point and
long contacts, some iron oxides, some
detrial clays, visible porosity mainly
primary intergranular porosity, quartz grains
are monocrystaline.

24.1

251.9

Table (3.36): Plug description and thin section of sample (S3H2), TSW-15 well

Serial

Description

D, %

K, md

9

Depth: 2072.75 m
Plug: as above.
Slide: Quartz arenite: as above.

243

184.1

Table (3.37): Plug description and thin section of sample (18H1), TSW-15 well

pyritic.

Slide: Quartz arenite: Fine to medium
grains, well sorted, subangular to rounded,
point and long contacts, cemented by iron
oxides, some detrital clays, some feldspars,
no carbonate present, visible porosity
mainly primary intergranular porosity,
quartz grains are monocrystaline.

Serial Description ®, % | K, md
10 | Depth: 2073.25 m 16.5 9.8
Plug: Sst, grey, very fine, hard, massive,

Table (3.38): Plug description and thin section of sample (18H2), TSW-15 well

Serial

Description

D, %

K, md

11

Depth: 2073.75 m
Plug: as above.
Slide: Quartz arenite: as above.

233

201.6
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Table (3.39): Plug description and thin section of sample (43H1), TSW-15 well

Serial Description D, % | K, md
12 | Depth: 2074.25 m 25.0 | 2599
Plug: Sst, grey, very fine, hard, pyretic,
ripples.

Slide: Quartz arenite: Fine to medium
grains, moderately well sorted, angular to
subrounded, some iron oxides, some detriral
clay, some feldspars, visible porosity mainly
primary intergranular porosity, quartz grains
are monocrystaline.

Table (3.40): Plug description and thin section of sample (43H2), TSW-15 well

Serial Description D, % | K, md
13 | Depth: 2074.75 m 253 | 2379

Plug: as above.

Slide: Quartz arenite: as above.
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Table (3.41): Plug description and thin section of sample (11H1), TSW-15 well

Serial Description P, % | K,md
14 | Depth: 2077.25 m 202 | 145
Plug: Sst, grey, very fine, hard, pyritic,
massive.

Slide: Quartz arenite: Fine to medium
grains, moderately sorted, angular to
subrounded, point and long contacts,
cemented by clays and iron oxides,
glauconite, abundant detrital clays, some
feldspars, visible porosity mainly primary
intergranular, quartz grains are
monocrystaline.

Table (3.42): Plug description and thin section of sample (11H2), TSW-15 well

Serial Description D, % | K, md
15 | Depth: 2.77.75 m 21.8 | 207.0
Plug: as above.

Slide: Quartz arenite: as above, some
detrital clays.
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Table (3.43): Plug description and thin section of sample (7H1), TSW-15 well

Serial

Description

D@, %

K, md

16

Depth: 2078.25 m

Plug: Sst, grey, very fine, hard, pyritic,
flasser.

Slide: Quartz arenite: Fine grains, well
sorted, angular to subrounded, point and
long contacts, cemented by clays and iron
oxides, glauconite, abundant detrital clay,
visible porosity mainly primary with
contribution of secondary porosity, quartz
grains are monocrystaline.

20.3

578

Table (3.44): Plug description and thin section of sample (7H2), TSW-15 well

Serial

Description

D, %

K, md

17

Depth: 2078.75 m
Plug: as above.
Slide: Quartz arenite: as above.

18.3

27.9

Table (3.45): Plug description and thin section of sample (17), TSW-21 well

Serial

Description

D, %

K, md

1

Depth: 1987.0 m

Plug: Sst, grey, very fine, hard, ripples,
pyritic, slightly argillaceous, non calcareous.
Slide: Glauconitic quartz wacke: Very
fine to medium grains, poorly sorted,
angular to subrounded, point and long
contacts, cemented by clays and iron oxides,
some feldspars, no visible porosity, quartz
grains are monocrystaline.

21.8

0.17
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Table (3.46): Plug description and thin section of sample (25H1), TSW-21 well

Serial

Description

D, %

K,md

2

Depth: 1987.75 m

Plug: Sst, as above.

Slide: Quartz arenite: Fine grains, well
sorted, some feldspars, point and long
contacts, cemented, some glauconite,
abundant detrital clays, some iron oxides
and, visible porosity about intergranular
porosity, quartz grains are monocrystaline.

24.6

20.2

Table (3.47): Plug description and thin section of sample (25H2), TSW-21 well

Serial

Description

D, %

K, md

3

Depth: 1988.25 m
Plug: as above.
Slide: Quartz arenite: as above.

17.7

3.5

Table (3.48): Plug description and thin section of sample (30H1), TSW-21 well

Serial

Description

D, %

K, md

4

Depth: 1988.75 m

Plug: Sst, as above.

Slide: Quartz wacke: Very fine to fine
grains, well sorted, point and long contacts,
grains floating in clay matrix, cemented by
clays, some iron oxides, some glauconite,
visible  porosity mainly intergranular
porosity, quartz grains are monocrystaline.

15.1

1.2

Table (3.49): Plug description and thin section of sample (30H2), TSW-21 well

Serial

Description

D, %

K, md

5

Depth: 1989.25 m

Plug: as above.

Slide: Quartz wacke: as above, visible
porosity mainly primary with contribution
of secondary porosity.

14.9

0.45
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Table (3.50): Plug description and thin section of sample (9H1), TSW-21 well

Serial

Description

D, %

K, md

6

Depth: 1990.75 m

Plug: Sst, grey, very fine, silts, argillaceous,
pyritic, massive, ferruginous.

Slide: Quartz arenite: Very fine grains,
well sorted, angular to subrounded, point
and long contacts, cemented by clays and
iron oxides, abundant detrital clays,
glauconite, visible porosity  mainly
secondary due to leaching, quartz grains are
monocrystaline.

11.1

0.13

Table (3.51): Plug description and thin section of sample (9H2), TSW-21 well

Serial

Description

D, %

K, md

7

Depth: 199125 m
Plug: as above.
Slide: Quartz arenite: as above.

11.5

0.27

Table (3.52): Plug description and thin section of sample (24H), TSW-21 well

Serial

Description

D, %

K, md

8

Depth: 1992.0 m

Plug: Sst, whitish grey, hard, massive,
slightly ripples, pyritic.

Slide: Quartz arenite: Very fine to fine
grains, well sorted, angular to subrounded,
point and long contacts, cemented by clays
and iron oxides, some feldspars, some
glauconite,  visible  porosity  mainly
intergranular porosity, quartz grains are
monocrystaline,

26.9

6.45
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Table (3.53): Plug description and thin section of sample (54), TSW-21 well

Serial

Description

D, %

K, md

9

Depth: 1993.0 m

Plug: Marl, grey, hard, sandy, pyritic.

Slide: Molluscan-wackstone-packestone:
The ground mass is composed mainly of
micrite and sparry calcite, fossils and shell
fragments are dissemenated in the ground
mass, some iron oxides are present,
carbonate present, no visible porosity,
quartz grains are monocrystaline, echinoid,
shell fragments.

4.1

0.08

Table (3.54): Plug description and thin section of sample (52), TSW-21 well

Serial

Description

D, %

K, md

10

Depth: 1994.0 m

Plug: Sst, grey, very fine, hard, pyritic,
ripples and flasser.

Slide: Quartz wacke: Very fine to medium
grains, majority is medium grains, angular
to subrounded, some iron oxides, point and
long contacts, grains floating in clay matrix,
cemented by clays slightly glauconite,
visible porosity mainly secondary porosity,
quartz grains are monocrystaline.

16.0

0.13
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Table (3.55): Plug description and thin section of sample (16H1), TSW-21 well

Serial

Description

@, %

K, md

11

Depth: 1995.75 m

Plug: as above.

Slide: Laminated quartz wacke: Fine
grains, angular to subrounded, point and
long contacts, cemented by clays and iron
oxides, some feldspars, visible porosity
mainly primary intergrauular porosity,
quartz grains are monocrystaline.

13.9

0.16

Table (3.56): Plug description and thin section of sample (16H2), TSW-21 well

Serial

Description

D, %

K, md

12

Depth: 1996.25 m
Plug: as above.
Slide: Quartz wacke: as above.

14.7

0.15

Table (3.57): Plug description and thin section of sample (20H1), TSW-21 well

Serial

Description

D, %

K, md

13

Depth: 1998.75 m

Plug: as above.

Slide: Quartz wacke: Very fine grains, well
sorted, angular to subrounded, point and
long contacts, ,grains floating in clay matrix,
cemented by clays and iron oxides some
feldspars, no visible porosity, quartz grains
are monocrystaline.

12.2

0.27

Table (3.58): Plug description and thin section of sample (20H2), TSW-21 well

Serial

Description

D, %

K, md

14

Depth: 1999.25 m
Plug: as above.
Slide: Quartz wacke: as above.

12.1

0.55
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Table (3.59): Plug description and thin section of sample (45), TSW-21 well

Serial

Description

D, %

K, md

15

Depth: 2051.50 m

Plug: Sst, grey, very fine, hard, massive,
pyritic.

Slide: Quartz arenite (highly calcareous):
Very fine to medium grains, poorly sorted,
point and long contacts, cemented by
carbonates, some glauconite, some iron
oxides, some detriral clays, carbonate
present, visible porosity mainly secondary
porosity, quartz grains are monocrystaline.

11.9

0.21

Table (3.60): Plug description and thin section of sample (5), TSW-21 well

Serial

Description

D, %

K, md

16

Depth: 2052.50 m

Plug: as above, slightly argillaceous and
calcareous.

Slide: Quartz arenite: as above, visible
porosity mainly primary intergranular

porosity.

11.8

0.08

Table (3.61): Plug description and thin section of sample (49), TSW-21 well

carbonaceous, argillaceous, pyritic, flasser,
slightly calcareous.

Slide: Quartz wacke: Very fine to medium
grains, majority is fine grains, moderately
well sorted, subangular to subrounded,
point and long contacts, grains floating in
clay matrix, cemented by clays, some iron
oxides, glauconite are present, visible
porosity mainly secondary porosity, quartz
grains are monocrystaline.

Serial Description ®, % | K, md
17 | Depth: 2053.50 m 143 | 0.04
Plug: Sst, grey, very fine, hard,
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Table (4.1): Porosity, permeability and bulk density of BED1-11 well.

Formation | Depth, | Sample | Porosity, | Permeability, | Bulk Density,

m No. % md gm/cc

35129 2 13.5 491 2.29

3513.6 | 3 13.1 1.47 2.26

3513.8| 4 13.4 1.78 2.30

35146 | 5 13.1 1.83 2.30

35147 6 9.8 0.29 2.39

35153 | 7 7.6 0.02 2.43

35154 | 8 7.6 0.02 2.38

3515.6| 9 10.0 0.02 2.47

3517.1| 12 14.9 1.82 2.27

33 35172 | 13 16.2 22.6 2.23
_‘gf 35174 | 14 13.2 27.9 2.34
& 3518.1| 15 15.6 24.8 2.24
2 [3s182] 16 | 150 183 229
i 3519.5| 21 6.3 0.03 2.48
- 35200 | 24 8.7 0.02 2.38
35209 | 25 7.3 0.02 2.40

3521.3| 27 8.8 0.48 2.39

3521.6 | 28 13.6 0.71 2.29

35219 | 29 10.2 0.26 2.36

35225 | 30 12.6 2.09 2.31

3522.7| 31 5.0 0.02 2.51

3525.5| 39 6.5 0.01 2.46

3526.3 | 40 6.1 0.03 2.52

35264 | 41 11.5 0.35 2.34
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Table (4.1), cont.: Porosity, permeability and bulk density of BED1-11 well.

Formation | Depth, | Sample | Porosity, | Permeability, | Bulk Density,

m No. % md gm/cc

3527.5| 43 5.1 0.01 2.52

35282 | 44 15.6 21.1 2.24

35285 | 46 15.1 20.4 2.24

3528.7 | 47 9.3 0.01 2.50

3529.1| 48 14.9 286 2.25

35294 | 50 17.7 64.0 2.19

3530.0 | 51 17.3 61.7 2.20

3530.1| 52 10.0 0.16 2.33

35303 | 53 9.8 0.02 2.39

% 3531.1| 54 11.3 0.13 2.32
2 [35316] 56 | 138 0.11 227
5; 3533.0| 59 11.0 0.16 2.37
5 3533.1| 60 14.9 0.16 2.17
: 35337 | 62 16.7 26.4 2.20
35348 | 63 13.9 17.3 2.28

35363 | 64 5.7 0.02 2.50

3536.8| 65 13.5 125 2.28

35439 | 73 8.0 0.11 2.47

35446 | 74 72 0.02 2.58

3544.7| 75 7.8 0.01 2.42

35455 | 76 8.1 0.10 2.44

35464 | 78 6.1 0.01 2.48

3546.6 | 79 7.6 0.02 2.51
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Table (4.2): Porosity, permeability and bulk density of TSW-7 well.

Formation | Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc

202145 32 11.9 0.30 2.41
2023.25 10 16.7 0.63 223
2024.20 | 22H 16.4 4.06 2.23

- 2026.85 42 144 0.09 2.44
'§ 2027.75 1 2H2 14.6 1.02 2.29
E 2028.43 | 31HI1 17.0 0.20 2.21
E 2028.88 | 31H2 16.3 0.19 2.25
i 2030.45 35 8.1 0.04 2.45
= 203135 19 | 182 441 2.17
2035.85 40 13.3 0.08 2.52
2037.33 | 1HI 10.5 0.04 2.45
2037.78 | 1H2 9.8 0.14 2.44
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Table (4.3): Porosity, permeability and bulk density of TSW-8 well.

Member | Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc
1799.70 57 16.4 0.006 2.10
1799.90 58 18.7 0.045 2.11
1800.10 | S9H2 18.7 0.030 2.11
) 1801.50 36 18.0 0.013 2.08
:: 1802.50 38 16.1 0.007 2.10
2 1803.50 | 50H1 16.3 0.003 221
2 1804.50 33 17.2 0.007 2.05
< 1806.25 | 41H1 153 0.006 2.10
1806.75 44 16.3 0.005 2.06
1807.50 | 12HI1 174 0.016 2.06
1808.50 51 15.9 0.007 2.01

Table (4.4): Porosity, permeability and bulk density of TSW-13 well.

Formation | Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc
- 2049.50 39 10.7 0.13 2.39
% % 2052.75 34 12.6 0.27 2.34
;' ;‘:S 205525 | 48H1 | 14.2 0.16 230
2055.75 | 48 H2 16.1 0.19 2.25
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Table (4.5): Porosity, permeability and bulk density of TSW-15 well.

Formation | Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc
2006.25 3 18.2 0.17 2.24
2006.75 | 28H1 24.9 110.6 2.00
2007.25 | 28H2 249 100.3 2.00
2010.75 | 13H1 17.1 0.051 2.35
2011.25 | 13H2 12.8 0.038 2.46
2014.00 6 10.4 0.10 2.38
- 2015.00 55 235 146.7 2.03
§ 2072.25 | 53H1 | 24.1 251.9 2.02
§ 2072.75 | S3H2 243 184.1 2.02
E 2073.25 | 18H1 16.5 9.83 2.21
§. 2073.75 | 18H2 233 201.6 2.03
= 2074.25 | 43H1 25.0 259.9 2.00
2074.75 | 43H2 253 237.9 1.98
2075.50 21 22.5 164.2 2.05
2077.25 | 11H1 20.2 14.5 2.12
2077.75 | 11H2 21.8 207.0 2.08
2078.25 | 7HI 20.3 57.8 2.11
2078.75 | 7H2 18.3 27.9 2.19
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Table (4.6): Porosity, permeability and bulk density of TSW-21 well.

Formation | Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc
1987.00 | 17 21.8 0.16 2.18
1987.75 | 25H1 | 24.6 20.2 2.01
1988.25 | 25H2 | 177 3.54 2.20
1988.75 | 30H1 | 15.1 1.22 2.26
1989.25 | 30H2 | 149 0.45 2.26
v 1990.75 | 9HL | 11.1 0.13 2.38
Z 1991.25 | 9H2 11.5 0.26 2.37
& [199200] 24 | 269 6.45 1.94
5 1993.00 | 54 4.1 0.075 2.62
1994.00 | 52 16.0 0.13 2.25
1995.75 | 16H1 | 13.9 0.16 2.31
1996.25 | 16H2 | 147 0.15 2.29
1998.75 | 20H1 | 12.2 0.26 2.35
1999.25 | 20H2 | 12.1 0.55 2.35
- 2051.50 | 45 11.9 0.20 2.42
g% 205250 | 5 11.8 0.079 2.43
SE‘ 2053.50 | 49 14.3 0.043 2.32
2054.50 | 37 17.0 0.62 2.18
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Table (4.7): Porosity, permeability and bulk density of Abu Roash ‘G, TSW-21 well.

Member { Depth, rSample Porosity, | Permeability, | Bulk Density,

m | No. % md gm/cc

1987.00 17 21.8 0.16 2.18
1987.75 | 25H1 24.6 20.2 2.01
1988.25 | 25H2 17.7 3.54 2.20
1988.75 | 30HI 15.1 1.22 2.26
1989.25 | 30H2 14.9 0.45 2.26

o 1990.75 | 9HI | 111 0.13 2.38
2 | 199125 9H2 | 1S 0.26 2.37
r§ 1992.00 24 26.9 6.45 1.94
% 1993.00 54 4.1 0.075 2.62
1994.00 52 16.0 0.13 2.25
1995.75 | 16H1 13.9 0.16 231
1996.25 | 16H2 14.7 0.15 2.29
1998.75 | 20H1 12.2 0.26 235
1999.25 | 20H2 12.1 0.55 2.35
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Table (4.8): Porosity, permeability and bulk density of U. Bahariya, TSW-7,
13, 15 and 21 wells.

Well Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc
2021.45 32 11.9 0.30 241
2023.25 10 16.7 0.63 2.23
202420 | 22H 16.4 4.06 2.23
2026.85 42 14.4 0.09 2.44
2027.75 | 2H2 14.6 1.02 2.29
; 2028.43 | 31HI 17.0 0.20 2.21
& 2028.88 | 31H2 | 163 0.19 2.25
203045 35 8.1 0.04 2.45
2031.35 19 18.2 441 2.17
2035.85 40 133 0.08 2.52
2037.33 | 1HI 10.5 0.04 2.45
2037.78 | 1H2 9.8 0.14 2.44
2049.50 39 10.7 0.13 2.39
a. 2052.75 34 12.6 0.27 234
fz 2055.25 | 48 H1 14.2 0.16 2.30
2055.75 | 48 H2 16.1 0.19 2.25
2006.25 3 18.2 0.17 2.24
2. 2006.75 | 28H1 249 110.6 2.00
fz 2007.25 | 28H2 24.9 100.3 2.00
2010.75 | 13H1 171 0.051 2.35
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Table (4.8), cont.: Porosity, permeability and bulk density of U. Bahariya,
TSW-7, 13, 15 and 21 wells.

Well Depth, | Sample | Porosity, | Permeability, | Bulk Density,
m No. % md gm/cc
2011.25 | 13H2 2.8 0.038 2.46
2014.00 6 10.4 0.10 2.38
2015.00 55 23.5 146.7 2.03
2072.25 | 53H1 24.1 2519 2.02
2072.75 | 53H2 243 184.1 2.02
207325 | 18H1 16.5 9.83 2.21
2. 2073.75 | 18H2 233 201.6 2.03
é 207425 | 43H1 25.0 2599 2.00
2074.75 | 43H2 253 237.9 1.98
2075.50 21 225 164.2 2.05
2077.25 | 11H1 20.2 14.5 2.12
2077.75 | 11H2 21.8 207.0 2.08
2078.25 1 TH1 20.3 57.8 2.11
2078.75 | 7H2 18.3 279 2.19
2051.50 45 11.9 0.20 242
F'; 2052.50 5 11.8 0.079 243
E 2053.50 49 14.3 0.043 2.32
2054.50 37 17.0 0.62 2.18
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Table (4.9): Frequency distribution of the measured porosity

of L. Bahariya, BED1-11 well.

Class interval, % Frequency Frequency %
5-10 20 42.6
10-15 19 40 .4
15-20 8 17.0
Sum 47 100

Table (4.10): Frequency distribution of the measured permeability

of L. Bahariya, BED1-11 well.

Class interval, md Frequency Frequency %
0.01-0.1 17 36.2
0.1-1 12 25.5
1-10 7 14.9
10-100 11 23 .4
Sum 47 100
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Table (4.11): Frequency distribution of the measured porosity, all TSW wells.

Frequency Frequency %

Classinterval, | =~ o0 |0 2 | 5| o | o | 2 SN R
o B B [} 1 ] B B ] § 1
| B | = B~ b

0-5 010 010 1 0 0 0 0 5.6
5-10 210010 | 0} 167 0 0 0 0
10-15 510 (3] 2 [ 10} 417 0 75 | 11.1 ] 55.6
15-20 S5 (11|14 (4417|1001 25 (2221222
20-25 010 (0|10 2 0 0 0 55.6 | 11.1
25-30 01010 2 11 0 0 0 11.1 1 5.6
Sum 12 |11 [4 |18 [ 18| 100 | 100 | 100 | 100 | 100

Table (4.12): Frequency distribution of the measured permeability, all TSW wells.

Frequency Frequency %
Class interval. md | = | & S AR I B I BENA A
ass interval, m RO ! - '
= ZBlz|B| BB | BB B
Al 2181 2| | @
B B | B = | B B
0.001-0.01 0 110, 0 (O 0 9.1 0 0 0
0.01-0.1 4 [(10{0] 2 3 {333 (909 0 11.1 ] 16.7
0.1-1 5 0[4] 2 |11 ] 417 0 100 | 11.1 | 61.1
1-10 3 10 (0] 1 3 1250 0 0 5.6 | 16.7
10-100 0 00| 3 1 0 0 0 16.7| 5.6
100-1000 0 0(0/10] 0 0 0 0 55.6 0
Sum 12 11114 18 [ 18| 100 | 100 { 100 | 100 | 100

249



Appendices of Chapter (4)

Porosity and Permeability

Table (4.13): Frequency distribution of the measured porosity

of Abu Roash "G’, TSW-21 well.

Class interval, % Frequency Frequency %
0-5 1 7.1
5-10 0 0
10-15 7 50
15-20 3 214
20-25 2 14.3
25-30 1 7.1
Sum 14 100

Table (4.14): Frequency distribution of the measured permeability

of Abu Roash 'G’, TSW-21 well.

Class interval, md Frequency Frequency %
0.01-0.1 1 7.1
0.1-1 9 64.3
1-10 3 214
10-100 1 7.1
Sum 14 100
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Table (4.15): Frequency distribution of the measured porosity
of U. Bahariya, all TSW wells.

Class interval, % Frequency Frequency %
5-10 2 5.3
10-15 13 34.2
15-20 11 28.9
20-25 10 26.3
25-30 2 573
Sum 38 100

Table (4.16): Frequency distribution of the measured permeability
of U. Bahariya, all TSW wells.

Class interval, md Frequency Frequency %
0.01-0.1 8 21.1
0.1-1 13 34.2
L1410 4 10.5
10-100 7.9
100-1000 10 26.3
Sum 38 100

Table (4.17): Comparison of porosity and permeability of the studied units.

Average Average
Unite Porosity, | Permeability,
% md
Upper. part of Bahariya Fm. (TSW-field) 17.1 52.3
Lower. part of Bahariya Fm. (BED-1 field) 11.1 7.18
Abu Roash ‘G’ Member 15.5 2.41
Abu Roash 'F' Member 16.9 0.013
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of L. Bahariya, BED1-11 well.

Table (4.18): Frequency distribution of the measured bulk density

Class interval, gm/cc Frequency Frequency %
2.10-2.20 2 43
2.20-2.30 15 31.9
2.30-2.40 14 20.8
2.40-2.50 9 19.1
2.50-2.60 14.9

Sum 47 100

Table (4.19): Frequency distribution of the measured bulk density, all TSW wells.

Frequency Frequency %
Classinterval, | | o0 |2 2 | J| © | o “ Y|l g
gm/cc ZEEBlEl Bl BB |B|B
SR BBl Rl B |EE]B
1.90-2.00 01001 1 0 0 0 56 | 5.6
2.00-2.10 0 ({510 9 |1 0 454 0 50 | 5.6
2.10-2.20 1 {510] 3 2| 83 | 454 0 16.7 | 11.1
2.20-2.30 St 11y 2| 51417) 909 | 25 |11.1]27.8
2.30-2.40 010|326 0 0 75 | 11.1} 333
2.40-2.50 S 1010 1 | 21417 0 0 5.6 | 11.1
2.50-2.60 1 {0j0] O {11 83 0 0 0 5.6
Sum 12 (11418 | 18| 100 | 100 | 100 | 100 | 100
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Table (4.20): Frequency distribution of the measured bulk density
of Abu Roash 'G’, TSW-21 well.

Class interval, gm/cc Frequency Frequency %
1.90-2.00 1 71
2.00-2.10 1 71
2.10-2.20 1 71
2.20-2.30 5 35.7
2.30-2.40 5 357
2.40-2.50 0 0
2.50-2.60 1 71

Sum 14 100

Table (4.21): Frequency distribution of the measured bulk density
of U. Bahariya, all TSW wells.

Class interval, gm/cc Frequency Frequency %
1.90-2.00 1 26
2.00-2.10 9 237
2.10-2.20 5 13.2
2.20-2.30 3 211
2.30-2.40 6 15.8
2.40-2.50 8 21.1
2.50-2.60 1 26

Sum 38 100
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Capillary Pressure

Table (5.1): Permeability and displacement pressure of BED1-11 well.

Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi
3512.90 2 491 40
3513.60 3 1.47 91
3513.80 4 1.78 74
3514.60 5 1.83 91
3514.70 6 0.29 176
3515.30 7 0.02 872
351540 8 0.02 529
3515.60 9 0.02 529
3517.10 12 1.82 91
g 3517.20 13 22.68 24
f;; 3517.40 14 27.93 24
3 3518.10 | 15 24.89 24
3 |3s1820| 16 18.30 24
§ 3519.50 | 21 0.03 176
- 3520.00 | 24 0.02 275
352090 | 25 0.02 275
3521.30 27 0.48 140
3521.60 28 0.71 74
3521.90 29 0.26 60
3522.50 30 2.09 29
3522.70 31 0.02 221
3525.50 39 0.01 872
3526.30 40 0.03 687
3526.40 41 0.35 115
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Capillary Pressure

Table (5.1), cont.: Permeability and displacement pressure of BED1-11 well.

Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi
3527.50 | 43 0.01 687
352820 | 44 21.14 24
352850 | 46 20.41 24
352870 | 47 0.01 529
3520.10 | 48 2.86 74
3529.40 | 50 64.00 19
3530.00 | 51 61.73 15
3530.10 | 52 0.16 176
353030 | 53 0.02 447
% 3531.10 | 54 0.13 91
S 353160 56 0.11 176
g 3533.00 | 59 0.16 140
£ 3533.10 | 60 0.16 01
3‘ 353370 | 62 26.40 24
3534.80 | 63 1736 24
353630 | 64 0.02 1290
3536.80 | 65 12.50 24
3543.90 | 73 0.11 176
3544.60 | 74 0.02 529
354470 | 75 0.01 221
354554 | 76 0.10 221
3546.40 | 78 0.01 687
3546.60 | 79 0.02 140
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Capillary Pressure

Table (5.2): Permeability and displacement pressure of TSW-7 well.

Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi
202145 | 32 0.30 447
202325 | 10 0.64 221
202420 | 22H 4.06 24
= 2026.85 | 42 0.09 872
§‘ 2027.75 | 2H2 1.02 221
E 2028.43 | 31HI1 0.20 529
E 2028.88 | 31H2 0.19 529
§. 203045 | 35 | . 005 | 447
P 12031354 - 19 441 | - 40
2035.85 | “-40" 0.09 1290
"12037.33'| “1H1 0.05 1985
2037.78 | 1H2 0.15 1290
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Capillary Pressure

Table (5.3): Permeability and displacement pressure of TSW-8 well.

Member | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi

1795.70 57 0.006 529
1799.90 58 0.045 447
1800.10 | S9H2 0.030 447

) 1801.50 36 0.013 687

: 1802.50 38 0.007 529

E 1803.50 | 50H1 0.003 872

2 1804.50 33 0.007 1032

< 1806.25 | 41HI 0.006 1032
1806.75 44 0.005 1032
1807.50 { 12HI1 0.016 872
1808.50 51 0.007 872

Table (5.4): Permeability and displacement pressure of TSW-13 well.

Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi
2049.50 39 0.13 687
3g
§ £ 2052.75 34 0.27 115
%3 | 205525 | 48HI 0.16 1032
=g
2055.75 | 48H2 0.19 1032
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Table (5.5): Permeability and displacement pressure of TSW-15 well.

Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi

2006.25 3 0.18 221
2006.75 | 28H1 110.62 29
2007.25 | 28H2 100.33 29
2010.75 | 13H1 0.05 3597
2011.25 | 13H2 0.04 4569
2014.00 6 0.10 1290

« 2015.00 55 146.74 19

§’ 207225 | 53H1 251.95 12

E 2072.75 | 53H2 184.11 15

E 207325 | 18H1 9.83 29

E.. 2073.75 | 18H2 201.62 15

= 2074.25 | 43H1 259.91 12
2074.75 | 43H2 237.96 15
2075.50 21 164.20 15
2077.25 | 11HI 14.51 24
207775 | 11H2 207.07 15
2078.25 | 7HI 57.83 19
2078.75 | 7H2 27.99 19
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Table (5.6): Permeability and displacement pressure of TSW-21 well.

Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi
1987.00 | 17 0.17 687
1987.75 | 25H1 20.29 40
1988.25 | 25H2 3.55 115
1988.75 | 30H1 1.22 140
1989.25 | 30H2 0.45 176
o 1990.75 | 9H1 0.13 1290
Z 1991.25 | 9H2 0.27 872
= 199200 | 24 6.45 50
% 1993.00 | 54 0.08 1985
1994.00 | 52 0.13 687
1995.75 | 16H1 0.16 687
1996.25 | 16H2 0.15 687
1998.75 | 20H1 0.27 687
1999.25 | 20H2 0.55 275
< 2051.50 | 45 0.21 1032
£ g’ 205250 | 5 0.08 687
;E 2053.50 | 49 0.04 1032
2054.50 | 37 0.63 115
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Table (5.7). Permeability and displacement pressure of Abu Roash "G’, TSW-21 well.

Member | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi

1987.00 17 0.17 687
1987.75 | 25H1 20.29 40
1988.25 | 25H2 3.55 115
1988.75 | 30H1 1.22 140
1989.25 | 30H2 0.45 176

O 1990.75 | 9HI1 0.13 1290

Z 1991.25 | 9H2 027 872

§ 1992.00 24 6.45 50

5 1993.00 54 0.08 1985
1994.00 52 0.13 687
1995.75 | 16H1 0.16 687
1996.25 | 16H2 0.15 687
1998.75 | 20H1 0.27 687
1999.25 | 20H2 0.55 275
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Table (5.8): Permeability and displacement pressure of U. Bahariya,
TSW-7, 13, 15 and 21 wells.

Well Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi
2021.45 32 0.30 447
2023.25 10 0.64 221
2024.20 22H 4.06 24
2026.85 42 0.09 872
2027.75 1 2H2 1.02 221
‘; 202843 | 31HI 0.20 529
Z 2028.88 | 31H2 0.19 529
203045 35 0.05 447
2031.35 19 4.41 40
2035.85 40 0.09 1290
2037.33 1H1 0.05 1985
2037.78 1H2 0.15 1290
2049.50 39 0.13 687
2. 2052.75 34 0.27 115
é 2055.25 | 48H1 0.16 1032
2055.75 | 48H2 0.19 1032
2006.25 3 0.18 221
2. 2006.75 | 28H1 110.62 29
é 2007.25 | 28H2 100.33 29
2010.75 | 13H1 0.05 3597
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Table (5.8), cont.: Permeability and displacement pressure of
U. Bahariya, TSW-7, 13, 15 and 21 wells.
Formation | Depth, | Sample | Permeability, | Displacement
m No. md pressure, psi

2011.25 | 13H2 0.04 4569
2014.00 6 0.10 1290
2015.00 55 146.74 19
2072.25 | 53HI1 251.95 12
207275 | S3H2 184.11 15
2073.25 | 18H1 9.83 29

2. 2073.75 | 18H2 201.62 15

é 2074.25 | 43H1 259.91 12
2074.75 | 43H2 237.96 15
2075.50 21 164.20 15
2077.25 | 11H1 14.51 24
2077.75 | 11H2 207.07 15
2078.25 | THI1 57.83 19
2078.75 | TH2 27.99 19
2051.50 45 0.21 1032

:. 2052.50 5 0.08 687

E 2053.50 49 0.04 1032
2054.50 37 0.63 115
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Capillary Pressure

Table (5.9): Grouping of L. part of Bahariya Fm., BEDI-11 well based on

displacement pressure.
Group | Displacement | Permeability
name pressure average,
average, psi md
A 527 0.018
B 112 1.04
C 23 28.8

Table (5.10): Displacement pressure properties of TSW-8 well.

Group | Displacement ; Permeability
name pressure average,
average, psi md
A 759 0.013

Table (5.11): Grouping of Abu Roash ‘G’ in TSW-21 well based on

displacement pressure.

Group | Displacement | Permeability
name pressure average,
average, psi md
A 743 0.32
C 45 133

Table (5.12): Grouping of U. Bahariya, TSW-7, 13, 15 and 21 wells, based

on displacement pressure.

Group | Displacement | Permeability
name pressure average,
average, psi md
A 1057 0.22
C 21 123.9
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Table (5.13): K and Swi; of BED1-11 well.

Formation | Sample No. K, md Swyr , %

2 4.91 15.37

3 1.47 16.22

4 1.78 14.24

5 1.83 11.11

6 0.29 13.10

7 0.02 20.47

8 0.02 15.67

9 0.02 19.53

12 1.82 10.97

s 13 22.68 9.53
E 14 27.93 11.18
é 15 24.89 10.99
g 16 18.30 14.47
g 21 0.03 20.52
~ 24 0.02 14.92
25 0.02 2347

27 0.48 11.42

28 0.71 18.94

29 0.26 27.79

30 2.09 18.78

31 0.02 9.53

39 0.01 25.08

40 0.03 2441

41 0.35 12.03
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Capillary Pressure

Table (5.13), cont.: K and Sw,; of BED1-11 well.

Formation - Sample No. K, md SwWir , %
43 0.01 20.60
44 21.14 12.23
46 20.41 15.63
47 0.01 25.95
48 2.86 14.10
50 64.00 13.70
51 61.73 9.28
52 0.16 13.67
53 0.02 21.26
‘% 54 0.13 18.03
= 56 0.11 25.18
5; 59 0.16 13.83
5 60 0.16 16.53
3‘ 62 26.40 13.95
63 17.36 12.65
64 0.02 39.63
65 12.50 14.00
73 0.11 18.38
74 0.02 17.36
75 0.01 26.58
76 0.10 13.81
78 0.01 22.49
79 0.02 20.39
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Capillary Pressure

Table (5.14): K and Swi, of TSW-7 well.

Formation | Sample No. K, md SWirr , %0

32 0.30 19.65

10 0.64 17.04

s 22H 4.06 10.55

’5 42 0.09 16.38
< 2H2 1.02 18.53
e 31H1 0.20 21.11

) 31H2 0.19 21.74

5 35 0.05 20.50
= 19 441 9.51

=] 40 0.09 19.78

1H1 0.05 23.98

1H2 0.15 18.19

Table (5.15): K and Swi,r of TSW-8 well.

Member Sample No. K, md SWirr , %

57 0.006 17.66

58 0.045 10.47

) 59H2 0.030 11.31
= 36 0.013 14.45
-§ 38 0.007 19.18
S 50H1 0.003 16.71
= 33 0.007 19.15
2 41H1 0.006 19.63
44 0.005 15.78

12H1 0.016 14.11

51 0.007 18.23

Table (5.16): K and Swy; of TSW-13 well.

Formation | Sample No. K, md SWire , %0
s 39 0.13 23.19
*5 ‘§ 34 0.27 19.44
ke 48 H1 0.16 20.93
= A 48 H2 0.19 15.58
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Capillary Pressure

Table (5.17): K and Swyr of TSW-15 well.

Formation | Sample No. | K, md SWigr , %0
3 0.18 21.88

[ 28H1 110.62 11.86

28H2 100.33 12.53

13H1 0.05 22.18

13H2 0.04 20.51

6 0.10 24.48

4 55 146.74 9.83
g 53H1 251.95 10.20
2 53H2 184.11 11.08
s 18HI 9.83 17.18
g 18H2 201.62 12.59
= 43H1 259.91 7.50
43H2 237.96 10.59

21H 164.20 8.07

11H1 14.51 14.52

11H2 207.07 1031

7H1 57.83 13.17

TH2 27.99 14.08
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Capillary Pressure

Table (5.18): K and Swy; of TSW-21 well.

Formation / Sample K, md SWir , %
Member No.

17 0.17 21.95
25H1 20.29 8.75
25H2 3.55 17.56
30H1 1.22 16.08
5 30H2 0.45 20.10
g 9H1 0.13 22.82
4 9H2 0.27 19.74
& 24 6.45 10.46
_g 54 0.08 26.89
« 52 0.13 18.65
16H1 0.16 20.68
16H2 0.15 21.80
20H1 0.27 21.22
20H2 0.55 18.35
s 45 0.21 20.98
E ‘g 5 0.08 20.94
& = 49 0.04 23.99
= & 37 0.63 14.49

Table (5.19): K and Swy; of Abu Roash "G*, TSW-21 well.

Member Sample No. K, md SWr , Y%

17 0.17 21.95

25H1 20.29 8.75

25H2 3.55 17.56

30H1 1.22 16.08
0 30H2 0.45 20.10
g 9HI 0.13 22.82
2 9H2 0.27 19.74
= 24 6.45 10.46
g 54 0.08 26.89
< 52 0.13 18.65
16H1 0.16 20.68

16H2 0.15 21.80

20H1 0.27 21.22

20H2 0.55 18.35
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Capillary Pressure

Table (5.20): K and Swy,; of U. Bahariya, TSW-7, 13, 15 and 21 wells.

—

Sampl
Well ﬁp © K, md SWire , %

32 0.30 19.65

10 0.64 17.04

22H 4.06 10.55

42 0.09 16.38

2H2 1.02 18.53

; 31H1 0.20 21.11

& 31H2 0.19 21.74

35 0.05 20.50

19 4.41 9.51

40 0.09 19.78

1H1 0.05 23.98

1H2 0.15 18.19

39 0.13 23.19

- 34 0.27 19.44
=

Z 48 H1 0.16 20.93

48 H2 0.19 15.58

_ 3 0.18 21.88
3

z 28H1 110.62 11.86
y—

= 28H2 100.33 12.53
19 9]

= 13H1 0.05 22.18
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Capillary Pressure

Table (5.20), cont.: K and Sw;, of U. Bahariya, TSW-7, 13, 15 and 21 wells.

Well Sample K, md SWir , %
No.
13H2 0.04 20,51
6 0.10 24.48
55 146.74 9.83
53HI 251.95 10.20
53H2 184.11 11.08
18HI 9.83 17.18
- 18H2 201.62 12.59
=
Z 43H1 259.91 7.50
A3H2 237.96 10.59
21 164.20 8.07
11HI 14.51 14.52
11H2 207.07 10.31
7HI 57.83 13.17
7TH2 27.99 14.08
45 0.21 20.98
o
S 5 0.08 20.94
3
Z 49 0.04 23.99
37 0.63 14.49
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Table (5.21): Grouping of L. Bahariya, BED1-11 well based on irreducible

water saturation.
Group SWirr Permeability
name average, average,
% md
A 21.6 0.018
B 14.7 1.14
C 12.5 28.8

Table (5.22): Irreducible water saturation properties of TSW-8 well.

Group SWirr Permeability
name average, average,
% md
A 16.06 0.013

water saturation.

Table (5.23): Grouping of Abu Roash "G’, TSW-21 well based on irreducible

Group SWigr Permeability
name average, average,
% md
A 20.7 0.23
C 9.6 133

irreducible water saturation.

Table (5.24): Grouping of U. Bahariya, TSW-7, 13, 15 and 21 wells based on

Group SWirr Permeability
name average, average,
% md
A 202 0.22
C 114 123.9
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Capillary Pressure

Table (5.25): PVC's percents of BED1-11 well.

Formation | S2mple | PVCI [ PVC2 [ PVC3 [ PVC4 [ PVC5 | PVC6

No. % % % % % %

2 28 | 219 | 136 | 165 | 324 | 127

3 45 | 276 | 168 | 21.7 | 294 | 0.0

4 27 | 253 | 162 | 207 | 351 | 00

5 29 | 271 | 171 | 266 | 263 | 0.0

6 63 | 37.1 | 267 | 299 | 00 | 00

7 139 | 677 | 183 | 00 | 00 | 0.0

8 137 | 595 | 268 | 00 | 00 | 00

9 109 | 553 | 338 | 00 | 00 | 0.0

12 31 | 213 | 260 | 210 | 286 | 0.0

" 13 26 | 169 | 152 | 118 | 20,0 | 335

é‘ 14 36 | 192 | 119 | 93 | 257 | 302

:“:‘ 15 39 | 17.8 | 115 | 9.0 | 276 | 301

E 16 35 | 180 | 148 | 108 | 21.5 | 313
§ 21 165 | 589 | 150 | 95 | 00 | 0.0
- 24 58 | 469 | 265 | 208 | 00 | 0.0
25 59 | 430 | 270 | 241 | 00 | 0.0

27 51 | 462 | 266 | 208 | 13 | 0.0

28 28 | 287 | 190 | 162 | 334 | 00

29 53 | 344 | 145 | 123 | 336 | 00

30 40 | 272 | 337 | 182 | 128 | 42

31 142 | 635 | 171 | 52 | 00 | 0.0

39 177 | 726 | 97 00 | 00 | 0.0

40 229 | 675 | 95 0.0 | 00 | 00

41 36 | 358 | 232 | 296 | 79 | 00
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Table (5.25), cont.: PVC's percents of BED1-11 well.

Capillary Pressure

Formation | S2mPle | PVCL | PVC2 [ PVC3 [ PVC4 | PVCS [ PVC6
No. % % % % % %
43 | 128 | 642 | 230 | 00 | 00 | 00
44 26 | 203 | 165 | 105 | 502 | 0.0
46 23 | 173 | 150 | 82 | 13.6 | 436
47 | 222 | 688 | 89 | 00 | 00 | 00
48 50 | 340 | 139 | 187 | 284 | 0.0
50 19 | 152 | 85 | 66 | 129 | 548
51 29 | 168 | 91 | 66 | 172 | 414
52 47 | 392 | 210 | 341 | 10 | 00
53 57 | 512 | 369 | 62 | 00 | 00
% 54 29 | 259 | 164 | 226 | 322 | 00
= 56 | 53 | 422 | 204 | 306 | 15 | 00
i.'; 59 32 | 347 | 222 | 324 | 76 | 00
& 60 33 | 290 | 19.6 | 206 | 276 | 00
3‘ 62 29 | 166 | 103 | 83 | 134 | 485
63 29 | 210 | 133 | 111 | 168 | 35.0
64 | 212 | 739 | 49 | 00 | 00 | 00
65 25 | 198 | 94 | 96 | 196 | 39.0
73 6.9 | 402 | 319 | 207 | 03 | 00
74 6.5 | 545 | 390 | 00 | 00 | 00
75 6.6 | 447 | 374 | 114 | 00 | 00
76 6.5 | 404 | 364 | 167 | 00 | 00
78 | 127 | 609 | 264 | 00 | 00 | 00
79 | 135 | 589 | 184 | 76 | 1.6 | 00
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Capillary Pressure

Table (5.26): PVC's percents of TSW-7 well.

Formation | S2Ple [ PVCL [ PVC2 [ PVC3 | PVC4 | PVCS5 | PVC6
No. % % % % % %
32 209 | 610 | 164 | 1.7 0.0 0.0
10 42 | 370 | 335 | 253 | 00 0.0
oy 22H 54 | 360 | 158 | 148 | 215 | 65
F 42 155 | 736 | 11.0 | 0.0 0.0 0.0
< 2H2 79 | 527 | 229 | 166 | 0.0 0.0
= 31H1 51 | 477 | 472 | 00 0.0 0.0
s 31H2 65 | 656 | 279 | 00 0.0 0.0
L 35 165 | 762 | 74 | 00 | 00 | 00
= 19 15 | 181 | 176 | 139 | 351 | 13.8
= 40 182 | 720 | 9.8 0.0 0.0 0.0
1H1 242 | 758 | 00 0.0 0.0 0.0
1H2 215 | 717 | 6.8 0.0 0.0 0.0
Table (5.27): PVC's percents of TSW-8 well.
Formation | S2mple [ PVCI | PVC2 [ PVC3 | PVC4 | PVCS | PVC6
No. % % % % % %
57 22 | 345 | 634 | 00 0.0 0.0
58 38 | 329 | 602 | 3.1 00 | 00
) 59H2 45 | 369 | 554 | 32 0.0 0.0
= 36 21 | 297 | 681 | 0.0 00 | 00
S 38 20 | 224 | 757 | 0.0 0.0 0.0
3 50H1 41 | 396 | 564 | 00 | 00 | 00
ﬁ 33 33 | 461 | 506 | 0.0 0.0 0.0
2 41H1 35 | 506 | 458 | 0.0 0.0 0.0
44 30 | 471 | 499 | 0.0 0.0 0.0
12H1 24 | 342 | 634 | 0.0 0.0 0.0
51 28 | 316 | 656 | 0.0 0.0 0.0
Table (5.28): PVC's percents of TSW-13 well.
Formation | S@mple | PVCI [ PVC2 [ PVC3 | PVC4 | PVC5 | PVCS
No. % % % % % %
T s 39 199 | 66.1 | 140 | 0.0 0.0 0.0
£ £ 34 121 | 654 | 113 | 93 1.8 0.0
2 < 48 H1 154 | 788 | 5.8 0.0 0.0 0.0
= A 48 H2 110 | 822 | 6.8 0.0 0.0 0.0
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Table (5.29): PVC's percents of TSW-15 well.

Capillary Pressure

Sample | PVC1 | PVC2 | PVC3 | PVC4 | PVC5 | PVC6
Formation No. % o A % o %
3 60 | 545 | 259 | 137 | 00 | 00

28H1 | 34 | 144 | 81 | 65 | 138 | 538

28H2 | 32 | 135 | 88 | 61 | 129 | 55.6

131 | 212 | 788 | 00 | 00 | 00 | 00

13H2 | 265 | 735 | 00 | 00 | 00 | 00

6 24 | 739 | 37 | 00 | 00 | 00

g 55 3.9 1 198 | 60 | 24 | 76 | 603
S | s3Hl | 17 | 83 | 46 | 47 | 57 | 251
é’ S3H2 | 31 | 120 | 70 | 61 | 92 | 447
; 18H1 57 | 270 | 13.0 | 142 | 172 | 229
= I8H2 | 2.7 | 89 | 46 | 42 | 59 | 360
= 43H1 18 | 79 | 39 | 32 | 50 | 248
4382 | 21 | 92 | 57 | 47 | 74 | 356

21H 24 | 138 | 81 | 85 | 107 | 360

11H1 | 45 | 260 | 178 | 179 | 153 | 186

1HH2 | 1.6 | 82 | 61 | 51 | 75 | 526

7H1 40 | 184 | 112 | 93 | 128 | 443

7H2 6.6 | 333 | 127 | 99 | 137 | 238
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Table (5.30): PVC's percents of TSW-21 well.

Formation / | Sample | PVC1 | PVC2 [ PVC3 | PVC4 | PVC5 | PVC6

Member No. % % % % % %
17 137 | 733 | 130 | 00 | 00 | 00

25H1 | 28 | 230 | 127 | 121 | 327 | 166

25H2 | 52 | 420 | 184 | 210 | 135 | 00

30HL | 99 [ 548 [ 216 | 128 | 09 | 00

5 30H2 | 11.1 | 593 | 222 | 72 | 02 | 00
4 OHI | 174 | 763 | 63 00 | 00 | 00
2 oH2 | 153 | 707 [ 139 [ 00 [ 00 | 00
& 24 35 | 304 | 268 | 259 | 121 | 12
g 54 201 | 799 | 0.0 00 | 00 | 00
< 52 70 | 69.1 | 239 | 00 | 00 | 00
16H1 | 108 | 663 [ 228 | 00 | 00 [ 00

16H2 | 94 | 673 | 233 | 00 | 00 | 00

20H1 | 165 | 702 | 133 | 0.0 | 00 | 00

20H2 | 144 | 674 | 161 | 22 | 00 | 00

= s 45 114 | 787 | 99 0.0 | 00 | 00
£ E 5 83 | 686 | 231 | 00 | 00 | 00
B £ 49 109 | 88 | 53 00 | 00 | 00
= A 37 128 | 493 | 166 | 133 | 81 | 00

Table (5.31): PVC's percents of Abu Roash "G’, TSW-21 well.
Member | S2mple | PVCL [ PVC2 [ PVC3 [ PVC4 | PVC5 | PVC6

No. % % % % % %

17 137 [ 733 1 130 [ 00 | 00 | 00

25H1 | 2.8 | 230 | 127 | 121 | 327 | 16.6

25H2 | 52 | 420 | 184 | 210 | 135 | 00

30HI | 99 | 548 | 216 | 128 | 09 | 00

& 30H2 | 111 | 593 [ 222 | 72 | 02 | 00
g 9H1 174 | 763 | 63 00 | 00 | 00
2 oH2 | 153 | 707 | 139 | 0.0 | 00 | 00
§ 24 35 | 304 | 268 [ 259 | 121 | 12
E 54 201 | 799 | 00 | 00 [ 00 | 00
< 52 70 | 691 | 239 [ 00 [ 00 | 00
16H1 | 108 | 663 | 228 | 00 | 0.0 | 00

16H2 | 94 | 673 [ 233 | 00 | 00 | 00

20H1 | 165 | 702 | 133 | 00 | 00 | 0.0

2002 | 144 | 674 | 161 | 22 | 00 | 00
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Table (5.32): PVC's percents of U. Bahariya, TSW-7, 13, 15 and 21 wells.

Well Sample | PVC1 | PVC2 | PVC3 | PVC4 | PVC5 | PVC6
No. % % % % % %

32 209 | 610 | 164 | 17 | 00 | 0.0

10 42 1370 | 335 | 253 | 00 | 00

22H | 54 | 360 | 158 | 148 | 21.5 | 6.5

42 155 | 73.6 | 110 | 00 | 00 | 0.0

2H2 79 | 527 | 229 | 166 | 0.0 | 0.0

'; 31H1 51 | 477 | 472 | 00 | 00 | 0.0
% 31H2 | 65 | 656 | 279 | 00 | 00 | 0.0
35 165 | 762 | 74 | 00 | 00 | 00

19 15 | 181 | 176 | 139 | 351 | 138

40 182 | 720 | 98 | 00 | 00 | 0.0

1Hl | 242 | 758 | 00 | 00 | 00 | 00

1H2 | 215 1| 717 | 68 | 00 | 00 | 0.0

39 199 | 66.1 | 140 | 00 | 00 | 00

- 34 | 121 | 654 | 113 | 93 | 18 | 00
é 48H1 | 154 | 788 | 58 | 00 | 00 | 00
48H2 | 110 | 822 | 68 | 00 | 0.0 | 0.0

3 6.0 | 545 | 259 | 137 | 0.0 | 0.0

§ 28H1 | 34 | 144 | 81 | 65 | 13.8 | 53.8
% 28H2 | 32 | 135 | 88 | 61 | 129 | 556
I3HL | 212 | 788 | 00 | 00 | 00 | 0.0
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Table (5.32), cont.: PVC's percents of U. Bahariya, TSW-7, 13, 15 and 21 wells.

Well Sample | PVC1 | PVC2 | PVC3 | PVC4 | PVC5 | PVC6
No. % % Y % % %

I3H2 | 265 | 735 | 00 0.0 0.0 0.0

6 224 | 739 | 37 0.0 00 | 00

35 39 | 198 | 6.0 2.4 7.6 | 603

53H1 1.7 8.3 4.6 4.7 57 | 25.1

S3H2 3.1 | 120 | 7.0 6.1 9.2 | 447

18H1 57 | 27.0 | 13.0 | 142 | 172 | 229

§ 18H2 2.7 8.9 4.6 4.2 59 | 36.0
& 43H1 1.8 7.9 3.9 3.2 50 | 2438
43H2 2.1 9.2 5.7 47 74 | 35.6

21 24 | 138 | 8.1 85 | 10.7 | 36.0

11H1 45 | 260 | 178 | 179 | 153 | 186

11H2 1.6 8.2 6.1 5.1 75 | 526

7HI 40 | 184 | 112 | 93 | 128 | 443

TH2 66 | 333 | 127 | 99 | 13.7 | 238

45 114 | 787 | 99 0.0 0.0 | 0.0

I 5 83 | 686 | 231 | 0.0 0.0 0.0
fz 49 109 | 83.8 | 53 0.0 00 | 0.0
37 128 | 493 | 166 | 133 | 8.1 0.0
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Table (5.33): Grouping of L. Bahariya, BED1-11 well based on PVC2 values.

Group | PVC2 average, | Permeability
name % average, md
A 59.5 0.019
B 32.5 1.04
C 18.1 28.8

Table (5.34): PVC1 properties of TSW-8 well.

Group | PVCI average, | Permeability
name % average, md
A 2.8 0.008

Table (5.35): Grouping of Abu Roash "G’, TSW-21 well based on PVC2 values.

Group | PVC2 average, | Permeability
name % average, md
A 67.5 0.35
C 26.7 133

Table (5.36): Grouping of U. Bahariya, TSW-7, 15 and 21 wells based on

PVC2 values.
Group | PVC2 average, | Permeability
name % average, md
A 66.3 0.23
C 17.2 123.9
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Table (5.37): K, Mhr, Median and R35 of BED1-11 well.

Formation | SampleNo. | K,md | MHR, um | Median, pum | R35, um

2 491 1.717 0.215 0.770

3 1.47 0.789 0.090 0.370

4 1.78 0.973 0.170 0.530

5 1.83 0.804 0.160 0.450

6 0.29 0.310 0.044 0.147

7 0.02 0.061 0.010 0.019

8 0.02 0.092 0.013 0.025

9 0.02 0.105 0.012 0.025

12 1.82 0.799 0.150 0.370

« 13 22.68 2.958 0.430 1.590
é‘ 14 27.93 2.835 0.322 1.590
g 15 24.89 2.889 0.450 1.550
E 16 18.30 2.807 0.217 1.280
g 21 0.03 0.174 0.009 0.011
~ 24 0.02 0.229 0.028 0.072
25 0.02 0.233 0.024 0.068

27 0.48 0.296 0.037 0.089

28 0.71 0.915 0.080 0.310

29 0.26 0.953 0.021 0.090

30 2.09 1.066 0.070 0.140

31 0.02 0.123 0.008 0.017

39 0.01 0.045 0.007 0.012

40 0.03 0.043 0.006 0.009

41 0.35 0.524 0.060 0.180
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Table (5.37), cont.: K, Mhr, Median and R35 of BED1-11 well.

Formation | SampleNo. | K,md | MHR, um | Median, um { R35, um
43 0.01 0.075 0.012 0.022
44 21.14 2.942 0.237 1.320
46 20.41 3.228 0.321 2.290
47 0.01 0.051 0.008 0.012
48 2.86 0.868 0.054 0.290
50 64.00 4514 1510 4267
51 61.73 4.542 1.030 2.660
52 0.16 0.383 0.045 0.140
53 0.02 0.154 0.021 0.048
% 54 0.13 0.812 0.120 0.430
2 56 0.11 0.323 0.025 0.072
= 59 0.16 0.468 0.070 0210
5 60 0.16 0.764 0.088 0.270
S‘ 62 26.40 3.357 0.530 2.650
63 17.36 2.986 0.250 1.250
64 0.02 0.030 0.005 0.008
65 12.50 3.099 0.450 1.950
73 0.11 0.260 0.021 0.080
74 0.02 0.113 0.021 0.054
75 0.01 0.191 0.016 0.052
76 0.10 0.238 0.028 0.099
78 0.01 0.079 0.011 0.022
79 0.02 0.194 0.010 0.018
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Table (5.38): K, Mhr, Median and R35 of TSW-7 well.

Formation | Sample No. K, md MHR, um | Median, um | R35, um
32 0.30 0.080 0.008 0.012
10 0.64 0.281 0.054 0.111
S 22H 4.06 1.567 0.053 0.201
E 42 0.09 0.051 0.011 0.016
< 2H2 1.02 0.220 0.021 0.044
A 31HI1 0.20 0.127 0.035 0.067
S 31H2 0.19 0.097 0.020 0.037
£ 35 0.05 0.043 0.008 0.013
= 19 4.41 2.059 0.375 1.270
= 40 0.09 0.040 0.008 0.013
1H1 0.05 0.025 0.007 0.010
1H2 0.15 0.036 0.007 0.011

Table (5.39): K, Mhr, Median and R35 of TSW-8 well.

Member | SampleNo. | K,md | MHR, um | Median, um | R35, um

57 0.006 0.158 0.074 0.110

58 0.045 0.170 0.077 0.109

) 59H2 0.030 0.160 0.062 0.098
= 36 0.013 0.146 0.084 0.114
= 38 0.007 0.175 0.100 0.134
g 50H1 0.003 0.110 0.058 0.086
- 33 0007 | 0.089 0.051 0.080
2 41H1 0.006 0.087 0.045 0.072
44 0.005 0.091 0.055 0.080

12H1 0.016 0.115 0.076 0.107

51 0.007 0.113 0.072 0.108

Table (5.40): K, Mhr, Median and R35 of TSW-13 well.

Formation | Sample No. K, md MHR, ym | Median, pm { R35, pm
s s 39 0.13 0.056 0.007 0.012
£ L 34 0.27 0.221 0.011 0.021
2= 48 H1 0.16 0.039 0.009 0.014
- A 48 H2 0.19 0.047 0.014 0.022
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Table (5.41): K, Mhr, Median and R35 of TSW-15 well.

Formation | Sample No. K, md MHR, um { Median, um | R35, um

3 0.18 0.207 0.025 0.049

28H1 110.6 2.947 1.360 3.270

28H2 100.3 2.969 1.410 3.270

13H1 0.05 0.020 0.008 0.011

13H2 0.04 0.018 0.007 0.010

6 0.10 0.032 0.007 0.011

.. 55 146.7 4.787 1.890 4.170
_§ 53H1 2519 7.348 2.950 6.180
2 S3H2 184.1 5.755 1.290 5.080
E 18H1 9.83 1.975 0.051 0.333
3} 18H2 201.6 5.776 2.126 5.540
= 43H1 259.9 7.613 3.900 6.400
43H2 2379 5.726 2.255 5.565

21 164.2 5.262 1.155 4.720

11H1 14.51 2.158 0.099 0.333

11H2 207.0 6.485 4.420 5.740

7H1 57.8 3.816 0.299 2.095

TH2 27.9 2.822 0.038 0.212
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Table (5.42): K, Mhr, Median and R35 of TSW-21 well.

Formation | Sample No. K, md MHR, pm | Median, um | R35, um

17 0.17 0.059 0.010 0.017

25H1 20.2 1.990 0310 1.170

25H2 3.55 0.500 0.032 0.103

30H1 122 0.219 0.015 0.030

30H2 0.45 0.165 0.012 0.022

& 9H1 0.13 0.038 0.007 0.013
§ 9H2 0.27 0.053 0.009 0.015
& 24 6.45 0.745 0.101 0.205
5 54 0.08 0.024 0.006 0.010
52 0.13 0.083 0.021 0.035

16H1 0.16 0.078 0.012 0.022

16H2 0.15 0.077 0.012 0.024

20H1 0.27 0.056 0.008 0.014

20H2 0.55 0.095 0.010 0.018

45 0.21 0.051 0.011 0.019

2% 5 008 0.079 0.015 0.030
5‘ § 49 0.04 0.044 0.011 0.020
37 0.63 0.356 0.012 0.025
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Table (5.43): K, Mhr, Median and R35 of Abu Roash 'G", TSW-21 well.

Formation | Sample No. K, md MHR, um | Median, pm | R35, um

17 0.17 0.059 0.010 0.017

25H1 202 1.990 0310 1.170

25H2 3.55 0.500 0.032 0.103

30H]1 1.22 0.219 0.015 0.030

30H2 0.45 0.165 0.012 0.022

T 9H1 0.13 0.038 0.007 0.013
§ 9H2 0.27 0.053 0.009 0.015
& 24 6.45 0.745 0.101 0.205
5 54 0.08 0.024 0.006 0.010
52 0.13 0.083 0.021 0.035

16H1 0.16 0.078 0.012 0.022

16H2 0.15 0.077 0.012 0.024

20H1 0.27 0.056 0.008 0.014

20H2 0.55 0.095 0.010 0.018
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Table (5.44): K, Mhr, Median and R35 of U. Bahariya, TSW-7, 13, 15 and 21 wells.

Sample

Well No. K,md | MHR, um | Median, um | R35, um
32 0.30 0.080 0.008 0.012
10 0.64 0.281 0.054 0.111
22H 4.06 1.567 0.053 0.201
42 0.09 0.051 0.011 0.016
2H2 1.02 0.220 0.021 0.044
‘; 31H1 0.20 0.127 0.035 0.067
& 31H2 0.19 0.097 0.020 0.037
35 0.05 0.043 0.008 0.013
19 441 2.059 0.375 1.270
40 0.09 0.040 0.008 0.013
1H1 0.05 0.025 0.007 0.010
1H2 0.15 0.036 0.007 0.011
39 0.13 0.056 0.007 0.012
- 34 027 0.221 0.011 0.021
% 48 H1 0.16 0.039 0.009 0.014
48 H2 0.19 0.047 0.014 0.022
3 0.18 0.207 0.025 0.049
- 28H1 110.62 2.947 1.360 3.270
E 28H2 100.33 2.969 1.410 3.270
13H1 0.05 0.020 0.008 0.011
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Table (5.44), cont.: K, Mhr, Median and R35 of well of U. Bahariya, TSW-7,
13, 15 and 21 wells.

Well Sz;\}n:fle K, md MHR, pm | Median, um | R35, um
13H2 0.04 0.018 0.007 0.010
6 0.10 0.032 0.007 0.011
55 14674 | 4787 1.890 4.170
53H1 251.95 7.348 2.950 6.180
53H2 | 184.11 5.755 1.290 5.080
18H1 9.83 1.975 0.051 0.333
- 18H2 | 20162 | 5.776 2.126 5.540
fz 43H1 | 259.91 7.613 3.900 6.400
HBH2 | 23796 | 5726 2.255 5.565
21 16420 | 5.262 1.155 4720
11HI 14.51 2.158 0.099 0.333
11H2 | 207.07 6.485 4.420 5.740
7H1 57.83 3.816 0.299 2.095
TH2 27.99 2.822 0.038 0.212
45 0.21 0.051 0.011 0.019
a 5 0.08 0.079 0.015 0.030
fz 49 0.04 0.044 0.011 0.020
37 0.63 0.356 0.012 0.025
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Table (5.45): Grouping of L. Bahariya, BED1-11 well based on MHR values.

Group | MHR average, | Permeability
name Microns average, md
A 0.117 0.02
B 0.698 1.04
C 3.28 28.8

Table (5.46): MHR properties of TSW-8 well.

Group | MHR average, | Permeability
name Microns average, md
A 0.129 0.013

Table (5.47): Grouping of Abu Roash 'G’, TSW-21 well based on MHR values.

Group | MHR average, | Permeability
name Microns average, md
A 0.086 0.32
C 1.36 13.3

Table (5.48): Grouping of U. Bahariya, TSW-7, 13, 15 and 21 wells based on

MHR values.
Group | MHR average, | Permeability
name Microns average, md
A 0.099 0.221
C 4.31 123.9
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Table (5.49): Grouping of L. Bahariya, BED1-11 well based on median values.

Group Median Permeability
name average, um | average, md
A 0.01 0.018
B 0.08 1.04
C 0.52 28.8

Table (5.50): Median properties of TSW-8 well.

Group Median Permeability
name average, um | average, md
A 0.069 0.013

Table (5.51): Grouping of Abu Roash ‘G, TSW-21 well based on median values.

Group Median Permeability
name average, um | average, md
A 0.012 0.32
C 0.21 13.3

median values.

Table (5.52): Grouping of U. Bahariya, TSW-7, 13, 15 and 21 wells based on

Group Median Permeability
name average, um | average, md
A 0.015 0.221
C 1.48 123.9
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Table (5.53): Porosity, refined porosity, mercury porosity and permeability of
BEDI1-11 well.

Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %
351290 | 2 13.5 11.4 13.4 4.91
3513.60 3 13.1 11.0 13.1 1.47
3513.80 | 4 13.4 11.5 13.3 1.78
3514.60 5 13.1 11.6 13.0 1.83
351470 | 6 9.8 8.5 10.4 0.29
351530 | 7 7.6 6.0 7.6 0.02
3515.40 8 7.6 6.4 7.6 0.02
3515.60 9 10.0 8.1 10.0 0.02
3517.10 | 12 14.9 13.3 16.5 1.82
S 351720 | 13 16.2 14.7 13.2 22.68
E 351740 | 14 13.2 11.7 125 27.93
2 3518.10 | 15 15.6 13.9 15.9 24.89
E 351820 | 16 15.0 12.8 13.4 18.30
3 [351950] 21 6.3 50 | 77 0.03
- 3520.00 | 24 8.7 7.4 10.9 0.02
352090 | 25 7.3 5.6 11.1 0.02
352130 | 27 8.8 7.8 12.0 0.48
3521.60 | 28 13.6 11.0 12.0 0.71
352190 | 29 10.2 7.4 11.4 0.26
352250 | 30 12.6 10.2 10.9 2.09
3522.70 | 31 5.0 4.5 5.5 0.02
3525.50 | 39 6.5 4.8 6.5 0.01
3526.30 | 40 6.1 4.6 6.1 0.03
352640 | 41 11.5 10.1 13.1 0.35
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Table (5.53), cont.. Porosity, refined porosity, mercury porosity and

permeability of BED1-11 well.

Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %

3527.50 | 43 5.1 4.0 8.8 0.01
352820 | 44 15.6 13.7 14.9 21.14
3528.50 { 46 15.1 12.7 15.1 20.41
3528.70 | 47 9.3 6.9 6.3 0.01

3529.10 | 48 14.9 12.8 15.7 2.86
352940 | 50 17.7 15.3 16.2 64.00
3530.00 | 51 17.3 15.7 17.5 61.73

3530.10 | 52 10.0 8.6 12.8 0.16

o 3530.30 | 53 9.8 7.7 11.6 0.02
z 3531.10 | 54 11.3 9.3 12.9 0.13
-% 3531.60 56 13.8 10.3 16.7 0.11
S [3300] 59 | 10 | 95 122 0.16
*g 3533.10 | 60 14.9 12.4 16.9 0.16
E 353370 | 62 16.7 14.4 15.4 26.40
353480 | 63 13.9 12.1 10.8 17.36
3536.30 | 64 5.7 3.4 4.8 0.02
3536.80 | 65 13.5 11.6 14.4 12.50

354390 73 8.0 6.5 11.2 0.11

354460 | 74 7.2 6.0 9.5 0.02

354470 | 75 7.8 5.7 11.8 0.01
354554 76 8.1 7.0 10.9 0.10

354640 | 78 6.1 4.7 10.9 0.01

3546.60 | 79 7.6 6.1 7.6 0.02
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Table (5.54): Porosity, refined porosity, mercury porosity and permeability of

Capillaryv Pressure

TSW-7 well.
Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %

2021.45 32 11.9 9.6 12.3 0.30
2023.25 10 16.7 13.8 16.8 0.64
202420 | 22H 16.4 14.7 16.2 4.06
- 2026.85 42 14.4 12.1 10.2 0.09
§ 2027.75 | 2H2 14.6 11.9 13.5 1.02
E 2028.43 | 31H1 17.0 134 17.5 0.20
E 2028.88 | 31H2 16.3 12.8 17.7 0.19
i 2030.45 35 8.1 6.4 10.5 0.05
= 2031.35 19 18.2 16.5 20.2 441
2035.85 40 13.3 10.7 12.0 0.09
2037.33 1H1 10.5 8.0 10.5 0.05
2037.78 | 1H2 9.8 8.0 9.9 0.15
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Table (5.55): Porosity, refined porosity, mercury porosity and permeability of

TSW-8 well.
Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %
1799.70 57 16.4 13.5 19.8 0.006
1799.90 58 18.7 16.7 18.5 0.045
1800.10 | 59H2 18.7 16.6 18.1 0.030
. 1801.50 36 18.0 15.4 20.6 0.013
: 1802.50 38 16.1 13.0 20.5 0.007
2 1803.50 | 50H1 16.3 13.6 19.0 0.003
2 1804.50 33 17.2 13.9 18.9 0.007
<« 1806.25 | 41HI1 153 12.3 17.0 0.006
1806.75 44 16.3 13.7 17.7 0.005
1807.50 | 12H1 17.4 15.0 18.1 0.016
1808.50 51 15.9 13.0 19.6 0.007

Table (5.56): Porosity, refined porosity, mercury porosity and permeability of

TSW-13 well.
Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %
2049.50 39 10.7 8.2 12.3 0.13
<
S & [205275 34 126 | 102 | 135 0.27
-
;‘E 2055.25 | 48 H1 14.2 11.2 13.1 0.16
2055.75 | 48 H2 16.1 13.6 15.8 0.19
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Table (5.57): Porosity, refined porosity, mercury porosity and permeability of

Capillary Pressure

TSW-15 well.
Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %
2006.25 3 18.2 14.2 20.6 0.18
2006.75 | 28H1 24.9 22.0 224 110.62
2007.25 | 28H2 24.9 21.8 21.0 100.33
2010.75 13H1 17.1 13.3 17.2 0.05
2011.25 13H2 12.8 10.2 16.6 0.04
2014.00 6 10.4 7.8 14.8 0.10
- 2015.00 55 235 212 212 146.74
%‘ 2072.25 | 53HI1 24.1 21.6 23.9 251.95
g 2072.75 53H2 243 21.6 22.7 184.11
E 2073.25 18H1 16.5 13.7 18.0 9.83
E. 2073.75 18H2 233 20.4 23.1 201.62
= 2074.25 | 43H1 25.0 23.1 23.0 259.91
2074.75 | 43H2 253 22.6 233 237.96
2075.50 21 225 20.7 234 164.20
2077.25 11H1 20.2 17.3 194 14.51
2077.75 11H2 21.8 19.6 20.5 207.07
2078.25 7H1 20.3 17.6 19.1 57.83
2078.75 TH2 18.3 15.8 18.8 27.99
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Table (5.58): Porosity, refined porosity, mercury porosity and permeability of

TSW-21 well.
Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% Y%
1987.00 1 17 21.8 17.0 19.6 0.17
1987.75 | 25H1 24.6 22.5 21.7 20.29
1988.25 | 25H2 17.7 14.6 18.2 3.55
1988.75 | 30H1 15.1 12.6 16.0 1.22
1989.25 | 30H2 14.9 11.9 15.0 0.45
o 1990.75 | 9H1 11.1 8.6 14.6 0.13
Z 199125 | 9H2 11.5 9.2 13.4 0.27
2 199200 24 | 269 | 241 | 25 6.45
% 1993.00 | 54 4.1 3.0 8.2 0.08
1994.00 | 52 16.0 13.0 15.6 0.13
1995.75 | 16H1 13.9 11.0 14.3 0.16
1996.25 | 16H2 14.7 11.5 15.8 0.15
1998.75 | 20H1 12.2 9.6 15.1 0.27
1999.25 | 20H2 12.1 9.9 14.0 0.55
< = 2051.50 | 45 11.9 9.4 13.2 0.21
5‘5 2052.50 | 5 11.8 9.3 15.3 0.08
"-E 2053.50 | 49 14.3 10.8 10.9 0.04
= 205450 | 37 17.0 14.5 19.8 0.63
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Table (5.59): Porosity, refined porosity, mercury porosity and permeability of
Abu Roash 'G*, TSW-21 well.

Formation | Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %
1987.00 17 21.8 17.0 19.6 0.17
1987.75 | 25H1 24.6 22.5 21.7 20.29
1988.25 | 25H2 17.7 14.6 18.2 3.55
1988.75 | 30H1 15.1 12.6 16.0 1.22
1989.25 | 30H2 14.9 11.9 15.0 0.45
o 1990.75 | 9HI1 11.1 8.6 14.6 0.13
Z 199125 | 9H2 | 115 9.2 13.4 0.27
é 1992.00 24 26.9 24.1 22.5 6.45
5 1993.00 54 4.1 3.0 8.2 0.08
1994.00 52 16.0 13.0 15.6 0.13
1995.75 | 16HI 13.9 11.0 14.3 0.16
1996.25 | 16H2 14.7 11.5 15.8 0.15
1998.75 | 20H1 12.2 9.6 15.1 0.27
1999.25 | 20H2 12.1 9.9 14.0 0.55
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Table (5.60): Porosity, refined porosity, mercury porosity and permeability of
U. Bahariya, TSW-7, 13, 15 and 21 wells.

Well Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %

2021.45 32 11.9 9.6 12.3 0.30
2023.25 10 16.7 13.8 16.8 0.64
202420 | 22H 16.4 14.7 16.2 4.06
2026.85 42 14.4 12.1 10.2 0.09
2027.75 | 2H2 14.6 11.9 13.5 1.02
;' 2028.43 | 31H1 17.0 13.4 17.5 0.20
Z 2028.88 | 31H2 | 163 12.8 17.7 0.19
2030.45 35 8.1 6.4 10.5 0.05
2031.35 19 18.2 16.5 20.2 441
2035.85 40 13.3 10.7 12.0 0.09
2037.33 1H1 10.5 8.0 10.5 0.05
2037.78 1H2 9.8 8.0 9.9 0.15
2049.50 39 10.7 8.2 12.3 0.13
c"‘? 2052.75 34 12.6 10.2 13.5 0.27
IE 2055.25 | 48 HI 14.2 11.2 13.1 0.16
2055.75 | 48 H2 16.1 13.6 15.8 0.19
2006.25 3 18.2 14.2 20.6 0.18

ﬁ. 2006.75 | 28H1 24.9 22.0 224 110.62

% 2007.25 | 28H2 249 21.8 21.0 100.33
2010.75 | 13H1 17.1 13.3 17.2 0.05
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Table (5.60),

cont.;

Porosity, refined porosity, mercury porosity and

permeability of U. Bahariya, TSW-7, 13, 15 and 21 wells.

Well Depth, | Sample | Porosity, | Refined | Mercury | Permeability,
m No. % porosity, | porosity, md
% %
2011.25 1 13H2 12.8 10.2 16.6 0.04
2014.00 6 10.4 7.8 14.8 0.10
2015.00 55 235 21.2 212 146.74
2072.25 | 53H1 24.1 21.6 23.9 251.95
2072.75 | 53H2 243 21.6 22.7 184.11
2073.25) 18H1 16.5 13.7 18.0 9.83
E. 2073.75 | 18H2 23.3 204 23.1 201.62
Fz 2074.25 | 43H1 25.0 23.1 23.0 25991
2074.75 | 43H2 253 22.6 233 237.96
2075.50 21 22.5 20.7 234 164.20
207725 | 11H1 20.2 17.3 194 14.51
2077.75 | 11H2 21.8 19.6 20.5 207.07
2078.25| 7HI1 20.3 17.6 19.1 57.83
2078.75| 7TH2 18.3 15.8 18.8 27.99
2051.50 45 11.9 9.4 13.2 0.21
:. 2052.50 5 11.8 9.3 15.3 0.08
; 2053.50 49 14.3 10.8 10.9 0.04
2054.50 37 17.0 14.5 19.8 0.63
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Table (5.61): Correlation coefficients values before and after applying

the refined porosity concept in TSW-7, 8, 13, 15 and 21 wells.

Well Correlation coefficient before | Correlation coefficient after
applying the refined porosity | applying the refined porosity
TSW-7 0.70 0.79
TSW-8 0.87 0.89
TSW-13 0.27 0.32
TSW-15 0.87 0.91
TSW-21 0.71 0.78
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Capillary Pressure

Table (5.62): Comparison of different petrophysical parameters of the different studied units.

Averages
Unit Group D, K, Pd, Swirr, Pvcl | Pve2, | MHR, Md, R35,
% md psi % % % um pm pm
U. Bahariya, A 13.6 0.18 1057 20.2 - 663 | 0099 | 0015 | 0.027
C 21.9 123.9 114 3.40

L. Bahariya,
BED-1 field

Abu Roash

Abu Roash B
=

TSW-field

325

0.08

18.1
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