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sweet spots relative to paleotopographic and structural highs
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POROSITY AND PERMEABILITY DATA

FROM CORE PLUGS

Porosity and Permeabiiity Data measured from Core Piugs
measured by Alan Byrnes, Kansas Geological Survey

CoreHame
Carter-Colliver

Average
Drews A-1

Average

Depth
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976

3N3AN3
3134
3135
31351
3147
31473
31475

Poro. () Perm. (md)

211
20.0
18.7
56
131
21.0
14.2
11.5
17.2
203
18.2
215
19.8
221
208
209
228
209
22.3
16.6
13.6
18.4
18.1
10.8
11.5
14.2
14.7
2041
16.9
21.4
15.7

13.22
26.83
3.04
0.07
0.69
42.62
29.59
10.47
0.47
55.82
24.36
56.6
7.37
25.96
297.55
86
223.45
10.86
5.36
2.51
3.23
19.99
39.48
0.02
0.04
0.08
0.01
0.01
0.11
0.96
0.18

Core Hame Depth
H. Rader#1 N7z

N73
3176.5
N7

Average

Hafferman#1 29555
29555
2955.6
2958.2
2958.9
2958.9
2961.2

Average

Michaelis #1 365
3165.6
3166
BT
3168

Average

Rader #2 31123
3126
313

Average

(E.E.) Tohias: 2965
2966

Average

Poro.
27.2
30.0
179
19.3
23.6
299
305
326
258
285
2717
238
284
19.7
18.0
2186
18.2
15.6
18.6
287
21.4
208
23.7
26.3
27.8
271



POROSITY OCCLUSION DATA - COMBINING CORE PLUG
MEASUREMENTS AND THIN SECTION ESTIMATION



Explanation of Data Given:

= Each spreadsheet gives the percent porosity occluded by each cement found at
that specific depth, as well as the remaining extant porosity.

= Only data from the oolitic grainstone facies was used in determining averages
of porosity occlusion by cement for the porosity evolution model (Figure 5-2).

= Extant porosity was measured from core plugs extracted from oolitic
grainstone intervals of the core by Alan Byrnes of the KGS.

= Extant porosity of the oolitic packstone intervals and the oolitic grainstone
intervals that do not have core plug data was visually estimated from thin
sections, using Terry and Chilingar (1955). These values are italicized in the
extant porosity rows of the spreadsheets.

= All data of porosity occlusion percentages for each cement was visually
estimated from thin section analyses.

= Total porosity occlusion averages for the early cements (Events 3-8) were
calculated for the total porosity occluded for the entire well. Therefore, these
averages were calculated separately, since early cements were not found
within an entire well.

= Total porosity occlusion averages for late cements (Events 9-29) from the
Carter-Colliver CO2 Injection Core were calculated only from depths where

early cements were not present, to make data from other wells comparable.



» Key to Abbreviations:

o MC - Meniscus Cement (Event %)

o SED - Micritic Cement/Sediment (Event %)

o SL1-CementSL1 (Event5)

o NL1-Cement NL1 (Event6)

o YC-Yellow Cement (Event 7)

o BL1-CementBL1 (Event38)

o SL2-Cement SL2 (Event11/12)

o NL2 - Cement NL2 (Event 14)

o ICRD - Intracrystalline Rhombic Dolomite (Event 15)
o ML1 - Cement ML1 (Event 18)

o E24 - Late Calcite Cements NL3, SL3, NL4, BL2, DB1 (Event 24)
o Bdolo — Baroque Dolomite (Event 25/26)

o Qtz — Mega-quartz (Event 25/26)

O ExP — Extant Porosity

Calculation of % occlusion by early cements for western wells:
* from the Carter-Colliver CO2 Injection Core data

Within 2.0 feet, there is an average of 47% porosity occlusion by early cements.
15.6 (MC) + 12.8 (SED) + 4.2 (SL1) + 6.0 (NL1) + 1.4 (YC) + 6.0 (BL1)
equals 46% (Early Cements total) occlusion
Total footage for the well is 22 feet.
Therefore, early cements occlude only 4.7% of this 22 feet.
(46% occlusion * 2.0 ft.) / 22 ft total = 4.7% occlusion)

Calculation of % occlusion by early cements for eastern wells:
* from the E.E. Tobias #1 core data

Within 0.3 feet, there is an average of 9% porosity occlusion by early cements.
12% @ 2965 ft. + 6% @ 2965.3 ft = 9% within 0.3 ft.

Total footage for the well is 3.2 feet.

Therefore, early cements occlude only 0.84% of this 3.2 feet.
(9% occlusion * 0.3 ft.) / 3.2 ft total = 0.84% occlusion)



Porosity Data for Percent Cement Occlusion:

Wl Carter-Colliver COZ infection Core
"this data was used to make Figure 2-11

Doitic Gralnstons Data

[Depth (ft) | 2a55] 2a95525] 29555] 2a55.75] 295ea] 2957] 29sa] 2959] 2me0] 2981] 2962 2063] 2oe4] 2985

Cements:

M 20 23 20 15 I 0 1] 0 0 1] I 1] 0 1]
SEQ 15 12 24 13 I 0 0 0 0 0 I 0 0 0
SLY 7 7 4 3 I 0 1] 1] 0 1] I 1] 1] 1]
NL{ 10 10 ] 5 I 0 1] 1] 0 1] I 1] 1] 1]
Vio 5 0 2 0 1 0 0 i 0 0 0 0 0 0
BL{ 5 T o] g 5 0 1] 1] 0 1] 1] 1] 1] 1]
5.2 0 0 0 5 10 17 15 15 15 20 20 15 10 20
N2 5 5 10 10 15 5 10 12 17 15 18 25 23 26
IR0 0 0 0 0 I 2 0 3 1 1 1 1 3 5
ML 0 3 1] 5 A 5 ] ] g 10 7 2 0 ]
E2d 25 27 15 15 45 a0 60 47 38 40 40 30 25 20
Beiok 0 0 0 0 I 0 0 0 3 0 7] 10 10 0
iz ] 2 ] 1] 0 ] 4 ] 1] 1] I 0 10 2
ExF 3 4 10 21 20 16 ] 13 2 14 12 17 20 18

Well Carter-Colliver COZ Injection Core

Qalitic Graihstone Data cont:

[Depth ifty | 2o66]  2067] 2o68] 2980  2g70] 2om[  z2av2]  zava[  2gve[  2a7s] 2976
Cements:
WC
SED
81
NLT
¥iZ
Bif
SL2
N2
ICRD
[T
E24
Bdiokn
iz
ExP

o] o o} Qo] G | G

boa | —
o | oo

o n

M[ MMDEEDDD
o o
[ (SR ol
P2 Lt =l ot i =] =) =] ] ] )

[
=

=

i [ [ SR L]
&DDU‘DU‘ID’DDDDDDD

Mol |m| oL |Fo|a|o|o|=| o

Mool o BHola|e|e|e]a

ral={ o= (e
o g D] e B ) P e Foee | e P ] o] e

i P11 el Pt el Bt E P P Pt P e

Mlo| ol = o Hlolo|o|o|=| o

] (=] (s
Bl o2 = | m| Holo|o|o|o|o)

2 =] b | =
P EEA =T P FETWE N Pt el P e P e e et

[
=
=] =
co| S|

=
N

Fossiiferaus Ooidic Packstone Data

[Depth: [ 29398] 296325
Cements:

[Cepwiud T 10 T0
Fl_z 15 15
HLZ 15 22
[crD 1 1
| I 10 5
IEz2 35 an
Jedoio 3 10
loe 0 0
[EF i1 18




Well: Drews A-f

Qoiltic Grainstohe Data:

[Depth (fy |  3133]  3134] 3134.7]  3135] 3147.3] 3147.7|
Cements:

MCc 0 0 1] 0 0 1]
SED 0 0 0 0 0 0
SL1 0 0 0 0 0 0
NLT 0 0 0 0 0 0
YC 0 0 0 0 0 0
BL1 4 0 0 0 0 1]
SL2 g 17 17 26 15 12
NL2 35 17 25 18 35 24
ICRD 2 1] 1 5 0 0
MLt 5 B 2 0 0 2
E24 23 35 35 32 30 34
Bdolo 2 0 0 0 0 7
Qtz 10 10 5 5 3 0
ExP 11 12 15 14 17 21

Fossiliferous Qoltic Packstone Data

[Depth: | 31471  31586)
Cements:

Dep Mud 5 38
SL2 7 5
MNL2 23 10
ICRD 3 1]
ML1 2 0
E24 35 34
Bdolo 0 0
Qtz 5 0
ExP 20 13




Well: H Rader #1

Qoitic Grainstone Data:

[Depth (f) |  3172] 31722 3173]  3173] 3735 31739] 31752 3177
Cements:

MC 0 0 0 0 0 0 0 0
SED 0 0 0 0 0 0 0 0
SL1 0 0 0 0 0 0 0 0
NLT 0 0 0 0 0 0 0 0
YC 0 0 0 0 0 0 0 0
BL1 0 0 0 0 0 0 0 0
Si2 12 13 10 20 10 12 10 14
NL2 25 33 30 20 30 35 33 30
ICRD 0 0 2 0 0 0 0 0
MLT 2 0 1 0 4 0 2 0
E24 30 18 20 20 30 25 36 18
Bdolo 4 11 E 10 4 3 0 8
Qtz 0 0 0 0 0 0 0 10
ExP 27 25 28 30 22 25 20 20

Fossiliferous Qolitic Packstone Data

[Depth: | 31732] 3176.5|
Cements:

Dep Mud 10 15
SL2 10 10
NL2 20 5
ICRD 0 0
ML1 4 2
E24 40 30
Bdolo 10 20
Qtz 0 0
ExP & 18




Well: Michaelis #1

Qolitic Grainstone Data:

(Depth (ft) | 3165]  3165.6] 3166]  3166.3] 3167] 3168
Cements:
MC 0 0 0 0 0 0
SED i] 0 0 0 0 1]
Si1 0 0 0 0 0 0
NLT 0 0 0 0 0 0
YC 0 0 0 0 0 0
BL1 0 0 0 0 0 0
SL2 21 25 13 20 10 12
NL2 18 35 37 25 37 33
ICRD 0 0 0 0 0 0
K] 1 2 2 2 0 0
E24 37 20 23 25 28 36
Bdolo 3 0 3 5 7 3
Qtz 0 0 0 0 0 0
ExP 20 18 22 23 18 16




Well: Rader #2

Qolitic Grainstone Data:

[Depth (ff)

3112.3

31124/ 3113]

3113.5

Cements:

MC

SED

SL1

NLT

YC

BL1

SL2

NL2

ICRD

MLT

E24

Bdolo

Qtz

o|o|Flo| =8 o|lo|o|lo|o|o

ExP

29

() [ | —
,meODmMDDDDDD
'd,DDMIJmDD'b‘MDDDDDD

Dlwlo|Flo|o|8lslolo|lolo|lo|lo

Fosslliferous Qolitic Packstone Data

[Depth: | 3112]  31155]
Cements:

Dep Mud 5 17
SL2 20 20
NL2 15 15
ICRD 3 0
ML1 7 5
E24 40 35
Bdolo 0 0
Qtz 3 0
ExP 7 a




Wiell: Hafforman #1

Doltic Gramstone Data:

29555] 20855 20556] 20558  2ose] 29sa.2]  296m.0] 29580 29612

2055]

[Depth (ft) |

Cements:

i

24
33

10

24

e
20

11

28

25

18

17

29

25
25

20

26

25
23

15

29

27
24

11

26

16
28

17

33

15
33

15

30

14
20

25

31

22

17

20
3

34

SED
SLT
MLT
YC

BLy
SL2
MiLZ

ICRD
it
E24

Blalo
iz

ExF
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Well. E E. Tobias #1

Qoltic Grainstone Data:

[Depth (ft) | 2065]  2965.3] 2066|  2966.1 2068| 29682
Cements:

MC 5 3 0 0 0 0
SED 0 0 0 0 0 0
SLT 0 0 0 0 0 0
NLT 0 0 0 0 0 0
YC 0 0 0 0 0 0
BL1 7 3 0 0 0 0
SL2 19 17 15 20 29 18
NL2 23 22 30 20 23 30
ICRD 0 0 1 0 2 0
[T TR] 4 2 3 0 1 0
E24 12 21 15 20 15 11
Bdolo 4 3 8 5 0 2
Qiz 0 2 0 5 0 7
ExP 26 27 28 30 30 32

12



"rAverages from each core for each cement used in the back-calculations

Western Wells
Cements:

Early Cements
SL2

NL2

Event 24 Cements
Extant Porosity

Eastern Wells
Cements:

Early Cements
SL2

NL2

Event 24 Cements
Extant Porosity

Carter-Colliver

4.7
208
202
298
18.0

Drews A-1

nfa
15.8
257
320
15.0

H. Rader #1

nfa
126
295
246
250

Hafferman#1 E.E. Tobias#1 Average %

nfa
208
242
16.1
290

08
19.7
247
18.7
288

13

0.8
203
24.5
15.9
28.9

presented in the porosity evolution section.

Michaelis #1

nfa

16.8
308
28.1
195

Rader #2

nfa
13.5
336
275
220

Average %

4.7
15.9
28.0
284
19.9



STABLE ISOTOPE DATA
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FLUID INCLUSION DATA
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Key to the abbreviations used in the headings of the following spreadsheets:

* FIA: Fluid Inclusion Assemblage (numbered according to well and depth)

o Example — Rader #2 well at depth 3112.4 feet had three separate FIAs
measured (FIAL, FIA2, and FIA3).

e Th min (°C): The minimum homogenization temperature

» Th max (°C): The maximum homogenization temperature, if a range of
temperatures was measured.

» Te (-°C): The eutectic temperature

« Tmfinal (-°C): The final melting temperature of ice
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Fluid Inclusion Data

Cement SL2 (Event 11/12)

Well  Depth(ft) FIA  Thmin ("C) Th max ("C) Te (-"C) Tm final (-"C)

Rader #2 3112.4 FIA1 51.0 52.0 54/40/28 135
Rader #2 3112.4 FIA 1 49.0 51.0 - 14.5
Rader #2 3112.4 FIA 1 48.0 49.5 - 14.0
Rader #2 3112.4 FIA1 43.0 45.0 54/40/28 16.0
Rader #2 3112.4 FIA1 - - - 13.9
Rader #2 3112.4 FIA 1 - - - 12.6
Rader #2 3112.4 FIA 1 - - - 13.8
Rader #2 3112.4 FIA 2 47.0 49.0 - -

Rader #2 3112.4 FIA 2 44.0 45.0 - -

Rader #2 3112.4 FIA 3 50.0 51.0 - 14.0
Rader #2 3112.4 FIA 3 - - - 13.8
Rader #2 3112.4 FIA 3 - - - 14.2
Rader #2 3112.4 FIA 3 - - - 13.3
Rader #2 3112.4 FIA 3 - - - 12.9
Rader #2 3113.5 FIA1 48.0 49.0 - 14.1
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Fluid Inclusion Data - continued

Cement NL2 (Event 14)

Well Depth (ft) FIA Thmin ("C) Thmax (‘C) Te (-°C) Tm final (-°C)
Drews A-1 3147.7 FIA1l 59.9 61.4 - 17.0
Drews A-1 3147.7 FIA1l 58.0 61.4 - -
Drews A-1 3147.7 FIA1l 57.0 60.1 - 19.3
Drews A-1 3147.7 FIA2 55.0 57.0 - -
Rader #2 31124 FIA1l 54.0 55.0 - 14.4
Rader #2 31124 FIA1 56.0 57.0 52/40/26 12.9
Rader #2 31124 FIA1 - - - 13.7
Rader #2 31124 FIA1 - - - 14.0
Rader #2 31124 FIA1 - - - 13.8
Rader #2 31124 FIA1 - - - 6.9
Rader #2 31124 FIA1 - - - 14.0
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Fluid Inclusion Data - continued

Cements NL3, SL3, NL4, BL2, and DB1 (Event 24)

Well Depth (ft) FIA Thmin ("C) Thmax ("C) Te (°C) Tmfinal (-°C)
Drews A-1 3147.7 FIA1l 75.1 78.9 - -
Drews A-1 3147.7 FIA1l 98.0 100.0 - -
Drews A-1 3147.7 FIA1l 100.0 102.0 - -
Drews A-1 3147.7 FIA1l - - - 17.1
Drews A-1 3147.7 FIA1l - - - 17.2
Drews A-1 3147.7 FIA1l - - - 16.2
Drews A-1 3147.7 FIA2 85.0 88.0 - 17.4
Drews A-1 3147.7 FIA 2 78.0 79.0 - 11.3
Drews A-1 31477 FIA2 65.0 68.0 - -
Drews A-1 3147.7 FIA3 97.5 99.1 - -
Rader #2 31135 FIA1l 68.2 68.9 - 16.8
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Fluid Inclusion Data - continued

Baroque Dolomite Cement (Event 25/26)

Well Depth (ft) FIA Thmin ("C) Thmax ("C) Te (‘C) Tm final (-°C)
Drews A-1 3147.7 FIA1  108.0 110.0 - 20.1
Drews A-1 3147.7 FIA1 1290 130.0 - 22.9
H.Rader#1 31722 FIA1  93.7 95.7 - 18.1
H.Rader#1 31722 FIA1  100.0 102.0 - -
H.Rader#1 31722 FIA1  116.0 119.0 - 23.1
E.E. Tobias 2966 FIA1  90.7 - - 23.1
E.E. Tobias 2966 FIA1  103.9 - - 22.3
E.E. Tobias 2066 FIA1  97.3 - - -
E.E. Tobias 2066 FIA1  105.1 - - 20.2
E.E. Tobias 2966  FIA2 - - - 21.4
E.E. Tobias 2966  FIA2 - - - 23.0
E.E. Tobias 2966  FIA2 - - - 22.2
E.E. Tobias 2966 FIA3  121.0 123.0 - -
E.E. Tobias 2966 FIA3  113.0 114.0 - -
E.E. Tobias 2966 FIA3  116.9 118.0 - -
E.E. Tobias 2966 FIA4  105.0 107.0 - -
E.E. Tobias 2966 FIA4 930 95.0 - -
E.E. Tobias 2966 FIA4  101.0 103.0 - -
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CALCULATIONS OF $'°0 (VSMOW)
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This appendix includes all the data used to calculate the oxygen isotopic
composition of the pore fluids from which the various calcite and dolomite phases
precipitated. The calculations were carried out for calcite using the following
equation (Friedman and O’Neal, 1977):

10°In o= 2.78 * 10° T2+ 2.89 (equation 1)

where (10° In @) is approximately equal to (8"®Ocalcite - 8 *Ouwater) and T equals the
temperature in Kelvins. By rearranging equation 1:

(8" Ocatcite - 52 Owater) = ((2.78 * 10°%) / T?) + 2.89
- 5" Owater = ((2.78 * 10°%) / T?) + 2.89 - "®Ocacite
8" Owater = ((2.78 * 10°) / T?) — 2.89 + 8" ®Ocalcite (equation 2)

where 5"®Owater and *®Ocalcite are in permil (%o) relative to CO2 evolved from PDB.
Lastly, the following equation was used to convert 8**Owater (VPDB) to 8 ®Ouwater
(VSMOW):

"% Owater (VSMOW) = 1.03092 * 3*®Ouater (VPDB) + 30.92 (equation 3)

For dolomite, these equations vary slightly, and the original publication of these
equations can be found from Land (1985) and Anderson and Arthur (1983):

10°In @ =2.78 * 106 T2+ 0.91 (equation 1a)
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where (10° In @) is approximately equal to (8"®Odolomite - 5"°Owater) and T equals the
temperature in Kelvins. By rearranging equation 1:

(8" Oudolomite - 82 Owater) = ((2.78 * 10°) / T?) + 0.91
- "8 0water = ((2.78 * 10°%) / T?) + 0.91 - 5'®Ouolomite
8" 0water = ((2.78 * 10°) / T%) — 0.91 + *®Ouotomite (eqUation 2a)

where 5"®Owater and &' Ogolomite are in permil (%o) relative to CO2 evolved from PDB.

Lastly, the following equation was used to convert 8**Owater (VPDB) to 8"®Ouater
(VSMOW):

88 0water (VSMOW) = 1.03086 * 82 Ouater (VPDB) + 30.86 (equation 3a)

The following headings are used in the spreadsheet used to calculate the oxygen

isotopic composition of the water from which the cement phases precipitated:

o Cement: The cement phase (and corresponding event number) that the preceding
calculations are being applied to find the oxygen isotopic composition of the pore
fluids that precipitated that particular cement.

o 80 calc/dolo (VPDB): The measured oxygen isotopic value (Appendix Six) of
the calcite or dolomite samples, expressed in delta value notation in permil (%o).

o Th ("C): The homogenization temperature obtained from fluid inclusions
(Appendix Seven). A maximum and minimum Thwas employed for each cement
during calculations.

o Th (K): Tnconverted to the Kelvin temperature scale.

o 8180 H20 (VPDB): The value of 5 *Ouwater (VPDB), (see equation 2/2a)

o 8180 H20 (VSMOW): The value of 5®Owater (VSMOW), (see equation 3/3a
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Calculations 6180 Water (VSMOW)

Cement 5180 calc/dolo (VPDB) Th (“C) Th (K) 5180 H.O (VPDB) 5180 H20 (VSMOW)

Early (2-7) -3.6 20 293 -33.09 -3.2
Early (2-7) -6.0 20 293 -35.49 -5.7
Early (2-7) -3.6 25 298 -32.01 2.1
Early (2-7) -6.0 25 298 -34.41 -4.6
SL2 (11/12) -6.1 52 325 -29.53 0.5
SL2 (11/12) -5.4 52 325 -28.83 1.2
SL2 (11/12) -6.1 43 316 -31.05 -1.1
SL2 (11/12) -5.4 43 316 -30.35 -04
NL2 (14) -5.7 61 334 -27.73 1.4
NL2 (14) -3.9 61 334 -25.93 4.2
NL2 (14) -5.7 45 318 -30.30 -0.3
NL2 (14) -3.9 45 318 -28.51 15
Late Calcites (24) -8.4 102 375 -25.28 4.9
Late Calcites (24) -4.1 102 375 -20.98 9.3
Late Calcites (24) -8.4 65 338 -29.84 0.2
Late Calcites (24) 4.1 65 338 -25.54 4.6
Dolomite (25/26) -7.2 130 403 -25.22 4.9
Dolomite (25/26) -5.5 130 403 -23.53 6.6
Dolomite (25/26) -7.2 90 363 -29.21 0.8
Dolomite (25/26) -5.5 90 363 -27.51 25
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BACK-CALCULATIONS FOR DETERMINATION
OF POROSITY EVOLUTION
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This appendix includes a brief overview of the back-calculations used to
determine the extant porosity at each step of the porosity evolution presented in
Chapter Five (Figure 5-2). There are three types of data used in these calculations: 1)
measured (actual), 2) hypothetical (assumed), and 3) calculated. The measured data
was split into two categories for comparison purposes, eastern (downdip) well versus
western (updip) wells, and the averages of each localities (eastern and western) data
set was used for final back-calculations. Averages given are for the total porosity

occluded for the entire Raytown Limestone.

1. Measured Data

a. Final Extant Porosity — This is the percent porosity remaining at the

end of Step Seven. These data were obtained from core plug analyses.
i. Average final extant porosity for eastern wells: 28.9%
ii. Average final extant porosity for western wells: 19.9%

b. Porosity Occluded by Event 24 Cements — This is the percent porosity
occluded by the late calcite cements (Event 24) during Step Seven.
Occlusion by these cements yields the final extant porosity. These
data were obtained by visual estimates from thin section analyses.

I. Average porosity occluded by Event 24 cements in eastern
wells: 15.9%

ii. Average porosity occluded by Event 24 cements in western
wells: 28.4%

c. Porosity Occluded by Cement NL2 — This is the percent porosity
occluded by cement NL2 (Event 14) during Step Five. Occlusion by
this cement yields the extant porosity remaining prior to dissolution
occurring in Step Six. These data were obtained by visual estimates
from thin section analyses.

I. Average porosity occluded by NL2 in eastern wells: 24.5%

ii. Average porosity occluded by NL2 in western wells: 28.0%
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d. Porosity Occluded by Cement SL2 — This is the percent porosity
occluded by cement SL2 (Event 11/12) during Step Four. Occlusion
by this cement yields the extant porosity remaining prior to occlusion
of porosity during Step Five. These data were obtained by visual
estimates of thin section analyses:

I. Average porosity occluded by SL2 in eastern wells: 20.3%
ii. Average porosity occluded by SL2 in western wells: 15.9%

e. Porosity Occluded by Early Cements — This is the percent porosity
occluded by early cements (Events 3-7) during Step Two. Occlusion
by these cements yields the extant porosity remaining prior to
dissolution and compaction during Step Three. These data were
obtained by visual estimates of thin section analyses:

i. Average porosity occluded by early cements (Events 3-7) in
eastern wells: 4.7%

ii. Average porosity occluded by early cements (Events 3-7) in
western wells: 0.8%

f. Porosity Created After Final Dissolution — This is the percent porosity
remaining after dissolution during Step Six (Events 17 and 22), which
occurred after microfracturing (Event 16) and stylolitization (Event
20/21). Remaining porosity after Step Six yields the porosity occluded
during Step Seven. This dissolution was equal throughout the
Raytown Limestone, due the regional nature of microfractures that
acted as fluid conduits. These data were determined by subtracting the
porosity occluded by Event 24 cements from the final extant porosity.

I. Porosity created after final dissolution in both eastern and

western wells: 20%
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2. Hypothetical Data

a.

Initial porosity — This is the percent porosity of the Raytown
Limestone directly after deposition (Step One). These data were
obtained from theoretical calculations, based on research by Graton
and Fraser (1935). An initial value of porosity was assumed based on
packing and sorting configurations of the Raytown Limestone, and the
same value was used for both eastern and western locations.

i. Hypothetical initial porosity for both eastern and western

wells: 32%.

3. Calculated Data
a. Porosity Created by Initial Dissolution — This is the percent porosity

remaining after dissolution and compaction (Events 9 and 10) at the
end of Step Three. The porosity created during Step Three yields the
porosity to be occluded during Steps Four and Five. These data were
determined from subtraction of porosity values determined in Steps
One and Two. This step is underlined in the back-calculations.

i. Porosity created after dissolution in eastern wells: 38.4%

ii. Porosity created after dissolution in western wells: 44.9%
Extant Porosity Remaining After Initial Dissolution - This is the
percent porosity remaining after dissolution and compaction (Events 9
and 10) at the end of Step Three. The porosity created during Step
Three yields the porosity to be occluded during Steps Four and Five.
These data were determined from subtraction of porosity values
determined in Steps Seven, Six, Five, and Four. This step is italicized
in the back-calculations.

I. Porosity created after dissolution in eastern wells: 69.6%

ii. Porosity created after dissolution in western wells: 72.2%
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*Back-calculations to determine the extant porosity after initial dissolution (Event 9):

1. Step Seven: Final Extant Porosity
a. Eastern Wells: 28.9%
b. Western Wells: 19.9%

2. Step Six: Final Extant Porosity minus Occlusion by Event 24 Cements equals

Porosity remaining after final dissolution
a. Eastern Wells: 28.9% - (-15.9%) = 44.8%
b. Western Wells: 19.9% - (-28.4%) = 48.3%

3. Step Five: Porosity remaining after final dissolution minus Final dissolution

equals Porosity remaining after occlusion by Cement NL2
a. Eastern Wells: 44.8% - 20% = 24.8%
b. Western Wells: 48.3% - 20% = 28.3%

4. Step Four: Porosity remaining after occlusion by Cement NL2 minus
Occlusion by Cement NL2 equals Porosity remaining after occlusion by
Cement SL2

a. Eastern Wells: 24.8% - (-24.5%) = 49.3%
b. Western Wells: 28.3% - (-28.0%) = 56.3%

5. Step Three: Porosity remaining after occlusion by Cement SL2 minus
Occlusion by Cement SL2 equals Extant porosity remaining after initial
dissolution

a. Eastern Wells: 49.3% - (-20.3%) = 69.6%
b. Western Wells: 56.3% - (-15.9%) = 72.2%

*Back-calculations to determine the percent of dissolution during Event 9:

6. Step One: Initial Porosity after Deposition
a. Eastern Wells: 32%

b. Western Wells: 32%
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7. Step Two: Initial porosity after deposition minus Occlusion by Early Cements
equals Porosity remaining after occlusion by Early Cements
a. Eastern Wells: 32% - 0.8% = 31.2%
b. Western Wells: 32% - 4.7% = 27.3%
8. Step Three: Porosity remaining after initial dissolution minus Porosity

remaining after occlusion by Early Cements equals Porosity created by initial

dissolution
a. Eastern Wells: 69.6% - (-31.2%) = 38.4%
b. Western Wells: 72.2% - (-27.3%) = 44.9%
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