Hugoton Geomod4 Build

The following is a detailed recap of the building of the Hugoton geomodel version
4 (Geomod 4). Provided in this preliminary version are all the gory details.

Contents and Approximate slide numbers:

Structural Grid Models 1-18
Lithofacies Models 19-64
Porosity Models 65-73
Other Property Models 77-81
Workflow to make small model 82-108

Upscale 3X4 Hoobler sim mod 109-121



Prepare GM3

Six sub-models: Delete properties and fluid contacts

Delete well headers in each folder by folder (very slow process) and import new well headers.
Rename files with correct numbers (eg Cgrv_ONLY _las-295 becomes ...-295, Chase 218 — Chase.

Did not delete the wells from the other folders. Takes too long. Some or all folders may need re-
linking.

Core 28 duplicates wells in

other folders. Delete from

Import | Cresate

Adttribute Caolumn | Use | Comrents
weell new
head | well Name ,1_ The well name should these fOIderS'
1 be unigue
Unigque well id 2
Importwell
dgviation *-coordinate 3
1 “Y-coordinate 4
Importwell | Kellybushing (KB} | |7 ¥ | lfnotgiven, KB =0
logs ‘Well symbal ’3— [v | Danotuse space !
Top depth (MD) &
Bottam depth (MDY | |5 ra

Conversions
[ Corwvertto project units

Units of input data: =" | J Z | J

Header info (first 30 lines):

Line 1: WELL_NAME UwI-API SURFX SURFY TOP_DEFTH BOTTOM_DEPTH DATIIM SYM A
Line 2: 15067203350000 15067203380000 1228041.7 378031.5 2000 3150 310C
Line 3: 15075202010000 15075202010000 1109267.1 444602, 4 2000 3000 333z
Line 4: 35139207330000 35139207330000 1049343.6 5764.2 2000 3500 3237 Key-
Line 5: 15129212450000 15129212450000 1060986.9 193206 2000 2775 3328 Key-
Line 6: 15189206570000 15189208570000 1216318.4 185085.1 2000 3200 30z2E
Line 7: 150553206160000 15055206160000 1280556.1 412618 2000 3200 2950 Key-
< >

v Ok ‘x Cancel ‘




Well tops import

Create 4 new tops folders
(Framework, Chase and Cgrv
tops, plus set for the 28 core
wells)

Delete old well tops folders

w Import Petrel Well Tops: 1306 Chase LAS tops. TXT

X

T W

Column # 2 3 4 5 6 7
Attribute X ki Type | Surface | Well e}
Attribute name  |X A z Type Surface  |Wyell w0
Attribute type | DOUBLE| DOUBLE|DOUBLE| %OID | KIDTAG | KIDTAG | DOUBLE
LUnit feet feet feet feet

-
-

Header info (first 30 lines):

'E Sub-sea Z walues must be
L]

negativel

Undefined value

-999

Line
Line
Line
Line

<

1:
2: VERSION 1
3:
4:

#Petrel Well Tops

BEGIN HEADER

REAL X

v’ OKFarAl

v

QK |x Cancel |




Import new LAS files

Match Filename and Well

Import well logs

Hint: Petrel has tried to match vour files with awell. In the list below

wiou can choose a different ane.

File File Name Well Trace

1 15055206550000 15055206550000
2 150552027 40000 150552027 40000
3 15055202900000 15055202900000
4 1A055 202920000 16055202920000
& 1A055203RE0000 1605520360000
B 1A055204130000 16055204130000
7 1505520431 0000 15055204310000
g 15055204420000 18055204420000
g 15055205330000 15055205350000
10 |18055205550000 15055205550000
11 |15055205760000 160552057 60000
12 |15055205390000 150552058390000
13 |15055205930000 15055205830000
14 [15055206160000 16055206150000
15 [MAR05A20E220000 1605520R220000
16 |1a055206540000 15055206540000
17 |1a055206600000 18055206600000

ok

X Cancel |

NO MORE THAN 200 AT A TIME!!

% Hints llnputData ]SEningS ]':'U”its

Create new
well = Importwell Impart well
Irmportwell = dewviation logs
head

4 For multiple use, the filename must be according to the name of the
well. Only numbers and letters in the well name are checked.
Example:

Well name: 34/7B-TH Legal filenames: |34_?El,’1 H_LOG ﬂ

2 ‘el logs should be connected to the appropriate global well log (if
such exisf]. |fthe appropriate global well log does not exist, a new
one will be created based on the selected property template and
the given name.

4 Logpoints can be connected to MD depth or X2 coordinates. If
*'Z coordinates are used, the nearest paints in the trace are found
lerrar upaon too large distance to trace).

|Header infa (first 200 lines): 15081300830000 -» 15081 300890000

Line 1l: “Version Information ”
Line 2: WERS. 2.0:

Line J: WRAP. MO :

Line 4: END. PETRA : GeoPLUS Corporati
< >

v OKFDrAII‘ v X Cancel |

Mash OK for all



Verify there are curves for all wells:
Wells>Filter>

w Settings for ‘Wells’

?/X
Style ] Info ] Statistiu:a] CD|DFS] Filter lIcans | Operations ] Time \ Thickness] Fiepu:urt] bake logs

‘2 [v Hide empty folders

General
settings: =

Apply filter to: |a‘-"~ETiVEWiﬂdDEﬂ [ Turnwells on

[ Match name:

| =l ia

[ Wisible wells anly

[ Haswell gymbaols: [v Contains all the Logs:

EF Globalwelllogs
M [T DEFT
WiV AG3_GR
e F11_Gh4<E
tMIT PHI_Gh4

| s Apply Filter |

VAppIy| v oK | XCanceI|




QC tops



Import surfaces



Build Horizons conditioned on well
tops for facies wells P ———

Horizonsw Seﬂings] Faultsl Segments  Wells ] Info I

Well adjustment

" Mone ﬂ

(" The cells penetrated by the wells only

@ Across segments

" Inside segment anly [” Useinfluence radius
& Besidual Surface by |Cunvergem ﬂ
Foint \MWeighting: | J

[ Correctall cells penetrated by awell accurate
| Adjustfor missing well tops and zone log if present

-
Mdine [0 Threshold: |25
EE [~ Usezonelogs
[~ Tolerance
Well repart
& [ Icanize the Residual Surface Br [ Make well report
# [ Iconize the Residual Points i ]
I

& Replace dip and azimuth on well tops

v oK ‘xCance\|




Well ties Al _Sh Black — wells with LAS files
White — “framework” wells




Map ties: Grid in color, horizons in blue



Make zones using Dave
Hamilton’s method (see Geomod 3 T

Execute I
n te S =] The calculation will be performed in the selected stratigraphic interval only.
‘ ’ Stratigraphic Interval. B ‘HRNGTN-WINF ﬂ il P

EyZones |EfSetings 8 Well Adjustment |12

Zones with ‘Geomod4/Geomod

Mzke Zones with ‘Geomod4/Geomod4’

— Well adjustment
Execute | ¢ None
The calculation will be performed in the selected stratigraphic interval only.  The cells penetrated by the wells anly
Stratigraphicinterval:  BY [HRNGTN -WINF Ra I @ Acoss segments
B8 zones ‘@59“""99 | EBwell Adjustment |2 | " Inside segment only [ Useinfluence radius:
A B oE B N & | B o e Eesidual Surface by |Cunvergem j
< |@ HANGTN = |8 HRNGTN (Taps-11_Chase_1308) Paint Weighting: [ =]
| Name ‘ Color L ‘ o Volume[ o [v Carrectall cells penetrated by & well accurate
Correct Isochores with 0 thicness will nothe corrected.
o "
Zone Hrington — Confutmahie ‘ FRES ‘9“ ew [ Adjustfor missing welltops and zane log if present
& [<RIDER - =p[%2 KRIDER (Tops-11_Chase_1308) ~ic hlew
Zone Krider -] Conformahl | ¥ Yes [k New i B Uz s hd inc: Threshald:
& |ODELL - 2 ODELL (Tops-11_Chase_1308) S hlew ] Trallerraiss
[=1|Zone Odell Gl Conformable 7 Yes |k New ‘Well report
@ [ |conize the Residual Surface B [ Make well report
# [ Iconize the Residual Paints B ]
[+
& [~ Replace dip and azimuth on well tops
&) WINF = |3 WINF (Tops-11_Chase_1306)
Build From |Base horizon ~] ., Hint Corformable means
- o ‘P r— - J ? Conformable to well tops
: -
olume Carrection: |Propertional correction — Horzanswih VAFIP\y‘ v oK ‘ xCam:e\|
Build along [werical Thickness (T - Steep slopes
¢ Apply| @ 0K | X Cancel

All default settings, except well
adjustment: uncheck “Adjust for
missing well tops”



Rest of the Zones



Zones made

Make isochores for all zones: Click on
zone filter folder>output tab>insert a
grid (from the input tab) >apply

Info lStatistics Output\
& Conwvert Zone(s) to isochore (TWT)
|@ HRNGTN

[v Eillinfaulted areas & Make Isochare

& Conven Zone(s) to isochore (Along pillar)

[ Bemove eroded part of the zone.

-
r e

¥ Make lsochaore |

v Apply| @ oK | X cCancel




Selected Zone Isochores

Evaluated all zone isochores and compared with
Geomod 3. All look very similar and are satisfactory.

Krider AlLM B3LM



Proportional Layering

w Layering with ‘Geomod4/Geomod4’

Zones l
Process for making the layering for each zone ’%
Commaon Settings
Build along: |Alungthe Fillars ﬂ ] E
B [ Use minimum cell thicknass: [v
=5 Seftings for each Zone
E Zone Division: Feference Surface: Festore Eraded: Festore Base: ﬂ ﬂ
Name Color Calculat Zone Division Reference | Restore | Restore Status
e Surface | Eroded Base
Fone HRMGTH D - [ Yes Proportional — |Mumber of layers: g [T ¥es |[T Yes |xkMew
Zone KRIDER O -V Yes Propartional — |Mumber of layers: 12 [T Yes |[T Yes |xkNew
Fone ODELL -V Yes Proportional — |Mumber of layers: 4 [T Yes |[T Yes |xkNew
Fone WINF I - [ es Proportional — |Mumber of layers: 11 [T Yes |[T Yes |xkNew
Zone GAGE I | [ Yes Froportional  |Mumber of layers: B [ ¥es |[T Yes |k Mew
Zone TWIHD -+ Yes Froportional  |Mumber of layers: 14 [ ¥es |[T Yes |k Mew
Zone BMWND T -|#¥ Yes Froportional — |Mumber of layers: 4 [T ¥es |7 Yes |zkhlew
Zone FTRLY -+ ¥es Froportional — |Mumber of layers: 14 [T ¥es |7 Yes |zkhlew
Zone MATFIELD [ 11+ ¥Yes Froportional — |Mumber of layers: 5 [ Yes [ Yes e Mlewy
ZoneWREFORD [ ]|~|M Yes Froportional — |Mumber of layers: 3 [ Yes [ Yes e Mlewy
Zone A1_SH | Yes Froportional — |Mumber of layers: 4 [MYes |7 Yes |3k MNew
Zone A1 LM IS Froportional — |Mumber of layers: 14 [MYes |7 Yes |3k Mew
Zone B1_SH N | -| ¥ es Froportional — |Mumber of layers: 4 [MYes |7 Yes |3k Mew
Zone B1_LM N |~ fes Proportional — |Mumber of layers: B| M Yes |[T Yes |3k MNew
Zone B2_SH I | ves Proportional — |Mumber of layers: 2 M Yes |[T Yes |3k MNew
Zone B2_LM - Yes Proportional — |Mumber of layers: g M Yes |[C Yes |3k Mew
Zone B3_SH C  -|¥ ¥es Proportional — |Mumber of layers: 3 M Yes |[C Yes |3k Mew
Zone B3 LM DN | -| ¥ fes Proportional — |Mumber of layers: 3 M Yes |[C Yes |3k Mew
Fone B4 SH P |- fes Proportional — |Mumber of layers: 2 M Yes |[C Yes |3k Mew
Zone B4 LM | ¢ Yes Proportional — |Mumber of layers: 4 M Yes |[C Yes |3k Mew
Zone BS_SH C -|¥ Yes Propartional — |Mumber of layers: 2 M Yes |IC Yes | MNew
Zone BS Lk | Yes Propartional — |Mumber of layers: 10 M Yes |IC Yes | MNew
4 |Fone ©_5H . -|¥ Yes Proportional — |Mumber of layers: 5] M Yes |[C Yes |3k MNew
|5 |Zone C_LM . -|¥ Yes Proportional — |Mumber of layers: 14 M Yes | Yes |3k MNew
/Apply| v Ok | XCanceI|




Model Dimensions

Info Statistics l Operations ] Output]

DeEERLS

& 53

K| %% Petrel 2005 - [C:\Marty\Make ... E@

File Edit Wiew [nsert Project Tools wWindow Help

x # &

g | Min | =2 Delta|
* 987000.00 13496860.00 409860.00
e -50000.00 E35740.00 EB5740.00
Depth -1342.19 1626.28 2968.47
Description Yalue

I3 depth converted © Mo

Is upscaled ? Mo

|= stairstepped ? Mo
Murnber of iconized horizons: 25
Murber of iconized zones: [
MNumber of faults: 0
MNumber of segments 1
Murber of properies: 0

Cells (nlx nd xnk)

Mades (nlxnd xnk)

Tatal number of 30 cells:
Taotal number of 3D nodes:

MNurnber of real harizons:
Murnber of real layers:

Tatal number of 20 cells:
Taotal number of 2D nodes:
Total number of defined 20 nodes:

Average xinc:

Average Yinc

Average Zinc (along pillar)
Rotation angle:

MNurnber of top truncated pillars
Mumber of base truncated pillars:

Murnber of unfaulted pillars:
Murnber of faulted pillars:
MNurnber of end of fault pillars:

Mumber of unique harizon sequences:

Geometry overiew:
YWetical pillars:
Linear pillars:

Listric pillars:
Curved pillars:

Eg Copytooutputsheet  |v List1 |v List2 | Reset | By

627 %1039 169
6221040170
104042011
104959600

170
164

645219
BABEE0
646880

GE0.00000000
GE0.00000000
335575678
0.00000000

0
0

BABEE0
i
i

B4BEE0

100.00%
0.00%%
0.00%%
0.00%%

=& Foulf Filter
= QF Zaone Filter
S BF HRNG TN-WINF
BV Zane HRNGTH
EIF Zone KRIDER
E4W Zane ODELL
- BIF WINF-FTRLY
BV Zane WINF
BV Zone GAGE
EIF Zane TWND
B Zane BATWND
- EIF FTRLY-A15H
EI¥ Zone FTRLY
EIF Zone MATFIELD
E4VF Zane WREFORD
- BV AlSH-B2LM,
BV Zane Al_SH
B Zane Al_LM
BV Zane B1_SH
B Zone BI_LM
BV Zone BZ_SH
- BV B2LM-B4LM
BV Zone BZ_LM
EIF Zone B3_SH
BEF Zone B3_LM
BV Zone B4_SH
- B B4LM-DSH
EI¥ Zone B4_LM
EI¥ Zone B5_SH
BV Zane B5_LM
EI¥ Zane c_SH
BV Zane C_LM
+ Segment Filter

el

@Input @Hndels |MResuns @Templaﬁes I

) ) Procezs Diagram |Ej Cazes

v #pply | & 0K | Roancel| Jready

E

2L Workfows

% Wlindous

i)

1




Evaluate Layering

Check out the layering and gridding: Property
Modeling >Geometric modeling> Select Zone Index
and From all zones, to create a property to display

Geometrical Modeling with ‘Geomod4/Geomod4’ EJB|

Settings l

¥ (@ Create new propery

i Dwerwrite existing property:

nkl

r
Settings:

Select Method: ‘g Zone Index

<1

The property template will autmatically be updated ar
created if needed, based on the grid.

" From
® Fror

(" From all zones (in Hierarcy)

P Ba Ba By

" From all layers (K)

lprply\ v oK ‘ XCanu:el‘

Cgrv shales not displayed




Build six sub models

Make 6 copies of the full model.

Re-layer so that the “placeholder”
zones are one cell thick.

Delete unwanted zones:
1. Make model active

2. Make zones in Structural
modeling

3. Highlight zones to be deleted

4. Delete by mashing the delete
icon and then “Apply.” Clear
memory.

5. Continue through the model.
And SAVE.

6. Check out the layering by
opening the Layering tool

[ Make Zones with ‘Geomod4/HRNGTN-WINF’ drd

Execute l
The calculation will be performed inthe selected stratigraphic interval only:
Stratigraphic Interval:  BY |W\NF7 FTRLY

Edzones WQ‘Seﬂmgs ] S3vell Adjustment } 7 }

£ 5w A | B

= @ winF = |E2 WINF (Tops-11_Chase_1306)

=+~
=|=|

&) FTRLY = |3 FTRLY (Tops-11_Chase_1306)
Build From |Base harizon ﬂ Hint: Canformahle means
Vil F— |P ol - J * conformakle towell tops
b -
olurne Correction:  |Propaortional correction Horizons with
Build along |Vemca\ Thickness (TVT) ﬂ Steep slopes
WAppIy| v oK | xCEHDE|‘
B8 Layering with ‘Geomod4/HRNGTN-WINF’ rdd
Zones }

Cormmon Settings
Build along |Alongthe Pillars

Process for making the layering for each zone =]
o]

-

<]
B [ Use minimum call thicknass: [v

=] Settings for each Zone

W Zone Division:

Reference Surface: Restare Eroded Festare Base:

Name |Color Cal:ulal Zone Division Resf::;':::e Ié?:(;er: R;z‘:;e Status
Zone HR [ -|¥ Yes |Proportiona|Mumber of layers: El| ™ Yes ™ Yes ~/Jone
Zone KRI [T]/-]¥ Yes  [Proportiona|Mumber of layers: 12 ™ Yes [ Yes ~/Jone
Zone OD []/-/¥ Yes |Proportiona|Number of layers: 4 ™ Yes [T Yes ~/Jane

WNF-FT [~/ Yes |Proportiona| Wumber of layers
FTRLY-& [] -|¥ Yes [Proportiona|Number of layers: T Yes [T Yes |k Mew

1 T ¥es [T Yes |sMew
1

A15H-B2 [ -|# Yes  |Proportiona|Number of layers: 1 M ves | Yes |skMew
1
1

E2LM-B4 []/~| ¥ ¥es |Proportiona|Mumber of layers: T ves [T Yes |s%Mew
5 |BALM-DS [1/-|¥ Yes |Proportiona|Mumber of layers: [~ Yes [~ Yes = Wewr

E/APF'ly‘ v oK | x(:ancel|
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Block facies to wells

Note: Did not assign
templates while
importing wells so had to
do this before starting
the process.

B scale up well logs with ‘Geomod4/HRNGTN-WINF"

Scale upwelllogs

(@ Create new property | 29
i W Update existing propery: J
(& i
_— E & welllogs
Input 82 YWelltop attributes
frorm: ag, ) )
s ( Pointattributes
SelectLog:
& Settings l@ ]C} ]

[ Use Bias: B . ’K M v Al

Upscaled Log: | N

Upscaled From: | MNone

Scale up seftings

Awverage method: |Most of hd
Treat log: As lines -
Method: Meighbour cell hd

[ Use facies Weighting

|— Minirurm number of e

paints in cell:
-
il i

v Apply | o ok | Xcancel




QC upscale facies at wells

Blocked facies at wells with A1LM horizon (red)
Blue and green cells are from Chase only wells
where Cgrv AS1Sh was not part of conditioning
set of tops data. Consider not modeling these
facies in the modeling process.

Blocked facies at wells with B1LSH horizon
(green) Blue and green cells are probably
slop at the horizon. Consider not modeling
these facies in the modeling process.



Upscale porosity to wells

Chase models

& scale up well logs with ‘Geomod4/HRNGTN-WINF"

Scale upwell logs l

¥ (& Create nEw property ‘ L
i Update existing property: J
(& i
I B @ welllogs
Input 23 YWelltop attributes
from: g, ) .
% ( Fointatributes

Select Log: |<I> PHI_Ghd4 j
' Settings l@ ]C> ]
[v Use Bias: walls: | Maone | [ ‘

Upscaled Log: | F11_GMIXE [U] j A7 wells

+ @V Chass_OMLY_las-352
< @C Cgre_OMLY_las-294
Scale up settings =BT Framework_nolLAS_72

i
Awerage method: | Arithmetic - BV Core_28
= @M ChasedCgr_LAS-354
Treat log: As lines -
kethod: Meighbour cell -

-

Upscaled Fram: | F11_Gh4=E

kinimum numkber of
paints in cell:

<| | E

VApp|y| v oK | XCancel|

Turned off groups of wells without the
curves over the interval being upscaled

Council Grove models

{8 scale up well logs with ‘Geomod4/A1SH-B2LM®

Scale upwelllogs

¥ (@ Create new property ‘ ]
i Update existing property: J
) o
- B @ wellogs
Input 33 Welltop attributes
from: o, ) .
% 1 Pointaftibutes

Select Log: |<I> FPHI_Ghd4 j
B Settings ]% ]c:> ]
o Use Bias: YWells: | A Mane | [

Upscaled Log: | F11_Gh4-E [U] j & 7 wells

+- @7 Chase_OMLY_las-352
Upscaled From: [BR F11_GhM4<E - -
pecaisa oM - < @M Cgrv ONLY_las-294

Scale up settings @7 Framework_nolAS_72

i
Average method: | Arthmetic A &V Core_28
< B ChasedCgr_LAS-954
Treatlog: Ag lines -
bethod: Meighbour cell -

-

kdinirmurm number of
points in cell:

<| | »

VAFJP|Y| v oK | XCanceI|




Upscaled vs. Log Phi

Winf-FtRly Hrngtn- Krider &
Winf-FtRly



Facies data analysis

Go to Data Analysis

1. Unlock the zone

2. Punch “Fit Active/all
curves to histogram”
button

3. Smooth to
satisfaction (2x)

4. Hit “Apply” to save



More facies analysis



More facies analysis



Adjust relative proportions F9 for Krider

Data Analysis with ‘Geomod4/HRNGTN-WINF* Data Analysis wit
Property: |8 FI1_GMAE [U] ~||zones: & zone KRIDERH = | 14 4 » bl B2 00 (@ feopen EFioveew v |[zones [EIZone KRIDER(F | M 4 b M s 0D m
et cECB rE @ Gew e c@® rE @
& Fropartion lmhmknass wmpmbablhty “ﬁ\/armgrams 1 — I@Thi:kngss 1 NiProbabilty IE\/ariDgrams I

[ 4 Mdst Al [ 0:ContSS S

% M 5wt o 11| 8|22 = 1-Crs S — Il [ s |& 4 Mdst ~ w0

By || & Fun Dol £ | ¥ | = [~/ M 2Fnsinash = W 5:Wkst m Crs Silt

= E 7: Pkst-Gmst | E 3: Mar Silt E g ;T;I; [énl F|E£|=E ;'In sg«_I& Sh =

o= 9: xin Dol ) 4 st t+-Gnst = ar Silt
j 10 hdarss | e M K W ket 4 % || 9:Mxin Dol vl [ Lock |17 Mdst A

Original Facies Proportion % Probahility Curves I — — ket —
80 04 06

1 Qriginal Facies Proportion % Probability Curves
60 80 6

02 04 06 08 1
v Apply | &7 Ok ‘ X Cancel |

=

v Apply | ¢ Ok | X cancel




Adjust relative proportions F9 for Winfield

w Data Analysis with ‘Geomod4/WINF-F

Property: F11_GM4XE [U]

Slewmcecd rae @ @|

;Prupumun I@Th\ckness ]mpmbabwlity ]IZVaringrams }

o |1 4 Mdst ~”uy
I 5: kst o ||| B
25 || &: Fxin Dol E
[ 7: Pket-Grmst

| [zones: [BE Zone WINF (AN < | 14 4 b b i | .

<

Criginal Facies Proportion %
il 40 B0 o

D
%2 || 9 Wxin Dol m ;
ﬂ 140 kareR v | oo

0z

| »

0
1
2:Fn Silt & Sh
3: Mar Silt
4 Mdst
R WAl st

| <

Probahility Curves
. B

04 0.6 08 1

& Data Analysis with ‘Geomod4/WINF-FTR!

Froperty F11_GM4XE [U]

wewcecB ra ®| @]

¥ Prapartian l@Tthkness ]mprnhahwlny ]]Z-'j\/arlugrams ]

’? ] 4 Mdst A s

[ 5 Wkst =

& || 6 Fxin Dol T
[[] 7:Pkst-Gmst

| [zones [RizoneWINFWIN v | 14 4 b W oo .

4 ||/l 9:Mxin Dol

110 Mar &% | v
Qriginal Facies Proportion %
0 20 40 60 80 100

100

Probability Curves

0 02 04 0.6
A
1
12
0 02 04 0.6

0.3 1

v Apply v ok | X Cancal |

¢ Apply v Ok ‘ X Cancel ‘




Adjust relative proportions F10 for FtRiley

Data Analysis with ‘Geomod4/FTRLY-A1SH’

X i Data Analysis with "‘Geomod4/FTRLY-A1SH’ ojx
Praperty: F‘H_GM:IXE[U] jIZDnES I% ZDnBFFRLY(FFj [ T S N EE I =i s 1B w2 Fraoperty: vIIZDI’]ES |% ZoneFTRLY{F"\LI Mo p M By om0 oD [

Gt cec@ dewcec@® ra

;Pmpnmun |@Thickness |mnPrDbabMity “g‘j\/anograms |

¥ Proportion |@Thlckmess |[[‘ﬂ‘[throbab|Iny |@Var|ograms |

[ 4: hclst ~ wy T [ 0:ContSS ~ -

[ % o ~ w0 B oore j| | % [ % mast ~ 532 0| o [J0:ContSS ]
[ & Fxln Dal | M 2 FrnSita sh = | O | B kst [ 1:Crs il =
- = 7 Phst-Gmat \ E 3 Mar Silt g g;ﬂ%l : . | = § :’Iﬂ Sgl\f'Sh =
e 9: ixin Dol 7 4: Mdst ms = arsi

;I 110 bdar 28 ] l_L_DEKI D IR Sheat b %¢ || 9:Mxn Dol 2 | I [ Lock | 70 |:| 4:Mdst v

. : " ” 110 Mar 85 W 5 Wiest ==
Original Facies Propartion % Probability Curves
20 40 60 80 100 0. 0.6 1 Original Facies Proportion % Probability Curves
20 60 80 100 02 04 06 08 1

0
L]
[]

100

100 0 0.2 04 0.6 0.8 1
v Apply v Ok X Cancel | /A

X Cancel

Reduced Mar ss by ~ 1/3



Zap lithofacies except FO,1,2 in A1SH

Determine zone
index

In Property
calculator use
equation to zap
allF>2
(remember that
the top dummy
zone Hrngtn-Winf
is zone 0)

Calculator for Properties ‘Properties’

Showe
& History
(" Result

ol #]

= |F'I 1_GMAXE=If{ Zone_Index=3 And F11_GM4XE>2.U . F11_GMA4XE)

[ Fromfile: || | Run |

Select property variable: Aftach new ta template:

= Zone Index | Y General j
== F171_GhA<E [

© PHI_GMA [1U] Usefiter. ~ 7 Functions
¥ Geometry
ENTER
" Rad C <

@ Deg
" Grad If <=

H

||:|nip Round Sqrt 7 8 9 Or And »
Sin Abs Int 4 5 6 v ! 3=
Cos Exp Ln 1 2 3 = ] <>
Tan | Pow Log 0 u . + { =




Zap Wreford artifacts (FO12)
" Resul
o] #]

]

| = |[F11_GMAXE-If( Zone_Index—4 And F11_GMAXE<3.U F11_GMAXE)
[ Fromiile: || | |

Select propeny variable: Aftach new to template:

B e v =]

PHI:GM-’![U] Use filter ~  Functions
*  Geometry

ENTER
cre | e |
Coea | | < |
::Eip Round Sqrt| 7 | 8 | 9 | or | And| > ‘
Sin|Abs||m| 4|5|6| |J|>=‘
. | 2| 3| ) | < |
FO12 artifacts caused by the way the (0 I

structural horizon was constructed

Something squirly
about this, made
them golden??
Artifact from the
way the horizons
were made,
putting a little of
Alsh up in the
wreford for Cgrv
only wells




Rerun model with Geomod3
variogram parameters

. Make copy of GM4XE

. Insert Geomod3 variogram
parameters through workflow

. Re-run



Odell Stats

B Settings for 'F11_GM4XE [U]’
Style ] Info I Statistics Disc. Stat ]Histogram} Cc\orsl Operat\ons} Var\ogram}

[v Forzone: 2] 7one ODELL (HRNGTN-WINF) -

Min, mean, max and std values are for the interval height.
Numbers in brackets represent the corresponding number of cells.

A statistics for the entire property ofthe zone:

Co... ‘ Name | % N | Intervals | Min | Mean ‘ Max| Std ‘

[J0 ContSS 266 68690 62994 01(1) 48(109) 238(3) 2991

W1 Crssit 9238 2384213 688296  0.1(1) 164(3. 495(4) 8377
W2 FnSit&Sh 467 120845 108198  01(1) 52(112) 336(4) 3372
W3  MarSit 004 1148 1148 07(1)  32(1)  72(1) 2067
W5 Wkst 004 1054 1054 36(1)  43(1) 53(1) 0412
[07 PkstGmst 0.02 604 604  15(1)  46(1) 78(1) 1206
W2 MnDol 003 696 696  05(1) 29(1) B1(1) 1005
110 MarSs 015 3826 3727 08(1) 35(1.03) 67() 1343

88 Statistics for the upscaled cells ofthe zone:

Co... ‘ Name ‘ % N | Intervals | Min | Mean | Max ‘ Std |
[]0 ContSS 187 97 89 1.0(1) 49(1.09) 150(2) 274
W1 CrsSit 9437 4390 1330 15(1) 155(3 419(4) 6362
M2 FnSitésh 347 180 154 12(1) 43(117) 247(¢4) 3102
W3 MarSit 006 3 3 15(1) 1.8(1) 25(1) 04798
W5 Wkst 002 1 1 4001y  40() 40(1) 0
[17 PkstGmst 004 2 2 40(1)  59(1 78(1) 1387
M3 MxnDol 008 4 4 07(1)  26(1) 35(1) 1152
110 MarSS 010 5 5 15(1)  28(1) 38(1) 07989

BY Copytooutputsheet [ List1 [« List2 [ Reset | &3

VAPDW‘ v oK | xCancel|

@ Settings for 'Copy of F11_GM4XE [U]
Style } Info } Statistics Disc. Stat WH\atogram] Colcra] Operat\ons} Vanograml

el e P[] Zone ODELL (HRNGTN-WINF) -

Min, mean, max and std values are for the interval height
Mumbers in brackets representthe corresponding number of cells

i) Statistics for the entire property of the zone

Code ‘ Name | % N | Intervals | Min ‘ Mean | Maxl Std |
[Jo  ContSS 405 104575 80135 01(1) 63(13) 427(4) 4908
1 CrsSit 9054 23366.. 695386 01(1) 159(3.. 495(4) 856
W2 FnSit&sh 493 1298409 99496  03(1) 56(129) 320(4) 4207
W3  MarSit 0.03 662 662 01(1) 21(1) 62(1) 1308
W5  Wkst 0.04 919 919 37Q1) 46(1) 57(1) 0434
[[07  PkstGmst 002 450 440 33(1) 46(102) 79(2) 1352
2  MxinDol 0.06 1528 1286 05(1) 38(1.19) 120(3) 1953
[J10  Marss 030 7723 6172 01(1) 26(1.25) 140(3) 1951

g8 Statistics for the upscaled cells ofthe zone:

Model facies stats
Zone ODELL resulting
facies fractions:

Cont SS: 0.00 %
Fine Silt & Sh: 97.62 %
Crs Silt: 0.91 %
Mar Silt: 1.19 %
Mdst: 0.00 %
Wkst: 0.00 %
FxIn Dol: 0.00 %
Pkst: 0.00 %
Grnst: 0.00 %
CxIn Dol: 0.00 %
Mar SS: 0.28 %

Code | Name | % N | Intervals | Min | Mean ‘ Max| Std |
[Jo ContSS 187 97 89 10(1) 49(1.09) 150(2 2774
M1 CrsSit 9437 4890 1330 15(1) 155(3 419(4) 6362
W2 Fn Silt & Sh 347 180 154 12(1) 43(1.17) 247(4) 3102
|_El Mar Silt 0.06 3 3 15(1) 18(1) 25(1) 04798
W5 Whst 002 1 1 40(1) 40(1) 4.0(1) 0
M7 Pkst-Grnst 0.04 2 2 40(1) 59(1) 78(1) 1887
|_El Mxin Dol 0.08 4 4 0.7 (1) 26(1) 35(1) 1152
[J10  Marss 010 5 5 15(1) 238(1) 3.8(1) 0.7989

B Copytooutputsheet [v List1 |w List2 | Reset | 53

VADP‘Y| v oK | xCancel|




WO r kﬂ OWS & Workflow Editor for "WINF-FTRLY"

B Workflow Editor for "HNGTON-WINF" =] 2 MName [MINTFTRLY S
% Mems [FNGTONWINF  Descrgion M| Author | Treind B
-] Author: ‘SCMTraiM ‘9/ 2/2005 j Awailable functions =B Geometrical Modeling : Regenerate propery models

=F (~ |basedongeometical aspects of the grid, orfor sampling

Available funct A ’7
wailable functions - Uity Operations Processes | oB & seismic attributes

Utility Operations Processes -8 & +-[C1 Arithmetic Operations ~
+ [ Arithmetic Operations A +-Z General Functions I—1 @ With 3D-Grid ﬂ # WINF-FTRLY With Copy:
+ (3 General Functions & g Angle Functions =
+-(1 Angle Functions + Replace Where
=-E Rep!aceWhere & With 30-Grid ﬂ 2 HRNGTN-WINI With Copy: [ ¢ +-Z1 Eliminate Where =2
=0 Eliminate Where 2 +(1 Surface-Surface Operations G =
+ g Surface-Surface Operations +-E3 Stochastic Funclions 83 =
: o gmchast\coFunctt\.mns =] +-23 Common Operations ;3 &
ommon Operations ; 3
-1 Points Operpatiuns ﬁli g i +(3 Points Operations
+ (3 Polygons Operations j: g + g Palygans Operf':mons b= -
+ (1 Surface Operations i & Surface Operations = =
(3 Calculations B | - +-2 Calculations B Facies Modeling FIT_GMHXE U]
+ (1 Getresult of Calculations i = - +(11 Getresult of Calculations oy @ ®
2 | Convert Points/Polygaons/Surfaces i
03 Model Extraction Facies Madsling B8 F11_GM4XE [U] : g ;"Z"Tg"'mﬂp°'V9°"Sf3“rfa°es
odel Extraction
G | Property Operations Jl:l X +-03 ) ~
P o] 1t
+-(2 Make Map from Property ropety Operations
+ [ Seismic Operations b { 9 Make Map from Property &7 ¢

< >
Warning level: (4 €3 Options @O =] Auto generate warkflow... ‘
Warning level DIl Q Options: =] Auto generate workflow. |

Run | &, Test Status v Apply | v Ok & Close

Run ‘El, Test ‘ Status: v Apply | ¢ Ok ‘ X Close ‘

1. Open workflow for the model

2. Insert the appropriate 3D model. This automatically adds the associated make
Horizons, make zones and layering workflow. Check these out to make sure they are
okay.

Rearrange like to template
Set up the geometric model point to zone index

Make contact in process window>structural model

o a0~ W

Set facies modeling parameters by double clicking the “Facies Modeling” to open the
dialog box.

7. Turn off all except what you want run. Apply. Save in the Petrel tools tab. Apply >
test >Run. Be patient. It takes 1 to 1-%2 hours to run a model.



Facies Modeling Parameters

@ Facies Modeling with ‘Geomod4/WINF-FTRLY" [Workflow] @g|

Modeling Settings l Edit Hints ]

- & | Existing property: F11_GM4XE [U] ﬂ
Status; Is upscaled
Comman || Zone Settings [ [~ Seed
[zones: [N INF (WINF-FTRLY) | Mg oo
{_ji I §@’ Method for |@ Sequential Indicator Simulation ﬂ'—";
FL5 roneffacies o
F» Facies ISEmngs ] o Expert ]@Hmt 1
W 3 PA-Baff[0 %] S ] 0: Ceft SS [0.04 -> 0.04 %]
Crs Silt [067 -> 067 %]
« 2:Fn Silt& Sh[0.16-> 0.16 %] 0O

7 Variogram 1@2Dtrend 1

-

Wariogram Typ xponential

Anisotropy range and orientation

Major dir:  Minordin. Ve
Range: 25000 21000 21
Azimuth: 11 Dig: 0

Local warying
I azimuth

~ Simbox local
azimuth correction

W 3: Mar Silt[10.84 > 10.84 %)
] 4 Mdst 058> 0.58 %]

W 5 Wkst[10.05 = 10.05 %]
e
07
M s

: Fxin Dol [0.92 -> 0.92 %]
- Pkst-Grnst [20.39 = %]
: 785 -> 36.85 %]
@SS [195-> 195 %]

Sill ’r‘# K:
MNugget 0 Ll l
Range
N -90
rtical: / \ 45

W

prpIy| v oK | xCanceI‘

1. Double click the “Facies
Modeling” to open the dialog box

2. Unlock the zone to be modeled
Select the facies property

4. Mash the vertical proportions —
method icon

5. Move all facies over to the
modeling side (even those with 0
occurrences)

6. Assign variogram parmeters for
all (use copy and paste where
possible)

7. Copy all and apply to all zones
to be modeled (by uinlocking
and pasting)

8. Remove facies without values

9. Leave zones not modeled as
locked

10. Apply and Save in the main

Petrel window




Saving tips

B Facies Modeling with ‘Geomod4/A1SH.

Modeling Settings 1 Edit Hints I

= & | Existing property: |8 F11_GM4XE [U] w

Status: Is upscaled

Common || Zone Settings #

‘ZDHBS; |% cheA‘I_SH(A‘ISH-BZLMj M4 » ¥ O

[~ Seed

o

"j’ | | 2’10?2;:;0;3: |@ Sequemia\\ndicatorSimuIat\oﬂ%

4B Facies I@Seﬂings W'QExpert lt_)JHmt ]

W 3 MarSilt[0 %]
] 4: Mdst [0 %]
E 5 Whst[0 %]

6: Fxln Dol [0 %]
[T 7 Pkst-Gmst [0 %] Br
M 5 PA-Baff[0 %]
M 3 Mxdn Dal [0 %] e

~ [ 0 ContSS [10.02 > 10.02 %]
I 1 Crs Silt[61.72 > 61.72 %]

Variogram IQED trend 1

- o] v 0 oL
“ariogram Type: |Expanential  w | Mugget: 0 -

Range
Anisotropy range and orientation:
N ]
Majordir  Minordir  Vertical: / \ ‘ 45
Range: 25000 25000 10 7 ET? U
;45
Azimuth: 0 Dip: 0 \S 190

Local varying
azimuth

n Simbox local
azimuth carrection

¢ |[M 2 Fnsitash2s27>2772%] O

EE]

PP‘&{I, v oK ‘xCEHCEﬂ‘

Workflow Editor for "HNGTON-WINF"

Name:  |HNGTON-WINF Diescription:

B[ Author: |SCMTram4

Available functions A
8

Utility Operations Frocesses |8 @&

| 9/ 2/2008

= [ Avithmetic Operations a
3 General Functions ]
3 Angle Functions
3 Replace Where
3 Eliminate Where
(3 Surface-Surface Operations
O3 Stochastic Functions
3 Common Operations
(3 Points Operations
1 Polygons Operations
=4 Surface Operations
€5 Rotate Grid
= Smooth
L Extrapolate
L Extrapolate within bouncany
A Faultdetect
& Dip Azimuth
& Dip Angle
B Expand
B Shrink
H Refine

WO E e E e E

=%

= (3 Calculations

(O Getresult of Calculations
F A it Gainte (Dalonene (S

Waming level: 3 || 1 €3

Fun |@; Test|

-

<
Options: @ | Auto generate workflow... |

@ with I0-Grid =|[ @ HRNGTNWINI With Copy: [ Copy Properties: [
)

EERE
& [l
)

e

-
i

I3

Facies Modeling F11_GhM4XE [L]
8 [Perophyzical odelng| X

Status: v Apply ‘ v Ok | &K Close

To save without running hit in the modeling box and then
apply in the workflows and save button in Petrel to save.

Do Not Hit Close without first saving.




Herington
GM3GM3-Variograms

GM4 Gf-Variograms GM4 GM3-Variograms (30/25-11, h=7)
(27/23-11, h=16) (30/25-11, h=7)

Herington k=2 Herington k=2

(2nd layer down-of 9) (2nd layer down-of 9)

Herington k=2

d -
Cont silt is now marine silt (more appropriate) (2 layer down-of 9)



Herington Stats

@ Settings for 'Copy of F11_GM4XE [U]

Style } Info } Statistics Disc. Stat WH\stogram] Colors] Operat\ons} Vanograml

@ Forzme |ﬁ Zone HRNGTN (HRNGTN-WINF) j

Min, mean, max and std values are for the interval height
Mumbers in brackets representthe corresponding number of cells

@ statistics for the entire property ofthe zone:

Code ‘ Name | % N | Intervals | Min ‘ Mean | Maxl Std |
[H1  CrsSilt 112 64809 42636 04(1) 26(152) 1668(7) 173
M2 FnSit&sh 016 9436 7094 06(1) 29(1.33) 156(5) 2533
W3  MarSit 3594 20869 993066 00(1) 54(209) 619(3 5198
[J4  Mdst 972 564568 371476 00(1) 41(152) 429(9) 3491
W5 Whst 710 412106 297367 00(1) 37(1.39) 464(9) 2872
[[J6  Fxin Dol 076 44161 30147 07(1) 37(146) 276(8) 259
[[17  PkstGmst 461 267304 175050 01(1) 48(153) 398(7) 3829
W3  MxinDol 210 122118 73544 00(1) 57(1.66) 46.0(8) 4692
[J10  Mar8s 3849 22350 913396 01(1) 58(245) 564(9) 4841

g9 Statistics for the upscaled cells ofthe zone:

Code | Name | % N | Intervals | Min | Mean ‘ Maxl Std |
[k Crs Silt 087 100 72 04(1) 28(139) 168(5 2085
2 FnSit&sh 007 8 6 08(1) 21(133)  31(2) 0.8744
3 Mar Silt 3503 4041 1740 09(1) 66(232) 343(9) 5056
[J4  Mdst 882 1017 578  12(1) 61(176) 269(8) 4854
| B Whst 588 678 451 12(1) 47(15) 216(6) 2966
16 Fxin Dol 075 86 68 1.8(1) 44(126) 129(4) 1959
[[J7  PkstGmst 440 508 354 12(1) 46(144) 146(5) 2671
B Mzxln Dol 140 162 82  20(1) 68(198) 31.7(6) 5525
[0 Marss 4279 4937 1558  04(1) 81(317) 320(9) 5663

2 Copytooutputsheet [« List1 [« List2 | Reset | 43

VAF’P‘Y| v OK | xCancel|

Settings for 'F11_GM4XE [

Style ] Info I Statistics Disc. Stat ]Histogram} Cc\orsl Operat\ons} Var\ogram}
v Forzone) |B¥ Zone HRNGTN (HRNGTN-WINF) ~]|

Min, mean, max and std values are for the interval height.
Numbers in brackets represent the corresponding number of cells.

A statistics for the entire property ofthe zone:

Co... ‘ Name | % N | Intervals | Min | Mean ‘ Max| Std ‘
1 CrsSilt 098 57050 49459 04(1) 23(115) 168(5) 1452
M2 FnSitssh 0.15 8483 7513 06(1) 26(1.13) 138(5) 2134

W: MarsSit 3517 2042239 1192974  00(1) 44(171) 517(%) 3739
4 Mdst 364 501704 335148 00(1) 39(13) 496(3) 31
W5 Wkst 592 343517 290834  00(1) 31(118) 216(7) 1926
[6 FxnDal 050 29023 26109 06(1) 32(111) 137(4) 1744
[17 PkstGmst 439 255191 216585  00(1) 35(118) 317(5) 2381
W2 MdnDal 176 102462 80397  00(1) 40(127) 361(7) 2615
110 Marss 4249 2467302 1183515 00(1) 50(208) 554(9) 4295

88 Statistics for the upscaled cells ofthe zone:

Co... ‘ Name ‘ % N | Intervals | Min | Mean | Max ‘ Std |
B1  Crssilt 087 100 72 04(1) 28(139) 168(5 2085
M2 Fnsit&sh 0a7 8 6  03(1) 21(133 31(2) 08744
W3  MarSilt 303 4 1740 09(1) 66(232) 343(9 5056
14 Mdst 882 1017 578 12(1) 61(1.76) 269(8) 4854
W5 Wkst 588 678 451 12(1) 47(15) 216(6 2966
[16 FunDol 075 a6 63 18(1) 44(126) 129(4) 1959
[J7 PkstGmst 440 508 354 12(1) 46(144) 146(5 2671
M9 MxnDol 140 162 82  20(1) 68(198) 317(6 5525
10 MarSS 4279 4937 1558  04(1) 81(317) 320(9 5663

BY Copytooutputsheet [ List1 [« List2 [ Reset | &3

Geomod3 Model facies

stats
Zone HRNGTN resulting
facies fractions:

Cont SS: 0.00 %
Fine Silt & Sh: 16.30 %
Crs Silt: 0.06 %
Mar Silt: 29.97 %
Mdst: 3.13 %
Wkst: 5.20 %
FxIn Dol: 0.00 %
Pkst: 1.97 %
Grnst: 0.00 %
CxIn Dol: 5.14 %
Mar SS: 38.22 %

VAPDW‘ v oK | xCancel|




Krider with varying parameters

GM4 Gf-Variograms GM4 GM3-Variograms GM3GM3-Variograms

Krider k=14 Krider k=14 KrtLder k=14
(5™ layer down-of 12) (5" layer down-of 12) (5" layer down-of 12)



Modified Krider (the one used)

B Settings for 'F11_GM4XE [U]

¥ Forzone: |% Zone KRIDER (HRNGTN-WINF) ﬂ

Min, mean, max and std values are for the interval height
MNumbers in brackets representthe corresponding number of cells.

M statistics for the entire property of the zone:

Code | Name | % N | Intervals | Min | Mean | Max| Std |
[Jo ContSS 0.00 4 3 17(1) 21(1.33) 30(2) 05987
[H1  CrsSilt 0.00 52 35 07(1) 22(149) 52(6) 1.102
M2 FnSitash 0.00 1 6 10(1) 16(1.83) 20(6) 04104
W3  MarsSit 1160 893833 568380 00(1) 3.7(157) 46.3(12) 3598
[J4  Mdst 255 196653 152772 00(1) 34(129) 338(7) 3144
5 Wkst 2362 1819558 1068976 0.0(1) 41(1.7) 73.1(12) 4462
[J6  FxnDol 079 60956 43317 00(1) 40(141) 297(6) 347
[(J7 PkstGmst 2074 1597899 840864 0.0(1) 49(1.9) 821(12) 5616
M3 MxinDol 3590 2765390 1128680 0.0(1) 74(245) 84.7(12) 8961
[J10  Marss 479 368635 220892 00(1) 36(167) 56.7(12) 4305

89 statistics for the upscaled cells ofthe zone:

Code | Name | % N | Intervals | Min | Mean | Max| Std ‘
1o ContSS 0.03 4 3 17(1) 21(1.33) 3.0(2) 05987
| I Crs Silt 033 52 35 0.7(1) 22(149) 52(6) 1.102
N2 Fn Silt& Sh 0.07 1 6 1.0(1) 16(1.83) 20(6) 04104
| K] Mar Silt 810 1260 794 03(1) 37(159) 213(12) 2472
14 Mdst 1.85 288 232 05(1) 32(1.24) B85(4) 1585
| B Whst 1566 2435 1305 05(1) 44(187) 319(11) 317
e Fxin Dol 0.68 105 75 13(1) 44(14) 145(4) 2803
H7 Pkst-Gmst ~ 16.01 2489 1052 0.7(1) 61(237) 450(12) 5417
K] Mxin Dol 5409 8411 1775 08(1) 1444 819(12) 1358
[0 Mar S8 319 496 249 03(1) 37(1.99 138(%) 2783

B Copytooutputsheet [« List1 [v List2 | Reset | i3

v Appy| o OK | Xcancel

Krider L5 With very long ranges (50-42), looks much better



Krider

Geomod3
Zone KRIDER resulting facies fractions:

: Cont SS: 0.00 %
GM4 Gi-Variograms Fine Silt & Sh: 0.60 %

(27/23-11, h=16) Crs Silt: 0.16 %
Mar Silt: 1.17 %
Mdst: 8.97 %

B8 settings for 'F11_GM4XE [U]'

Style I Infa } Statistics  Disc. Stat lHismgram] CD\Drs} Operations | Variogram WKkst: 27.96 %
] [v' Forzane: ) FxIn Dol: 0.41 %
tin. mean. max and std values are for the interval height. Pkst 28 89 %

Murnbers in brackets represent the corresponding number of cells.

Grnst: 0.00 %
CxIn Dol: 26.62 %
Mar SS: 5.22 %

o Statfistics for the entire property of the zone:

Co... | Name | % M | Int, ‘ tlin | Mean | Max‘ Sid ‘
[J0  ContSS 0.02 1581 1310 13(1) 21(1.21) 8303 1.344
1 CrsSilt 064 48.. 29. 00(1) 37(1.7) 48509 554
W2z FnSitash 018 1. 7114 00(1) 20(1.6) 3IBTF 3998
W3 Marsil 1086 84.. B&Z. 00(1) 40(1.6) 81.4(12) 4288
[J4  Mdst 223 17.. 13 00{1) 36(1.29 338(8) 3329
W5 kst 18561 14 &7 00(1) 3890163 BE7(12) 391
[[J&  Fun Dol 082 3. 43 00(1) 42(147) 274(6) 3634
[[17  PkstGmst 17.78 13 71.. 00(1) 49(191) 879012 578
3  Mxin Dol 4385 33 11 00(1) B6(288) 0896(12) 1062
10 Marss 5.03 38 22, 00(1) 340174 573(12) 4085

L Statistics for the upscaled cells of the zone:

Co.. | Narme £ M | Intervals | Min | Mean | Max| Std |
[J0  ContSS 0.03 4 8 17(1) 21(133) 30(2) 05587
1 Crssilt 0.33 52 35 07 (1) 220149 B2(6) 1102
M2 FnSitésh 0.07 1 6 1.0(1) 16(183) 20(6) 0.4104
Wi Marsil 610 1260 794 0L3(1) 370169 21.3(12) 2472
04 Mdst 1.65 268 232 06(1) 320124 8564 1560
5 Whst 16.66 2435 1308 0&(1) 44087 31801 3171
[[J&  Fuln Dol 0.68 105 75 13(1) 4404 145¢4 2903
[7  PkstGmst 16.01 2489 1052 07(1) B1(237) 450(12) 5417
3 Mxin Dol 54.04 8411 1775 08(1) 144¢4.. 81.9(12) 1358
[J10 Marss 114 496 249 0L3(1) 37189 138(9) 2753

Br Copytooutputshest [» List1 [ Listz [ Reset | Gy

VAPPW‘ v ok | XCancel‘




Krider Stats

GM4 Gf-Variograms
(27/23-11, h=16)

@ Settings for 'Copy of F11_GM4XE [U]

Style } Info } Statistics Disc. Stat WH\atogram] Colcra] Operat\ons} Vanograml

Min, mean, max and std values are for the interval height
Mumbers in brackets representthe corresponding number of cells

i) Statistics for the entire property of the zone

Cl el =51 Zone KRIDER (HRNGTN-WINF) -

GM4 GM3-Variograms
(30/25-11, h=7)

Settings for 'F11_GM4XE [
Style I Infa 1 Statistics Disc. Stat IHistogram] Co\orsl Operations] Variogram}

Pl =] Zone KRIDER (HRNGTN-WINF) -

Min, mean, max and std values are for the interval height
Numbers in brackets representthe corresponding number of cells

e Statistics for the entire property ofthe zone:

Geomod3 Model facies

stats
Zone KRIDER resulting
facies fractions:

Cont SS: 0.00 %
Fine Silt & Sh: 0.00 %
Crs Silt: 0.00 %

Mar Silt: 1.19 %
Mdst: 8.61 %

Wkst: 27.96 %

FxIn Dol: 0.40 %
Pkst: 29.33 %

Grnst: 0.00 %

Cxin Dol: 2731 %

Code ‘ Name | % N | Intervals | Min ‘ Mean | Maxl Std | Co.. | Name | % N | Intervals | Min ‘ Mean | Max‘ Std |
[J0  ContSS 002 1591 1310 13(1) 21(1.21) 83(3) 1344 [J0 ContSS 0.07 5720 4748 01(1) 10(12) 60(4) 08166
[H1  Crssilt 064 49550 29163  00(1) 37(17) 485(%) 554 1 CrsSit 056 42973 33870 00(1) 15(127) 157(8) 1548
M2  FnSit&Sh 015 11355 7119 00(1) 20(16) 357(7) 3998 M2 FnsSilt&sh 012 9245 7254  00(1) 08(127) 69(7) 08603
W3 MarsSit 1096 844578 527640 00(1) 40(16) 814(12) 4285 W3 MarSit 992 764405 574302 00(1) 32(133) 378(12) 2807
[J4  mdst 223 172036 133000  00(1) 36(1.28) 338(8) 3329 []4 Mdst 189 145716 124774 00(1) 31(117) 280(4) 2664
W5 Whkst 1851 14261 875123 0DO0(1) 389(163) 587(12) 331 W5 Whkst 1684 1297410 932118  00(1) 32(139) 483(12) 292
[[J6  FxinDol 0.82 63365 43145 00(1) 42(147) 274(6) 3634 16 FxinDal 062 48017 42842 00(1) 32(172) 243(4) 2665
[[]7  PkstGmst 1778 136%.. 716406  00(1) 49(191) 879(12) 578 17 PkstGmst 1621 1248953 869167  00(1) 38(144) 525(12) 3762
(L Mxin Dol 4385 33776.. 1143135 0.0(1) 86(295) 896(12) 1062 W2 MxinDol 4956 3817492 1450744 00(1) 77(263) 907(12) 9906
[J10  Marss 503 387143 222504  00(1) 34(1.74) 573(12) 4085 [0 MarSS 419 323060 258309 00(1) 24(125) 328(12) 2238
98 Statistics forthe upscaled cells of the zone: 89 Statistics for the upscaled cells ofthe zone:

Code | Name | % N | Intervals | Min | Mean ‘ Max| Std | Co.. | Name | % N ‘ Intervals | Min | Mean | Max| Std ‘
[Jo  ContSS 003 4 3 17() 210133 3002 05987 [0 ContSS 0.03 4 3 17(1) 21(133) 30(2) 05987
W1 Crs Silt 033 52 35 07(1) 22(148)  52(6) 1102 W1 CrsSitt 033 52 38 07(1) 22(149) 52(6 1102
M2  Fnsit&sh 007 1 6 10(1) 16(183)  20(6) 04104 M2 FnSit&sh 0.07 1 6 10(1) 16(183  20(6 04104
W3  Marsilt 810 1260 794 03(1) 37(158) 213(12) 2472 W3  MarsSilt 810 1260 794 03(1) 37(159) 21.3(12) 2472
[]4  Mdst 185 288 232 05(1) 32(124)  85(4) 1555 []4 Mdst 185 288 232 05(1) 32(124) 85(4) 1555
W5  Wkst 1566 2435 1305 05(1) 44(187) 313(17) 317 W5 Wkst 1566 2435 1305  05(1) 44(187) 319(11) 3171
[[]6  FxinDol 068 105 7B 13(1) 44(14)  145(4) 2903 16 FxinDal 068 105 75 13(1) 44(14) 1454) 2803
[07  PkstGmst 1601 2489 1052 07(1) 61(237) 450(12) 5417 [7 PkstGmst 1601 2489 1052 07(1) 61(237) 450(12) 5417
WS MxinDol 5408 &4 1775 08(1) 144(4.. 819(12) 1358 W9 MxinDol 5409 8411 1775 08(1) 144(4.. 819(12) 1358
[0 Marss 319 4% 249 03(1) 37(199) 138(9) 2753 []10 MarSS 319 496 249 03(1) 3.7(199) 138(9 2753
Br Copytooutputsheet [« List1 [+ List2 [ Reset ﬂ B Copytooutputsheet [+ List1 [« List2 | Reset ﬂ

VApp\y| v oK | xCanceI| 'App\y‘ v oK | XCanceI|

Mar SS: 5.19 %




GM4 Winfield GM4
Winf layer 2, K=3 of Winf-FtRly  Winf layer 8, K=9 of Winf-FtRIly Rk a L At

Style ] Info } Statistics Disc. Stat ]Hlslugram] Cc\crs} Operations Vancgraml
[ Forzone: |E Zone WINF (WINF-FTRLY) ﬂ

Min, mean, max and std values are for the interval height
Numbers in brackets represent the corresponding number of cells

A statistics forthe entire property of the zone

Code ‘ Name ‘ % ‘ N| Intervals | Min ‘ Mean | Maxl Std |
o Cont 38 005 3218 3214 08(1) 30(1) 1042 1178
W1 Crs Silt 0.74 52437 39336 08(1) 36(133) 245(6) 2123
W2 Fn Silt & Sh 027 19399 13838 10(1) 37(14) 200(7) 2105
3 Mar Silt 1092 775192 529798 07(1) 42(146) 434(11) 3.045
4 Mdst 049 35117 30585 08(1) 32(115) 19.8(4) 1905
| B Whst 1001 710630 515431 07(1) 39(138) 466(9) 2618
6 Fxin Dol 140 99187 70648 08(1) 43(14) 31.7(7) 3159
W7 Pkst-Grnst 2014 1429641 799133 07(1) 55(1.79) 676(11) 4813
K] Mxin Dol 3233 2297925 1015994 07(1) 69(226) 674(11) 6811
1o Mar S5 2359 1674603 878035 07(1) 54(191) 531(11) 48641

83 Statistics for the upscaled cells of the zone

Code ‘ MName % N| Intervals | Min | Mean ‘ Maxl Std |
o Cont S5 004 6 5 2001 32013 46(2) 08301
W1 Crs Silt 067 95 78 15(1) 33(122) 68(3) 1178
P Fn Silt & Sh 0.16 23 19 13(1) 36(121) 11.3(4) 2074
W3 Mar Silt 10.84 1547 1055 09(1) 41(147) 153(6) 2203
4 Mdst 058 83 76 15(1) 33(1.09) 69(2) 1.082
| B Whkst 10.05 1434 882 09(1) 45(163) 203(9) 267
6 Fxin Dol 092 132 99 13(1) 41(133) 214(5 3019
W7 Pkst-Grmst 2039 2910 1221 13(1) 72(238) 344(11) 5709
|_E] Mxin Dal 36.85 5260 1465 13(1) 115(3.. 51.7(11) 1005
[J10  MarSS 1950 2734 1217 10(1) 69(229) 401(3) 5213

Er Copytooutputsheet [v List1 |[v List2 | Reset | &y

wAppIy‘ v oK | xCance\|

Geomod3 Model facies stats
Zone WINF resulting facies fractions:

Cont SS: 0.00 %
Fine Silt & Sh: 0.00 %
Crs Silt: 0.00 %
Mar Silt: 1.56 %
Mdst: 5.95 %
Wkst: 14.24 %
FxIn Dol: 0.20 %
Pkst: 28.74 %
Grnst: 0.03 %
CxIn Dol: 21.65 %
Mar SS: 27.62 %

GM3 GM3



Modified Winfield (version 1 (after
proportions, before ranges adjustment)

Settings for 'F11_GM4XE [U]’
Style ] Info ] Statistics Disc. Stat. lHistogram] Colors] Operations Variogram]
[v Forzone: |ﬁ Zone WINF (WINF-FTRLY) ﬂ

Min, mean, max and std values are for the interval height.
MNumbers in brackets representthe corresponding number of cells.

B Statistics for the entire property ofthe zone:

Code | Name | % N | Intervals | Min | Mean | Max| Std |
1o ContSS 0.00 6 5 2001 32(12) 46(2) 08301
|} Crs Silt 0.00 95 78 15(1) 33(1.22) 6.8(3) 1.178
| FnSilt& Sh  0.00 23 19 13(1) 36(1.21) 113(4) 2074
|_E Mar Silt 1161 824194 558758 0.7(1) 42(148) 473(11) 302
[14 Mdst 046 32608 29367 08(1) 36(1.11) 198(4) 2039
s Wiest 11.10 787836 560763 07(1) 40(14) 388(10) 2729
s Fxin Dol 137 96971 69480 08(1) 41(14) 31.7(7 3004

07  PkstGmst 2096 1487876 828454  07(1) 55(1.8) 679(11) 4886
Mo MdnDol 2945 2089931 956648  0.7(1) 67(218) 673(11) 6545
110 MarSs 2505 1777819 914134 07(1) 56(194) 579(11) 4809

88 Statistics for the upscaled cells of the zone:

Code | Name | % N | Intervalsl Min | Mean | Maxl Std |
(o ContSS 0.04 6 5 20(1) 32(1.2) 46(2) 08301
|} Crs Silt 0.67 95 78 15(1) 33(122) 6.8(3) 1.178
W2 FnSilt& Sh  0.16 23 19 13(1) 36(121) 113(4) 2074
|_E Mar Silt 10.84 1547 1055 09(1) 410147 153(6 2203
[]4 Mdst 0.58 83 76 15(1) 33(1.09) 69(2) 1.092
W5  Wkst 1005 1434 882 09(1) 45(163) 203(9 267
3 Fxin Dol 092 132 99 13(1) 41(133) 214(5 3019
7 PkstGrnst 20,39 2910 1221 13(1) 72(238) 344(11) 5709
|kl MxinDol  36.85 5260 1465 13(1) 115(3.. 517(11) 1005
[110 MarSs 1950 2734 1217 10(1) 69(229) 401(9 5213

B Copytooutputsheet [v List1 |« List2 | Reset | &3

'APP|Y| v oK | XCanceI|

Not much different. Reduce more



Winfield next try better (more
proportion adjustment), but need to
change ranges like in Krider 8 Settings for 'F11_GMAXE [U]

=i ol

Style ] Info } Statistics Disc. Stat. lH\stogram] Colors} Operations Varlogram]
[# Forzone: |ﬁ Zone WINF (WINF-FTRLY) ﬂ

Min, mean, max and std values are for the interval height.
Mumbers in brackets representthe corresponding number of cells.

B statistics forthe entire property ofthe zone:

Code | Name | % N | Intervals | Min | Mean | Max | Std
1o ContSS 0.00 6 5 2001 32(12 46(2) 08301
W1 Crs Silt 0.00 95 78 15(1) 33(1.22) 68(3) 1178
W2 FnSilt&Sh 0.00 23 19 13(1) 36(121) 11.3(4) 2074
k] Mar Silt 11.86 841906 570855 07(1) 42(147) 473(11) 3077
[14 Mdst 047 33467 29729 08(1) 32(113) 198(4 1566
W5 Whst 1155 820092 579706 07(1) 40(147) 414100 2798
[& Fxin Dol 121 85769 61981 08(1) 43(138) 317(7) 3149
7 Pkst-Grnst  21.86 1551524 853009 0.7(1) 55(182) 678(11) 4984
L El Mzxln Dol 2742 1946081 897632 07(1) 67(217) 640(11) 6535
110 Mar S5 2562 1818446 930891 0.7(1) 56(195 60.1(11) 4806

< =

99 Statistics for the upscaled cells of the zone:

Code ‘ Name | % N | Intervals | Min | Mean | Max| Std |
[]o Cont 85 0.04 6 5 20(1) 3212 46(2) 08301
W1 Crs Silt 067 95 78 15(1) 33(1.22) 6.68(3) 1178
W2 FnSit& Sh 016 23 19 1.3(1) 360121 1134 2074
K] Mar Silt 10.84 1547 1055 09(1) 41(147) 153(6) 2203
[]4 Mdst 058 &3 76 15(1) 33(1.09) 69(2) 1.092
s Wkst 1005 1434 882 09(1) 45(163) 203(9) 267
[16 Fxin Dol 092 132 99 1.3(1) 41(1.33) 214(5 3.019
7 Pkst-Grnst 2039 2910 1221 1.3(1) 72(238) 344(11) 5709
[DE] Mxin Dol 36.85 5260 1465 13(1) 11.5(3.. 517(11} 1005

[J10  MarSS 1950 2784 1217 10(1) 69(229) 40.1(9) 5213

Br Copytooutputsheet |« List1 |« List2 | Reset | 1y

'APP|Y| v oK | xCanceI‘




Winfield with new proportions and
new “Krider” ranges (used this one)

B Settings for 'F11_GM4XE [U

Style ] Info ] Statistics Disc. Stat ]Histogram] Colors] Operations Variogram]
[v[Erene |% Zone WINF (WINF-FTRLY) ﬂ
Min, mean, max and std values are for the interval height
MNumbers in brackets representthe corresponding number of cells.
M Statistics forthe entire property ofthe zone:
property

Code | MName | % N | Intervals | Min | Mean | Max| Std |
o Cont35 0.00 6 5 200 32012 46(2) 0830
1 Crs Silt 0.00 95 78 15(1) 330122 68(3) 1178
W2 FnSit&Sh  0.00 23 19 1.3(1) 36 (121 M3@ 204
| K} Mar Silt 13.80 979425 639956 07(1) 4401530 572(11) 32
e Mdst 069 48319 41747 0.8(1) 32 (117 198() 1673
W5 Whst 1312 930873 641206 07(1) 410145 426(11) 284
[6 Fxin Dol 126 89345 63985 0801 44(14) 348(9 37167
7 Pkst-Grnst 2149 1525423 831375 07(1) 56(1.83) s660(17) 5014
Lk Mxin Dol 2456 1743158 855236 07(1) 64(204) 572(11) 614
110 Mar 35 2508 1780142 904282 07(1) 560197 530(11) 4744
89 Statistics forthe upscaled cells of the zone:

Code | Name | % N | Intervals | Min | Mean | Max| Std |
o Cont55 0.04 ] 200y 32012 46 (2) 0830
1 Crs Silt 067 95 78 15(1) 330122 8(3) 1178
W2 FnSilt&sSh 076 23 19 13(1) 36(1.27) 11 3 4 2074

| K] Mar Silt 1084 1547 1055 051 410147 153(6] 2203
[4 Mdst 058 83 76 15(1) 33(1.09) 9{2) 1.082

| 3 Whst 1005 1434 882 05(1) 450163 203 9 267
e Fxin Dol 092 132 99 13(1) 41(1.33) 4(8) 309
W7 Pkst-Grnst 2033 2910 1221 1.3(1) 7.2(238) 344 (1) 5709

| B Mzxin Dol 36.85 5260 1465 13(1) 153 51 7 [11] 10.05
[J10 MarSs 1950 2784 1217 10(1) 69229 {8 5213
B Copytooutputsheet [v List1 [» List2 | Reset By

'Apply| v oK | xCanceI|

Better overall stats. Maybe a little too much F10 | like it.




GM4

Gage

B Settings for 'F11_GM4XE [U]
Style ] Info I Statistics Disc. Stat. WHistcgram} Colors] Operalions]\/anogram]

A B =] Zone GAGE (WINF-FTRLY) -

Min, mean, max and std values are for the interval height
Numbers in brackets represent the corresponding number of cells.

ii:] Statistics for the entire property ofthe zone

| Code | Name ‘ % N| Intervals | Min ‘ Mean | Max ‘ Std |
1o Cont 38 705 272757 192972 0.7(1) 74(141) 503(6) 5202
=1 Crs Silt 8434 3264990 824582  0.1(1) 195(3 655(6) 1297
2 Fn Silt& Sh 806 312137 229695  0.1(1) 57(136) 423(6) 3926
W3 Mar Silt 010 3951 3649 12(1) 52(1.08) 205(3) 3383
i3 Wist 005 1885 1701 22(1) S3(11T) 1B0{2) 2218
7 Phst-Grst 0.10 3935 3585 09(1) 46(L1) 140(3) 2498
1o Mar S5 030 11659 9595  13(1) 51(122) 297(6) 3301

83 Statistics forthe upscaled cells of the zane

| Code | Name % N| Intervals | Min ‘ Mean | Max ‘ Std |
[Jo Cont S8 442 344 259 15(1) 68(133) 285(4) 4321
1 Crs Silt 86.83 6752 1517 06(1) 2024 60.0(6) 1146
| K Fn Silt& Sh 826 642 441 06(1) 44(146) 138(6) 2115
W3 Mar Silt 0.09 7 7 25(1) 43(1) 68(1) 1599
| B Wkst 0.05 4 2 57(2) 57(2) 57(2) 381
M7 Pkst-Grnst 014 1 10 13(1) 48(.7) 103(2) 2593
[J10 Marss 021 16 16 15(1) 45(1) 79(1) 2162

Ef Copytooutputsheet [+ List1 |v List2 [ Reset | &3

VAPD‘Y| v oK | xCancel‘

Geomod3 Model facies stats
Zone GAGE resulting facies fractions:

Cont SS: 0.11 %
Fine Silt & Sh: 98.33 %
Crs Silt: 0.68 %
Mar Silt: 0.39 %
Mdst: 0.00 %
Wkst: 0.00 %
FxIn Dol: 0.00 %
Pkst: 0.00 %
Grnst: 0.00 %
CxIn Dol: 0.00 %
Mar SS: 0.49 %




GM4

Twnd 6, K=24 of Winf-FtRly

Towanda

GM3

Twnd 6, K=24 of Winf-FtRIly

@ Settings for 'F11_GM4XE [U]

Style I Info ] Statistics  Disc. Stat lH\stograml Colorsl Operatlons} Varlograml

Min, mean, max and std values are for the interval height
MNumbers in brackets representthe corresponding number of cells.

B Statistics for the entire property of the zone:

=" 7one TWND (WINF-FTRLY) -

BY Copytooutputsheet [« List1 [ List2 | Reset | 53

Code | Name | % N| Intervals | Min | Mean | Max ‘ Std |
1o ContSS 020 18429 12077 01(1) 41(153) 243(7) 3613
W1 Crs Silt 0.09 8291 6369 05(1) 25(13) 166(5) 1833
2 Fn Silt & Sh 237 214350 140350 00(1) 33(153) 388(10) 3.086
| E Mar Silt 388 350718 239345 00(1) 33(147) 374(3 2945
14 Mdst 248 223820 168265 00(1) 34(1.33) 292(7) 2493
| B Whst 20.89 1886729 1100283 00(1) 43(1.71) 538(14) 405
e Fxin Dol 436 393620 243723 00(1) 43(162) 369(11) 3705
=7 Pkst-Grnst 4372 3894606 1430107 00(1) 75(272) 721(14) 823
|_El Mxin Dol 291 263265 173639 00(1) 44(152) 386(11) 3382
10 Mar 55 1970 1779151 913074 00(1) 46(195 754(14) 4313
88 Statistics for the upscaled cells ofthe zone:

Caode | MName % M| Intervals | Min ‘ Mean | Max‘ Std |
1o Cont 35 015 23 07(1 31(1.22) 87(2) 1862
W1 Crs Silt 012 22 18 07(1) 26(1.22) 41(2) 1.008
W2 Fn Silt & Sh 180 326 229 06(1) 37(142) 226(6) 2743
| K Mar Silt 257 465 370 06(1) 28(1.26) 100(7) 1461
14 Mdst 1.96 356 269 06(1) 38(1.32) 165() 2502
| B Whst 1840 3335 1696 04(1) 54(197) 428(14) 4703
6 FxIn Dol 388 703 424 07(1) 50(1.66) 29.7(8) 3865
=7 Pkst-Grnst 49.97 9056 2105 04(1) 128(43) 579(14) 1125
| El Mxin Dol 269 483 308 20(1) 56(1.58) 376(11) 3817
110 Marss 1845 3344 1373 06(1) 62(244) 326(14) 459%

VAPPW‘ v oK | xCancel|

Geomod3 Model facies stats

Zone TWND resulting facies fractions:

Cont SS: 0.00 %

Fine Silt & Sh: 0.00 %

Crs Silt: 0.00 %

Mar Silt: 10.98 %

Mdst: 8.56 %
Wkst: 12.14 %
FxIn Dol: 4.35 %
Pkst: 46.91 %
Grnst: 0.00 %
CxIn Dol: 0.88 %

Mar SS: 16.18 %




GM4

B/Twnd

Facies

GM3

Settings for 'F11_GM4XE [U]'

Style ] Info ] Statistics  Disc. Stat. lHislogram] Colors] Operations]\/aricgram]

[?)X]

T el =:] Zone B/TWND (WINF-FTRLY) -
Min, mean, max and std values are for the interval height.
MNumbers in brackets represent the corresponding number of cells.
o Statistics for the entire property of the zone:
Code | Name | % M| Intervals | Min | Mean | Max| Std |
ContS5 2570 651268 436232 00(1) 71(148) 553(4) 5613
Crs Silt 3474 380191 530169 0.0(1) 79(1.66) 573(4) 6278
Fn Silt & Sh 371 94053 80237 00(1) 51(1.17) 2804 3631
Mar Silt 1622 410935 330830 0.0(1) 530124 437(4) 4133
Mdst 026 6673 6160 02(1) 44(1.08) 136(2) 3664
Whkst 2388 73090 64577 00(1) 39(1.13) 31.7(4) 2952
Fxin Dol 045 11482 10434 00(1y 30017 100(3) 2099
Pkst-Grnst 703 173082 142199 0.0(1) 46(1.25) 436(4) 3377
Mxin Dol 014 3557 2in 0.0(1) 16(1.28) 65(3) 1.008
110 Mar S5 887 224630 182636 0.0(1) 63(1.23) 387(4) 4169
89 Statistics forthe upscaled cells ofthe zone:
Code | Name % N | Intervals | Min | Mean ‘ Max| Std |
ContSS 19.16 989 03(1) 60(1.31) 325#) 3601
Crs Silt 4129 2131 1162 03(1) 78(1.83) 414(4) 5276
Fn Silt & Sh 422 218 196 04(1) 43(1.11) 188(3) 2707
Mar Silt 15.07 778 696 0.3(1) 39(1 12) 1954 2379
Mdst 017 9 7 1.0(1) 28(1.29) 70(2) 2034
Wist 209 108 87 0.7 (1) 3 9(1.24) 115(4) 2687
Fxln Dol 0.50 26 25 06(1) 25(1.04 72(2) 142
Pkst-Grnst 6.96 359 246 0.7(1) 39(146) 159(4) 2298
Mxin Dol 0.10 5 3 12(1) 24(1.67) 45(3) 1491
[110  Marss 1042 538 440 03(1) 63(1.22) 378(4) 3.861
B Copytooutputsheet [v List1 [v List2 [ Reset | L3
& Apply | ¥ 0K | XCancel

Geomod3 Model facies stats

Zone B/TWND resulting facies fractions:

Cont SS: 0.18 %

Fine Silt & Sh: 65.33 %
Crs Silt: 0.00 %

Mar Silt: 14.88 %
Mdst: 0.00 %

Wkst: 0.00 %

FxIn Dol: 0.00 %

Pkst: 6.11 %

Grnst: 0.00 %

CxIn Dol: 0.00 %
MatrSS:—13500%




FtRiley

GM4 GM4

Before proportions
Ftrly 7, K=9 of — ) _
FtRIy-Alsh Firly 12, K=14 of FIRly-Alsh After F10 proportions

Ftrly improved overall w/ more wkst in lower part.
Reduced ss proportions slightly and re ran. Not much
changed, but slightly better

Geomod3 Model facies stats
Zone FTRLY resulting facies fractions:

Cont SS: 0.00 %
Fine Silt & Sh: 0.00 %
Crs Silt: 0.00 %
Mar Silt: 7.09 %
Mdst: 14.26 %
Wkst: 11.62 %
FxIn Dol: 6.04 %
Pkst: 49.57 %
Grnst: 0.01 %
CxIn Dol: 0.39 %
Mar SS: 11.02 %




Matfield

GM4

B Settings for 'F11_GM4XE [U]

Style ] Info ] Statistics Disc. Stat. lHistogram] Colors] Operations I Variogram]

[v Forzone: |E NG EI GBS -
Min, mean, max and std values are for the interval height
MNumbers in brackets represent the corresponding number of cells.
3 statistics forthe entire property of the zone:
- Code | Name | % N | Intervals | Min | Mean | Max| Std |
Geomod3 Model facies stats Jo Cont SS 193 62220 52417 12(1) 54(1.19) 280(4) 294
Zone MATFIELD resulting facies fractions: | B Crs Silt 6363 2051194 766057  00(1) 108(2.. 420(3) 6689
| W Fn Silt & Sh 1992 642103 427841 00(1) 57(15) 344(5 3632
. W3 Mar Silt 1017 327916 253314 00(1) 53(1.29) 293(4) 2867
Cont SS: 0.00 % 4 Mdst 011 3569 3070 18(1) 52(116) 116(2) 2468
Fine Silt & Sh: 84.95% W5 Whst 168 54163 50026  09(1) 42(1.08) 171(4) 1.861
Crs Silt: 1.90 % W7 Pkst-Grnst 122 39441 31849 D9(1) 42(124) 226(4) 2127
Mar Silt: 12.12 % k] Mxin Dol 0.02 765 556  16(1) 38(138) 116(4) 2079
10 MarSs 131 42294 35191 13(1) 47(12) 318(4) 244
Mdst: 0.00 % . ar M 4702 ®
Wkst: 0.00 %
FxIn Dol: 0.00 % 88 statistics for the upscaled cells of the zone:
Pkst: 0.00 %
Grnst: 0.00 % Code | MName | % M | Inter.. | Min | Mean | Max| Std |
CxIn Dol: 0.00 % [0 ContSS 197 118 112 18(1) 49(105 133(2) 1588
Mar SS: 1.04 % Wi Crs Silt 62.78 3751 1236 14(1) 120(3.. 339(5) 5251
| FnSit&Sh 2059 1230 840 14(1) 53(146) 221(5 288
W3 Mar Silt 1130 675  BBD  15(1) 49(123) 144(2) 2161
[14 Mdst 0.05 3 30 28(1) 34(1)  39(1) 0454
W5 Whest 129 77 75 16(1) 34(103) 76(2) 1004
W7 Pkst-Grnst 072 43 40 14(1) 37(108) 64(2) 1168
k] Mxin Dol 0.05 3 1 72(3) 723 7209 0
[110  MarSS 126 75 68 20(1) 46(11) 233(3 2739
Top La er IOOk a e Ef Copytooutputsheet [+ List1 [+ List2 | Reset | 53

'App|y| v OK | xCanceI|




Wreford

GM4

Layer looks similar.
May want to eliminate
F1-2

Settings for ‘F11_GM4XE [U]
Style 1 Info ] Statistics Disc. Stat. lHistograml Colors] Operations] Vanogram}

e 5] Zone WREFORD (FTRLY-ATSH) -

Min. mean. max and std values are for the interval height.
MNumbers in brackets represent the corresponding number of cells.

s Statistics for the entire property ofthe zone:

Code | Name | % N | Intervals ‘ Min | Mean | Max| Std |
1o ContS8 003 1477 984 21(1) 38(15) 126(5) 2424
[ 0 Crs Silt 144 74336 52282 03(1) 39(142) 241(7) 2553
W2 Fn Silt & Sh 144 74110 54774 02(1) 37(135) 268(7) 2545
| E Mar Silt 995 513343 355234 01(1) 40(145 378(8) 2931
[l4 Mdst 110 56529 46565 01(1) 31(121) 157(# 1803
| 13 Whst 46.14 2381839 1033552 01(1) 63(23) 467(8 5232
(3 Fxin Dol 770 366266 239590 01(1) 41(153) 298(8) 2881
7 Pkst-Grnst 30.30 1563885 870040 01(1) 50(18 421(8 3827
W PA-Baff 143 74009 53438 03(1) 44(138 375( 31
[ Marss 108 55958 39944 01(1) 37(14) 262(6) 2423

89 Statistics for the upscaled cells ofthe zone:

Code ‘ Name | % N ‘ Inter... | Min ‘ Mean | Max| Std ‘
1o ContSS 002 2 2 24(1) 33(1)  41(1) 08486
1 Crs Silt 072 69 62 11(1) 30011 89(3) 1246
[ M Fn Silt & Sh 091 87 a7 13(1) 26(1)  45(1) 06682
| E Mar Silt 1007 960 673 07(1) 40(143) 173(§ 2138
4 Mdst 085 81 72 07(1) 28(113) 105(#H 1641
| 3 Whst 46.15 4398 141 10(1) 71(253) 298(8) 5089
(3 Fxin Dol 557 531 3an 10(1) 50(1.71) 21.1(8) 3462
N7 Pkst-Grnst 3272 3118 1608 10(1) 56(194) 29.1(8) 3077
| PA-Baff 156 149 13 17(1) 40(132) 1104 1826
1 Marss 141 134 106 07(1) 38(126) 109(# 1755

B Copytooutputsheet [¥ List1 [v List2 [ Reset | 53

VApp\y‘ ¥ 0K ‘ xCanceI‘

Geomod3 Model facies stats

Zone WREFORD resulting facies fractions:

Cont SS: 0.00 %

Fine Silt & Sh: 0.00 %
Crs Silt: 0.00 %

Mar Silt: 8.68 %
Mdst: 14.72 %

Wkst: 18.15 %

FxIn Dol: 1.83 %
Pkst: 50.88 %

Grnst: 0.00 %

CxIn Dol: 0.44 %

Mar CC: L 900
VI oo — oz 770




New Wreford, after zapping FO-2

Settings for 'F11_GM4XE [U]

Style ] Info ] Statistics Disc. Stat ]Histograml Colors] Qperations ] Variogram]

[ Forzone: |:j Zone WREFORD (FTRLY-A1SH)

El

Min, mean, max and std values are for the interval height.
MNumbers in brackets represent the corresponding number of cells.

M statistics for the entire property of the zone:

Code | MName | % M | Intervals | Min | Mean | Max| Std |
[ E] Mar Silt 10.01 516555 359675 01(1) 40(144) 327(8) 2746
(14 Mdst 140 72341 58110 01(1) 320124y 177(5 2082
s Whst 4851 2503873 1045772 0.1(1) 65 (239) 442(8) 5366
6 Fxin Dol 641 331123 215817 01(1) 43(153) 309(8 3.189
m7 Pkst-Grnst 30.95 1597333 879900 01(1) 51(1.82) 403(8) 3.763
m: PA-Baff 139 71568 51992 05(1) 44(1.38) 334(6) 2762
110 Mar S8 134 68959 47750 01(1) 37(144) 280(6) 2565
89 Statistics forthe upscaled cells ofthe zone:

Code | MName | %6 M | Intervals | Min | Mean | Max| Std |
(K] Mar Silt 1033 984 697 07(1) 39(141) 173(@6) 212
4 Mdst 0.85 81 72 0.7(1) 28(1.13) 1{}.5 4 184
s Whst 4699 4478 1817 1.0(1) 7.0(246) 8(8) 5062
16 Fxin Dal 561 535 315 1001 49(1.7) 21 1 (8) 3453
W7 Pkst-Gmst 3325 3168 1658 1.0(1) 55(1.91) 1(8) 3075
m: PA-Baff 1.56 149 113 1.7(1) 4.0(1.32) 11 ﬂ( ) 1.826
[]10  MarSs 141 134 106 0.7(1) 38(1.26) 109(4) 1.755

B Copytooutputsheet |v List1 [v List2 [ Reset | b3

v Aoply| @ ok | Xcancel




Geomod3 Zone A1_SH resulting

A 1 S h facies fractions:

Cont SS: 15.66 %
Fine Silt & Sh: 50.54 %

FO is way under represented using Crs ilt: 3256

Mar Silt: 0.52 %

the low HZ ranges. Much better Mdst: 0.70 %

Wkst: 0.00 %

restoring long ranges. May still be Pt 000%
Grnst: 0.00 %

short relative to actual and that in Gxin o 00
training set. —

@ Settings for 'F11_GM4XE_Run1 [U]

Style ] Info I Statistics Disc. Stat. lH\slUgram] Colorsl Operatiunsl Variogram Style ] Info ] Statistics Disc. Stat lHistogram] Colors] Operations Variogram]
. 7 For zone: ‘% Zone A1_SH (A1SH-B2LM) ﬂ | Fomme |% Zone A1_SH (A1SH-B2LM) j

Min, mean, max and std values are for the interval height Min, mean, max and std values are for the interval height.
Numbers in brackets representthe corresponding number of cells Numbers in brackets represent the corresponding number of cells.

M Statistics for the entire property of the zone: f@ Statistics for the entire property of the zone:

Code | Name [ % N| Intervals | Min|  Mean| Max|  Std| Code | Name | % N [ Intervals | Min|  Mean | Max| S|
L]0 Cont 35 583 145427 125333 00(1) 67(1.16) 483(4) 4452 Jo ContSS 1018 253716 194535  00(1) &7(13) 460(4) 5446
1 Crs Silt 60.58 1510529 753280 00(1) 103(2. 603(4) 8795 W1 Crs Silt 59.75 1489772 745203 0.0(1) 101(2) 60.2(4) 8232
m: Fn Silt& Sh 3358 837289 621694  00(1) 63(1.35 596(4) 5619 m: Fn Silt & Sh 3007 749757 579064  00(1) 64(129) 593(4) 5231

89 Statistics for the upscaled cells of the zone: 88 Sstatistics forthe upscaled cells of the zone

Code | Name | % N | Intervals | Min ‘ Mean | Max| Std | Code | Name % | N | Intervals | Min | Mean | Max| Std |
[0  ContSS 10.02 510 343 07(1) 93(149) 420(4) 5998 [J0  ContSS 1002 510 M3 07(1) 93(149) 420(4) 5998
[IR Crs Silt 61.72 3142 1462 0.0(1) 92(215) 340(4) 5259 W1 Crs Silt 61.72 3142 1462 00(1) 92(215 340(4) 5259
M2  FnSit&Sh 2827 1439 1182 00(1) 52(122) 284(4) 2878 W2 FnsSitash 2827 1439 1182 00(1) 52(122) 284(4) 2878

B Copytooutputsheet [v List1 |« List2 [ Reset | b [ Copytooutputsheet [+ List1 [ List2 | Reset | 43
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AlLm

Run 1 not bad, but vertical distribution is off for the
continental redbeds. Next run looks same statistically

. ] Geomod3 Model stats
B Settings for ‘F11_GM4XE_Run1 [U] ! ; .
= — Zone A1_LM resulting facies fractions:
Style ] Info 1 Statistics Disc Stat. lH\stugram} Cu\ms] Operatmns] Varmgram} Style 1 Infa ] Statistics  Disc. Stat WH‘SK’Q’EWW CU‘UTSI Operations VE”UQ’E"”I
[¥ Forzone |ﬁ Zone AT_LM (ATSH-B2LM) j iad [¥ Forzone: |% Zone AT_LM (A1SH-B2LM) ﬂ Cont SS: 0.15%
Min. mean. max and std values are for the interval height Min, me:an, max and std values are for the interval height Fine Silt & Sh: 0.01 %
Numbers in brackets represent the coresponding number of cells MNumbers in brackets representthe corresponding number of cells. Crs Silt: 0.03 %
Mar Silt: 24.52 %
. 0,

M Statistics for the entire property ofthe zone: Mdst: 0.21 %
@ statistics for the entire property ofthe zane: Wkst: 50.50 %

Code | Name ‘ % N ‘ Interva ‘ Mml Mean ‘ Maxl Std ‘ FxIn Dol: 6.22 %
Code | Name | = N| Intervals | Min|  Mean| Max| st 1 Crs Silt 001 529 525 15(1)  22(1)  36(1) 06341 Pkst: 18.06 %
W1 Cesi 001 el 456 07() 27(105 60() 0852 M2  Fnsit&sh 014 12634 11850  04(1) 30(107) 132(3) 1563 Grmst: 0.30 9
2 EnSilt&Sh 020 18396 16787 04(1) 32(11) 228(4) 2042 | K Mar Silt 2353 2125660 1199666 01(1) 50(1.77) 786(13) 4713 rnst: 0. (1]
W3  MarSit 2310 2087059 1119667  0.1(1) 53(1.86) 950(14) 5064 Ll4 s v TRpER SEEE o Qaih) Eia) i) 218

Ws Whst 4657 4206863 1940508  01(1) 60(217) 997(14) 5622
4 Mdst 130 117466 96936 02(1) 33(121) 301(5 2294

e Fxin Dol 436 393668 292431  02(1) 34(135) 361(8) 2549
| Wihst 4723 4266039 1881675 01(1) 62(227) 1002(. 6.066 w7 Pk

stGmst 2181 1970341 1228564  01(1) 46(16) 696(14) 419

06  FxinDol 424 382335 266225  02(1) 36(144) 353(3) 2645

s PA-Baff 143 120491 100173 0.1(1) 40(129) 281(6) 2985
N7 Pkst-Gmst 2176 1965610 1216230 01(1) 46(1.62) 696(14) 4252 110 Mar 5 0s4 78011 63504 04(1) 40(12) 344() 2987
W3  PABaf 148 133633 101663 0.1(1) 39(131) 327(7) 3042
[J1o Mar 33 068 61551 44078 04(1) 55(14) 599(8) 4658 83 statistics for the upscaled cells of the zone
98 satistics for the upscaled cells of the zane Cods | Name | % N | Intervals | Min ‘ Msan | Max‘ Std |

1 Crssit [ 1 21y 21()  21() 0

M2 FnSit&Sh 014 24 24 19(1)  32(1)  46(1) 06651
Code | Name | % N| _Intervals | Min| _ Mean| Max|  Std| M3  MarSilt 2841 4950 2144 14(1) 67(231) 361(12) 5842
[ & Crs Silt 0.01 1 121  21(1) 21() 0 [14  Mdst 121 210 182 08(1) 34(1.15) 109(4) 1346
M2 FnSit&sh 014 24 24 19(1) 32(1)  46(1) 06651 W5 Wkst 4323 753 3474 08(1) 65(217) 436(13) 5203
W3  MarSit 2341 4950 2144 14(1) 67(231) 361(12) 5842 []6 FExnDol 419 731 45 11(1) 47064 175(7) 2721
4 Mdst 121 210 182 08(1) 34(115) 109(4) 1346 [7  PkstGmst 2065 3598 1886  14(1) 61(191) 479(14) 4961
s Wkst 4323 7534 3474 0.8(1) 65(217) 436(13) 5208 B PA-Baff 126 220 137 19(1) 55(161) 212() 3112
6 Fxin Dal 419 731 445 11(1) 47(164) 175(7) 271 1o Mar S5 091 158 119 1.8(1) 51(133) 131(3) 2478
[07  PkstGmst 2065 3593 1886 14(1) 61(191) 479(14) 4961
M:  PABaff 126 220 137 19(1) 55(161) 212(5) 3112
[]10  Marss 091 158 119 18(1) 51(133) 131(3) 2478 & Copytoouputshest [v List1 v List2 | Resst | i

VAppIy‘ v oK ‘ xCanceI‘
BY Copytooutputsheet [ List1 [ List2 | Reset | &3
'App\y| v oK | xCanceI|




FtRiley QC

Sand has undue influence:

1. Consider reducing F10 in
Ftrly

2. Too much being placed in
areas w/o well control

3. V Rge too high. SS
distributed way too low in
section around this one well.




A1Sh with short Hz ranges (F0-10, F1-5, F2-5)

Sand is not
continuous but
should be due
to short
ranges. West
well is Cross H
Cattle.

Layer 3 of 4



Run 2 FO-40, F1-25, F2-25

Fa I% N
b

Longer Hz

ranges and
shorter V is
much better



AlLM

Layer 2 looks As does layer 5
about same

But redbeds show up in
the oddest places (due to
vertical range)



Views from 2" run

But redbeds are better
constrained to where they
belong

Layer 2 looks

about same As does layer 5



A1LM with longer range for F12,

shorter vertical range

Facies
B cont SS
Crs Silt
Fn Silt & Sh
Mar Silt

I Mdst

Wkst

FxIn Dol
Pkst-Grnst
PA-Baff

Mxin Dol
I var ss

Facies
B Cont SS

Crs Silt
Fn Silt & Sh
Mar Silt

B mdst .

o

Wkst

Fxin Dol
Pkst-Grnst
PA-Baff
Mxin Dol

[
e

‘\ _,I ‘
i "L




Al Lm and core well ties

Alexander D2

Flower & Newby.
Offset wells have
more silt

-Bal

PA-Baff
1M§'r“s%°' L




Facies model modifications

1. Krider: reduced vertical proportions significantly for F9 and
changed ranges 50/42/10

2. Winfield: reduced vertical proportions significantly for F9 and
changed ranges 50/42/10

3. FtRiley: reduced vertical proportions slightly for F10 and changed
vertical range from 21 to 8

4. Wreford: zapped all FO-1-2 in property calculator (made =U) and
reduced vertical range for F10 to 8

5. Did not model F>2 in Alsh through B5sh (did not zap, just
excluded from modeling), but did model in Csh

6. Did not model F<3 in B1 and B5 LM, but did in the rest. A1 and C
have additional 5" order cycles in places and the B2-3-4LMs are
very thin in places (may actually be continental).

(5 and 6 above, cancel each other)



Porosity modeling

In workflows, double click on
property modeling

Select zone to be modeled and
unlock

Mash the condition on facies
button

Mash the “use transformations
made in data analysis” button

Input variogram parameters by
facies

Select SGS for simulation

@ Petrophysical Modeling with ‘Geomod4/HRNG... @@
Modeling Setings | EditHints |

’EI— = | Existing property: |<I> PHI_GM4 [U] ﬂ

Status: Is upscaled

Comman || Zone Settings [T Seed
|an99; |%ZOneKmDER(HRNGTN-WlNF] ﬂ 4 4 » M Gz O D

|Facies;F"_Gf‘«14)(ﬂ|D‘ID:MarSS ﬂ M 4 I v S B

[~ - Methad for - — - =B
AN zonefacies: |@ Sequential Gaussian Simulation ﬂg

IZ“f\a’ariDgram ]/\Distribution ]@CD—kriging ]@Trends ]"‘;'Expert ]@Hint ]

e ] e L
“ariogram Type: |Exponential  w | Mugget 0.1 -

Anisotropy range and orientation:

N
Major dir.  Minordir.  Verical: / \ -5
Range: 30000 25000 7 7 / ET/E 0
i 45
Azimuth: 11 Dip: 0 s : an

Local warying
I azimuth

Range

.-a0

Simbox local
azimuth correction

v oK |XCanceI|




Compare Phi models for Krider
using Gmod3 variograms

Layer 2

Geomod 4, Flower & Newby area,
same 30/25/7 as in Geomod3

Layer 5



Krider Geomod4 with GM3

variograms

Layer 5, geomod4 30/25/7

Settings for 'PHI_GM4 [U]’

Style 1 Info Statistics WH\stugraml Culursl Operatiunsl More 1 Var\ugraml

i} Cal 18T RMI=E] 7one KRIDER (HRNGTN-WINF) -

Min | Max| Delta |
987000.00 1396860.00 409860.00
-50000.00 635740.00 685740.00
-1342.19 1626.28 296847
Porosity 0.0008 0.2596 0.2588
Description Value | -
Unit: f3//3 B |
Is upscaled () Yes
Total number of cells in filtered area 7702991 =
Cells (nl x nJ x nK} 621x1039x 30
Total Number of Cells 19356570

Property resolution: Pr cell with volume
Comprassad by 99 B0% of cell size

v
Pﬂma | Type Min Max Delta N Mean
i

Property Cont. 0.0008 02596 02588 7702991 00950
89 Upscaled Cont. 0.0008 0.2596 0.2588 15540 0.1045
EWelllogs Cont 0.0000 0.2980 0.2980 85746 0.1047

|~

$ |
B Copytooutput [v List1 [# Listz [ List3 | Reset | U

VADP|\/| v oK | xCance\‘

Settings for 'PHI_GM4 [

Style Mnfn IStaI\stics Histogram WCulursw Operatiunsl More ‘Variugram}
] B8 B F|leg|| % & | O
" Intervals [ Forzone: |Ed LG ElGENILRING) -
@ Inc: [001 - [ win Jo [ Max o3
o | 2 4 6 8 W 12 14 16 18 20 22 24 26 28 30
9 Mk
81 Mk
71 | I Lo
6l 1h L
54 1 s
4] L
3
2]
1]
04
o 003 0.06 0.08 012 015 018 021 024 027 03
EPHI_GM4 Cupscaled cells Ewelllogs
VApp\y‘ v oK | xCancs\|




Krider Geomod4, F9 only, with

GMa3 variograms

B Settings for 'PHI_GM4 [U]'

Style ] Info ] Statistics Histogram ]Colurs} Operatlunsl More I Vanograml
i M| % |2 3 [Llog|l % &
" Intervals: [v Forzone: ‘%zlme KRIDER (HRNGTN-WINF) ﬂ
® e [001 - [ win [0 [ Max  [03
o 2 4 6 8 0 12 14 16 18 20 22 24 26 28 30
104
5
6
4
24
0 LIEL F TP
0 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 03
EPHLGM4 [CUpscaled cells Ewell logs
wAppIy‘ v oK | XCance\|




Krider phi Gmod4 (new
variograms)

Layer 2

Layer 5



Krider, Geomd 3

Layer 2

Flower & Newby area

Layer 5



Krider phi Gmod4

B Settings for 'PHI_GM4 [U]

Style ] Info ] Statistics Histogram lCoIors] Operations] Mare ]Variogram]

W [E 5| 8] |
@ Inc: m [ min: [0 [ Max 03
; 2

4 6 8 10 12 14 16 18 20 22 24 26 28 30

"

g

R

0 LR = Aot~
0 003 006 009 012 015 018 021 024 027 03
ErH_Gm4 Cupscaled cells Owell logs

'Apply| v oK | XCanceI|

Krider Geomd4 phi, all facies

Krider Geomd4 phi, layer 5



Krider F9

B Settings for 'PHI_GM4 [U]’

Style Ilnfo ]Statistics Histogram lCoIorsl Operations] Mare ]Variogram]

# | |8 | E D |log|| % S| &
™ Intervals: [+ Forzone: |% Zone KRIDER (HRNGTN-WINF) ﬂ
@ Inc: [001 - [ min [0 [ Max o3
o | 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
104

a

6

41

2

0 Ll

0 0.03 0.06 009 012 0.15 018 021 024 027 03

ErH_cm4 [upscaled cells Owelllogs

'Apply| v oK | XCanceI|

Krider Geomod4 phi, F9 only layer 5 Krider Geomod4 phi, F9 only



Krider Geomod3, F9 only

l Info l Statistics Histogram ‘Colorsl Operations] Mare l Variogram]

IR IR oo % S| |
" Intervals: v Forzone: |% Zone KRIDER (HRNGTN-WINF) ﬂ
@ Ine: [001 - | Min: [0 [ Max 03
. 3 4 6 8 10 12 14 16 18 20 22 24 26 28 30
104

8_

5_

4_

o] o, .

0 0.04 0.08 0.12 0.16 0.2 0.24 0.28

E rPorasity [CuUpscaled cells Ewelllogs

v Apply| @ OK | XcCancell

Krider Geomd3 phi, F9 only

Krider Geomd3 phi, F9 only layer 5



Krider, Geomd 3

B Settings for 'Porosity [U]

| Info | Statistics Histogram | Colors | Operations | More | Variogram |
5| [@[w e 9| % 8| =]
@ Inc: IWJ [ Min: [0 [Max [03

24681012141618202224262830
8_
5_
4_
2_
D_ ERE
0 0.04 0.08 012 0.16 0.2 0.24 0.28
[ Porosity [Cupscaled cells Ewelllogs

'APP|Y| v 0K | XCanceI|

Krider Geomod3 phi, layer 5 Krider Geomod3 phi, all facies




Winfield Phi distribution

Settings for 'PHI_GM4 [U]’

Style | Info | Statistics Histogram |Cc|ors| Operancns| More |Var|cgram|

| [@[w[s ool 8] %]

¢ Intervals: | 20 ~ | [+ Forzone: =5 Zone WINF (WINF-FTRLY) -

@® Inc: |0.01 - [ min o [ max  fo3
2 7 3 3

o . 0 12 ™ 16 18 W 2 A % 8 B
8
? r
S | 1171
5. WA
R 1
(R
'
AR ...
0 003 0086 009 012 015 018 02 024 027 03
WrPH GM4 Clupscaled cells Ewelllogs

wAppIyl ¢ oK | XCance\ld

Settings for 'PHI_GM4 [U]

Style | Info | Statistics Histogram |Culurs| Operaﬁonsl More |Varlugram|

RACICICS

" Intervals: | 20~ | [v Forzone IQZMEWINF(WINF—FTRLY)

8 10 12 14 16 18

@ Inc |001 - [ min fo
2 £y 3

o

14

o]
0 003 006 003 012 015 018
EPHI_GM4 Cupscaled cells

o021 024 027 03
Ewel logs

VApp\yl ¢ oK | szncelld

F9 only




Potential error introduced in volumetric
calculations by missed lithofacies prediction

1. Porosity CorreCtiOnS are a LithCode Gmod4 Gmod3 z?)r;er:]a?;;slower % Change (at 18%)
function of lithofacies 0 0.165  0.180 at high end 8.4%
1 0.170 0.170 no change
2. Porosity may increase or : D138 0,198 no chance
decrease when error in 4 0138 0.138/no change
. . .. ) 5 0.181 0.177 slightly higher 1.9%
lithofacies prediction is made 6 0.198  0.192 slightly higher 3.5%
7 0.181 3lightly higher 1.9%
: 8 0.181 0.177 slightly higher 1.9%
3' If/When e_rror I_S known_’ 9 3 0.192 slightly higher 3.5%
modifications in porosity may 1o & 0.165 slightly higher 0.1%
. Difference % Change in wolume
be appropl’late 0.021 12% Increase in wolume for F7 now F9

F7-F9

4. In Geomod4, F9 is estimated
to be over represented in
Krider by 7.3% and in
Winfield by 12.1%. Probably
not enough to make a
significant difference. When
3X the Phi difference was
subtracted from the Winfield
F9 there was a change of
<3% in OGIP



Winfield example for F9 porosity

1. F9 appears to be over
represented by ~32% in the
model, as well as in earlier steps
In the process.

2. Training set — 25%

Predicted by NNet — 35% (39%
high)

Petra grid from N/GR — 30%

PHI_GM4=If( ZID=3, If( F11_GM4XE=9,PHI_GM4-.01, PHI_GM4), PHI_GMA4)
Reduced Winfield OGIP by 3%



Step through Dave’s workflow for
properties

HFWL70 for Hrngtn-Winf



Herington-Krider Sw and Kxy
through the Flower-Newby



Sw and FWL

Herington Bottom layer in Odell



W

A

OGIP calc

Open volume calculation
Insert FWL contact

Make Sw= Sw and leave
Sg=1-Sw-So, Bg = 5.5286

Phi and N/G as shown
Select Grant-Stevens
Select what to report

Apply and Run

Settings for 'Volumetrics’

Info | E
Report IVaIue ﬁarmal}
’?VB [~ Bulkwalume
V. [ Netvolume
V3 [~ Porewolume
P [ HCPY il
v HCPY gas
e[ STOIR (in oil)
e v STOIP (in gas)
W[ STOIR
# v GlIP(ngas)
# [ GlIPn ol
B aP
& [ Recoverable oil
& | Recoverable gas

[v MNegative volumes warning
[v Reset Output Sheet/File

[~ Single line format

Group by Detail level
[v Zone 1

=
[v Segment ’2— il
[ Facies :I
[ Boundarny :I

[v Pivottable farmat
Example

Seogment 2 11

5] Make Report ‘

[ Outputtofile: |

VAPP|Y| v OK | xCancel|




H-Kr-O OGIP Flower-Newby area



Workflow work

B Workflow Editor for "HRNGTN-WINF"

Mame: |Combine-other-propert  Description
07| duthor ‘DWE Hamiton | & 172006 Name: |[HRNGTMN-WINF Description:
Availahle functions: =B Emptyline .lust an empty lins | Authar |dUbD|S | 5 842008 -
Utility ‘ Operations Processes |:,E & Awailable functions: A Froperty Calculatar from file - Execute a calculatar expression an the properties in the current
03 Avihmaic Operations =5 ~ grid. The cammand ‘With 3D gr?d must be run prior to this process to specify the grid to run on.
o - - - - - .- : The 'Output variable will contain the result of the calculation
&2 General Functions [Build other properties in the combined property 30 Grid Uttility Operations Processes =2 @
#-(21 Angle Functions T
#-C3 Replace Where 4 |Point to the small 30 Grid containing all 24 zones (this should be & copyin cas e D Arithmetic OperatiOﬂS ._£ :: s
+ @ Eiminate Where 2 With 30-Grid =|[8 HRNGTN-WINI With Copy: [ Copy Properties: [ =21 General Functions (3 th —3
+ (3 Surface-Surface QOperations & 5 tl Angle F " '
= (3 Stochastic Functions ey I ngle Functions
# (3 Common Operations ¢ ‘ +-(12 Replace Where & [
+ (3 Points Operations @ r i T — (21 Eliminate Where [
+ 01 Palygons Operstions X |i= +-(2 Surface-Surface Operations & ] ~
% (1 Surface Operations . .
% £ Caleulations B 53 +-(21 Stochastic Functions Ey | FL1
# (0 Getresult of Calculations o +-(21 Common Operations N
#-(1 Convert Points/Polygons/Surfaces [ +-[1 Points Operations e
# (3 Model Extraction - |Build Permi{y, PermZ, and Sw praperties
o =] r T — + [ Polygons Operations w
-1 Property Operations =3 - | These properties are built using a series of equations stared as calculator macr
#-C3 Make Map from Property = Surface Operations - - -
« 02 Seismic Operations + 32 Calculations B | Because log of parosity is pan of equaiton porastiv needs to be in percent
[Build Permxy, PermZ, and Sw properties +-[Z3 Getresult of Calculations | Tocetthe right templates, empty property models are first built and then filled by
| These properties are .bu\\l using a EE!HE.‘S of euuat!nns stored as !:alcu\ﬂtnr\ o Cl Convert PointsfPongonsfSurﬁaces ﬂ
| Because lo of norosity is part of equaitan porastiv needs 1o be in percent =3 .
| To etthe right templates, empty property models are first built and then fille Model E)macnorj'
-1 Property Operations r |
[ +-(2 Make Map from Property - [
[TEEEEIE R Use Filter: [ Expression: [ohi el =21 Seismic Operations r |
S ELAE MNEIGT] Use Filter: [ Expression: |perm=U |— |
Use Filter. [~ Expression: [Permeahilityz=U
S EU e MNEGH Use Filter: [ Expression: [Siw=U
[Run equaitan ta fill empty praperties with values - |
Sl e BN EGEIRETRi 5 Use Filter: [ File: [CAMartAGeomod4\PetroEqua
-
< | >
<8 | R Warning level D & Options: ) | Auto generate workflow...
Waming level D & Q Options @ =] o Auto generate workflow, |
Fun | B Test | Status Ol X Cloze
Fun ‘ [E, Test ‘ Status W Apply ‘ v ok | X Close

Ran this from original location.
The decided to copy it into the
workflow for the zone



More building workflow

& Workflow Edit

Mame:  |HRNGTHAWINF Description
Author [dubois | 5 8006 v |
Awyailable functions: =B olume Calcugtion . Creste case and un volume caleulation.
=5 The command With 3D Grid must be run prior 1o the process commands in arder to specify the
Utilty | Operations [ —— ‘ £ G grid to run the procesees on. Itis not automatically uging the active grid. Double click the
+ (2 Arithmetic Operations ~
= (3 General Functions 3
+ (3 Angle Functions D
=03 Replace Where
= (2 Eliminate Where
# (3 Surface-Surface Operations
+( Stochastic Functions r
# (3 Common Operations
=3 Points Operations
+ (21 Polygons Operations
+ (3 Surface Operations
= (0 Caleulations
= (1 Getresult of Calculations
=3 Convert Points/Polygons/Surfaces r
= (21 Model Extraction
# (3 Property Operations
+-(3 Make Map from Property [Build Permiv. PernZ. and Sw properies
= (21 Seismic Operations | These properties are builtusing a series of ecuations stored as calculator macro
| Because loa of porosit is part of eausiton narostiv needs to be in percent
| To aetthe right templates, empty property models are first built and then filled by t
r [
r [
r [
r [
2 " File |
~
< | >
Warning level D1 & Q Options: @D x| Auto generate warkflow.
Fun | [Z, Test ‘ Status v Apply ‘ v Ok ‘ & Close ‘

Added a working volume calculator

and then copied to all other models Go back to all workflows that are
not an object and set up..for each
zone



More Building workflows — Change
Z1D for 3D grids below Hrntn-Winf

B Settings for 'ZID' 2%

Zones

e nfo atistics Isc. olat Istogram olors EFEL‘L
B HRNGTN-WINF Style | Info | Statistics | Disc. Stat. Histagram | Colors | Op
Zone WINF & [@ o] [x &|=|
Zone GAGE I For zone: [ErGowne <]
Zone TWND - o |
Zone B/TWND w 10 T 2 ﬂay 5 5M7 8

FTRLY-A1SH , §
A1SH-B2LM ' % o
B2LM-BALM 20
BALM-DSH p—

o 2poly| o ok | Kcancel]

Winf-Ftrly, after

Style | Info | Statstics | Disc. Stat. Histogram | Colors | Opera 4 | ¥
s [& 9| [x 8|
I~ Forzone: [ErrnGwie <]
Winf-Frly ZID=If( ZID>0, ZID+2, ZID) 1 m
Ftrly-Alsh ZID=If( ZID>1, ZID+5, ZID) 2
Alsh-B2LM ZID=If( ZID>2, ZID+7, ZID) b -
B2LM-B4LM ZID=If( ZID>3, ZID+11, ZID) ) u
B4LM-Dsh ZID=If( ZID>4, ZID+14, ZID) o
= [/Apply| v oK | XCance\‘




Other ti OISJ & Workflow Editor for "WINF-FTRLY"

5 Name WlMNF-FTRLY Description:
| Authar |dubms |5,f 8/2006 ﬂ

Awailable functions: H Petrophysical Modeling : Regenerate continuous petrophysical property models based onwell logs or stochastic
distributions. Regenerate discrete facies property models based on upscaled well logs or stochastic distributions.

I =5
Many Of the OperatIOnS, Uity Operafions Processes £ & The command ‘With 30 Grid must be run prior to the process commands in order to specify the grid to run the
+ (1 Arithmetic Operations ~

eS peCIaI |y the (3 General Functions With 30-Grid =|[ @ WINF-FTRLY With Copy: [~ Copy Properties: [

+ g Angle Functions

+ Repl Wh
calculators need to be 8Pl
. . (21 Surface-Surface Operations
i - )
run interactively before |3
=1 Points Operations

| i
the next can be § 8 housore Operaions
+-[21 Caleculations

eXecuted . The neXt +-(Z] Getresult of Calculations

=21 Convert Points/Palygons/Surfaces
+-(21 Model Extraction |

step relies on manually | S, ' -
inputting the newly st

created variable. For |
example,

Sw that goes in the o s st
Volumetrlcs haS to be [ Togetthe righttemplates, empty property models are first built and then filled by t
generated before it can

be inserted.

o
&

t+
+
%
3

e ® %L
= E I

Al
I

B
%

HEEE
a0

3

&

<
‘Waming level: Dl Q Options: (D x| Auto generate workilow...

Fun | [E Test ‘ Status: ¢ Apply | ¥ Ok X Close




& Workflow Editor for "HRNGTN-WINF"
Name: |HRNGTN-WINF Description:

|n8ert|ng Text I -| Author: [dubois (5 g2 |
Awailable functions: =8 ¢ Hint Selectone of the operations in the tree, and execute it by the Execute button. The
Comments and =5 ~ acfion canbe undone.
| LHility Operations | Frocesses | £ &
Free l I lel I Iory =3 Statements # With 3D-Grid =p | # HRNGTN-WINI With Copy: [ Copy Properties: [ ~
{ Loop & 0
{21 ForAlllcons In By
{® For All lcons in List B
3} EndLoop G
+ Break 83
R EP
I Elsef '
¥ Else -
b Endit -
= sto
P i =
B 2]

& ®

Comments
+- (1 sxpressions
+-[1 Messages [
SRS Folder administration] @ r
¥ Delete =
¥ Remove content & 1h
53 copy
£ Move |

s

CF Newfolder |
@ Setreference =] I
@ Setreference list 53

=l Save Project

|Build Permixy, PermZ. and Sw propeties

| These properties are built using & seties of equations stored as calculator
| Because Iog of porosity is nart of equaiton porostiy needs to be in percent
| Tooetthe right templates, empty property models are first built and then fille

] r |
] r |
7 r [
7 r [

_|
|

S =

| <

| >

<
Warning lewvel: DI D Options: & | & = Auto generate workflow... ‘

Fiun ‘ [E Test ‘ Status: v Apply ‘ v Ok ‘ H& Close




Clear Sw property in dummy zones

Insert after the property calculators, before volumetric calculations
Hrngtn-Winf SW=If( ZID>2, 1, SW)

Winf-Ftrly SW=If( ZID<3, 1, SW)
SW=If( ZID>6, 1, SW)

Ftrly-Alsh SW=If( ZID<7, 1, SW)
SW=If( ZID>9, 1, SW)

Alsh-B2LM SW=If( ZID<10, 1, SW)
SW=If( ZID>14, 1, SW)

B2LM-B4LM SW=If( ZID<15, 1, SW)
SW=If( ZID>18, 1, SW)

B4LM-Dsh SW=If( ZID<19, 1, SW)



Herington-Krider-Odell core ties

Flower I -direction (S-N) Shrimplin I-direction (S-N)

Flower J-direction (W-E) Shrimplin J-direction (W-E)



Herington-Krider-Odell and Winfield-Gage-Towanda-B/Towanda core ties

Hoobler | -direction (S-N) Hoobler | -direction (S-N)

Hoobler J-direction (W-E) Hoobler J-direction (W-E)



More Hoobler FtRiley-Matfield-Wreford

Hoobler | -direction (S-N)

Hoobler J-direction (W-E)



Flower Winfield-B/Twnd & FtRIy-Wreford

Flower I-direction (S-N) Flower I-direction (S-N)



Newby area S-N

B2LM-B4LM

g
=3
Or
5 O
23
S 5
= O

@)

A1SH-B2LM

I
)
2
=
—
4
m



Min |

Max |
Min J
Max J

Facies
I contss

Crs Silt

Fn Silt & Sh

Mar it ®

Pkst-Grnst
PA-Baff
MxIn Dol

Il Mar S5

Hoobler area 1J
277

353
748
805

J

Settings for "WINF-FTRLY"

Info l Statistics] Operations Qutput ‘

Copy Part ofthe 30 Grid

Hint: Copy the 3D grid by the given settings. This can be used in order to
save a specific part ofthe 3D grid. ltwill also copy the properties.

B [« Use Cell Index Limits:

B8 [ Use segmentfilter
BY [ Use zone filter

By Copy 3D Grid |

Cell index limits

[v" Min [v Max

¥ @21y [277 lﬁ;‘

[ J(1D.39 ?48
#  Getfrom filter settings

4 L | L4

VAPP|Y| v 0K | xCanceI|




Combine facies models p 14

Alsh-B2LM With B2
LM horizon. Looks
okay in the interval,
but some junk below.




Hoobler combined Facies

Facies

B Cont S8
Crs Silt

Fn Silt & Sh




Hoobler combined Porosity



Hoobler HaFWL

FWL ~ -30 feet



Volumetrics



Volumetrics



Volumetrics

8 Volume Calculation with ‘Geomod4/Merge... ‘:”i|g|

G -

© N, -
Grid | [

(@ Edit existing case

M Properies Ibﬁesults | & Formulas |
&= Contacts \@Gen. Props. | & Oil Props. | § Gas Props. |
Hydrocarbon Intervalis)

& [ ai & v Gas

# Contacts are defined in the "Make Contacts" process.
Selectthe relevant anels) (if any) and drop in.

# Mote thatthe illustration directly reflects which

contact vou are actually specifying. o
contact

= _| [w

= 3 ~

| g

Yolumetrics results and properties will use units defined in Froject Settings. They
should be customised on the property templates before volumetrics is run.
These units will be used for all Volumetric and simulation results.

v apply | 7 Ok X Cancsl




Hoobler Vol Reports



Hoobler HCH (OGIP) map



Hoobler OGIP cube



Hoobler small 3X4 model

File Wells Contours Options Owerlay Tools CrossSection Display  Window  Help

EELLBEREBECTY E i ele el == EEE

A15H STRUCTURE G-G 4-30-06

24

2188 Feet | Z:3 18860 'Wels



Hoobler Model Area Cum. Gas

API ~|OPER v|HooblerAre a_|WEJSPUD |»|PRODI¥|SYM +|SEv|T(~¥|RA »|YYYMM v|CUM_GAS v|
35139015660000 REPUBLIC NAT DANIELS 1/1/1946 CHSE ~ GAS 17 6N 17E 200504 8,356,932
35139015670000 REPUBLIC NAT CUSTER 1 1/1/1947 CHSE  GAS 18 6N 17E 200504 6,020,519
35139015680000 REPUBLIC NAT TOWNER 1 1/1/1946 CHSE  GAS 196N 17E 200504 4,532,704
35139015690000 REPUBLIC NAT HOBBLER 1 1/1/1947 CHSE  GAS 20 6N |17E 200504 4,426,176
35139015700000 REPUBLIC NAT WILSON 2 1/1/1946 CHSE  GAS 216N |17E 200504 4,138,028
35139015740000 REPUBLIC NAT BLACKMER-28 3 1/1/1947 CHSE  GAS 28 6N |17E 200504 3,731,024
35139015750000 REPUBLIC NAT WILLIAMS 1 1/1/1947 CHSE  GAS 29 6N 17E 200504 4,021,503
35139017500000 REPUBLIC NAT HAMPSTON 1 3/19/1940 CHSE  GAS 13 6N 16E 200504 9,230,934
35139017550000 REPUBLIC NAT EBERSOLE 1 5/21/1940 CHSE  GAS 24 6N 16E 198205 5,229,040
35139017560000 REPUBLIC NAT BLACKMER-25 2 7/25/1946 CHSE  GAS 25 6N | 16E 200504 6,321,500
35139017610000 REPUBLIC NAT SCHMELZEL 1 10/26/1946 CHSE  GAS 16 6N 17E 200504 7,345,449
35139017660000 REPUBLIC NAT MULLER 2 8/22/1946 CHSE  GAS 30 6N |17E 200504 5,539,541
35139216580000 MOBIL OIL COR|EBRSOL/RNG 9z 2 5/29/1982 CHSE  GAS 24 6N 16E 199207 271,689
35139221040000 MOBILOILCOR/CUSTER UNIT 2 5/17/1986 CGRV  GAS 18 6N 17E 200207 507,472
35139224410000 MOBIL OIL COR|EBERSOLE UNTI 3 9/11/1992 CHSE  GAS 24 6N 16E 200504 903,085
35139230470000 ANADARKO PE HJV MCADAM 'E 1 7/16/1999 CGRV  GAS 28 6N |17E 200206 604,068
35139230590000 ANADARKO PEHJVWILSON “A 1 9/21/1999 CGRV  GAS 28 6N |17E 200205 191,836
35139230620000 ANADARKO PE HJ VBRIGGEM/ 1 9/16/1999 CGRV  GAS 216N |17E 200205 287,162
35139230710000 ANADARKO PE HJV JAVUREK / 1 11/9/1999 CGRV  GAS 21 6N |17E 200205 212,813
CountInterval
14 Chase 70,068,124
5 Cgr 1,803,351

19 Wolfcamp 71,871,475



Modify FWL in steps

® History
" Result

Lle|

ﬂ [HFWL70z=HFW170z+ 100

[ From file: |

Select propery variable:

Attach new to termplate:

® H_W_porosity
® W_F_porosity
® F_A_porosity
@ A_B2_porosity
® B2_B4_porosity
&® B4_D_porosity
@ Porosity [U]

- Wl General

Lse filter:

$h HFWL70z " Rad c P
ZID &

| phi_pct O Dizg

Kx perm - " Grad If <=
i _ews | _san | |8 | o | o | ama| - |
Sin | Abs | Int | | | 6 | * | ! | >= |
Cos | Exp | Ln | | | 3 | | ) | < |
Tan | Pow | Loa | | v ] ] ] -]




OGIP in HCH



Hoobler Change in OGIP with

100’ change in FWL

HRNGTN
KRIDER
ODELL
WINF
GAGE
TWND
B/TWND
FTRLY
MATFIELL
WREFOR
Al SH
Al LM

FWL70z
HCPV GlIP
*10"6 RB )*6 MSCF
26 5
171 31
0 0
135 24
16 3
264 48
26 5
232 42
1 0
59 11
0 0
24 4

r

173

FWL70z -100
HCPV GlIP
*10"6 RB )*6 MSCF
22 4
161 29
0 0
123 22
10 2
222 40
17 3
133 24
0 0
0 0
0 0
0 0

124



Upscale 3X4 section Hoobler
simulation model



. . . 7,18
Hoobler simulation coordinates (57,(159)’ )

- ]

--._-_.--

| i 5

(25,(4226)’42)




Make copy of part of small model to
be simulated and rename it
Hoobler fine grid

Info l Statistics] Operations Qutput ‘

0
Copy Part ofthe 3D Grid : “

Hint: Copy the 3D grid by the given settings. This can be used in order to

save a specific part ofthe 3D grid. ltwill also copy the properties. 0
0

Cell index limits |

0 7

B [v Use Cell Index Limits: [¥ Min [v Max o=

& [v Use segmentfilter v 1{77) |5_ = I_j

B [« Use zone filter v J(s8) 'I

53 Copy 3D Grid | #  Getfrom filter settings

Mash copy a
3D grid

v Aoty | ¥ 0K | Rcancel And delete properties not needed




Make a copy for the coarse grid
and rename it Hoobler coarse grid

@ Make Horizons with ‘Geomod4/Hoobler coarse grid[U]’ E|§|

1. Delete all the

- Horizons | Settings | Faults | Segments | Wells Info
properties | etings| Fauts| et o]
H 25 =B B N & W | B MM || &
2_ Make Horlzons Some hints forthe table:  Horizon Type: Conform To: Use Faults Lines: Input:
. . Smooth | Use
(neW Hrngtn Index iz Cl}lurcalcLIIElt e ETILTT tP Status | Iteration| Fault | Well Tops Input #1
Name e Type |Another Horizon s Lines
HOI'IZOI’]) 1 [@|HRNGTN [ -|F Yes |Conforma No | 1 vdone| 0 ¥ Yesf»|&» HRN &9 |@ HRNGT

VAppIy| v OK | xCanceI|




Make new zones and re-layer to one each

Execute }
=] The calculation will be performed in the selected stratigraphic interval only.
Statigraphic nterval: - £ (AN - | - | - |
B Zones }@Senings I ell Adjustment I & }
£ e EF v A A B =] =]
& HRNGTN = |& HRNGTN (Tops-11_Chase_1306)
Mame |Color| Input Type Input ‘é‘:)l:]r:.l:l Status bt
HRNGTN []|-| Conformabid M Yes | «/Jone
& |KRIDER [ KRIDE +/Jone
=5 [KRIDER [ |-| Conformablg  Yes [+one
& [ODELL =[5 ODELL /Jone
|2 |oDELL Conformablg F Yes [one
& [WINF [ WINF +/Jone
EItE Cnnfnrmablq ¥ Yes |[+fJone
2 |GAGE (B3 GAGE ( +/Jona
= [GAGE Conformablel M Yes | «/Jone
25 [TWND (&3 TWHD ( /Jons
= [TwiD Conformablel W Yes | «/Jone
2 [BITWND =z BTN J/one
= [BTWND [+ Conformablg W Yes [+/Jone
& [FTRLY [/ [ FTRLY +/Jone
=1 [FTRLY [~ Cuﬂfurmabld W Yes |+/Jone
2 [MATFIEL [/ (e MATFI +/Jona
= [MATFIEC [~ Conformablel W Yes | «/Jone
& [WREFO |- =% WREF /Jone
&= [WREFO I -| Cnnfnrmablel ¥ Yes |~done
@Al sH - =[5 A1SH J/one
(&4 |A1_sH  [I-| Conformablg W Yes [+/Jone
&la v - [ A1_LM +/Jone
7A17LM - Cuﬂfurmabld ¥ Yes |[a/Jone
z|[B1sH [ (& B1_SH /Jona
= B1.SH [~ Conformablel W Yes |[fJone
E e =@ B1 LM /Jone
ElIEaE Cnnfnrmablel ¥ Yes |~done
@[B2.s0 [~ Sz B2 /one
[=i|B2_sH -] Conformablg W Yes [+/Jone
@lez.m I (e B2_LM +/Jone
= B2_LM [~ Cuﬂfurmabld ¥ Yes |[fJon After th e fact
25|B3_8H [ (% B3_SH /Jons
= B3_SH [~ Conformable| M Yes |[«fJone
B3 M [ =@ B3 LM /Jone
ElIEIaE Cnnfnrmabls{ W Yes [~Jone
(e [BasH - =[Ez 84 sH /one
B4_SH [ -|Conformabld F Yes [+Jons 2
3= = ey =
Euild Fram: ‘ J ) Hint: Conformable means
~  conformable to well tops
Yolume Carrection: ‘ J
= r Horizons with
Build along: ‘\/emcal Thickness (TWT) j Stesp slopes
v Apply ‘ v oK | xCanceI|

yering with ‘Geomod4/Hoo

Zones 1
Process for making the layering for each zone ’g
&' Common Settings
Build along: ‘Along the Pillars ﬂ 1 E
% [ Use minimum cell thickness: [
= Settings for each Zone
ﬂ Zone Division: Reference Surface: Restore Eroded: Restore Base: ﬂ ﬂ
Name | Color Calculate Zone Division R?;:rr;':;e 2‘::;;3 RE;::;E Status
HRNGTN [ 1/-/F Yes Proportiona|Number of lay 1 [T Yes |[[TYes |¢MNew
KRIDER | Yes ProportionalNumber of lay 1 [ Yes |[ Yes & New
ODELL 1|~/ Yes Proportional Number of lay 1 [ Yes |[CYes |3kMNew
GAGE [ 1/-|/F Yes Praportiona|Number of lay 1 [T Yes |[[TYes |z&Mew
TVWHND - IV Yes Proportional Mumber of lay 1 T Yes |[C Yes |zkMNew
BTWND |- ¥ Yes Proportional Number of lay 1 [ Yes |[C Yes |3kMNew
FTRLY /-] Yes Proportional Number of lay 1 T Yes | Yes |zkNew
BIFTRLY [ 1/-|¥ Yes Praportional Mumber of lay 1 T Yes |[C Yes |ziNew
MATFIELD [ 1/~|¥ Yes Proportional Mumber of lay 1 [ Yes |[C Yes |ziNew
WREFORD - ¥ Yes Proportiona| Number of lay 1 M Yes | Yes |3kNew
A1_SH |-/ ¥ Yes Proportiona|Number of lay 1 [T Yes |[[TYes |gMNew
A1 LM [~ Yes ProportionalNumber of lay 1 [ Yes |[C Yes |ziMNew
B1_SH |- ¥ Yes Proportional Number of lay 1 [ Yes |[CYes |3kMNew
B1_LM /- Yes Proportional Number of lay 1 [T Yes |[[MYes |cMew
B2_SH [ 1/~|¥ Yes Proportional Mumber of lay 1 T Yes |[C Yes |zkMNew
B2_LM |- ¥ Yes Proportional Number of lay 1 [ Yes |[C Yes |3kMNew
B3_SH |- ¥ Yes Proportional Number of lay 1 T Yes | Yes |zkNew
B3_LM C-|F Yes Proportiona|Number of lay 1 [T Yes |[[TYes |¢MNew
B4_SH |- ¥ Yes Proportional Mumber of lay 1 [ Yes |[C Yes |ziNew
B4_LM - Yes Proportional Number of lay 1 M Yes | Yes |3kMNew
B5_SH [ 1l-|/F Yes Proportiona|Number of lay 1 [T Yes |[[TYes |gMNew
B5_LM - ¥ Yes Proportional Number of lay 1 T Yes |[C Yes |ziNew
C_SH |~ ¥ Yes Proportional Number of lay 1 [ Yes |[CYes |3kMNew
E|C_Lm [ 1/-|F Yes Proportional Number of lay 1 [T Yes |[[MYes |cMew
v Apply | v OK | XCance\‘




Check after creating zone index




Scale up properties from Fine Grid to
COaI’SG Grld Map ﬁne to coarse WZone Mapping with '‘Geomod4/Hoobler c...

[?]X]
. . Zone Mapping l . .
1. Activate coarse grid S st =] =|3]

i® By gnd geometry layering
i By layering history in prev. processes

2. Link the fine grid to the coarse Comrss 91 [ Hoobler cosse graU)

Specify layers in the coarse (upscaled) grid taken from the

gnd_ Open “Scale UP Zones” in fine (geological) grid:

Inside Zon|Layer N| Top Layer|Base Laye|
U | H O K HRMGTH 1 1 9
psca Ing' . KRIDER 2 10 21
ODELL 3 22 25
WINF 4 26 36
3. Map the zones from one model to GAE |5 | v [ @
TWND 6 43 56
the other. Open Zone Mapping e
. | FTRLY 8 61 T4
. . . MATFIELD| 9 7a 79
and check to ensure it is correct. WeEFoR | 0| W | @
A1_SH 1 68 9
Should be. OK. e e e
B1_SH 13 106 109
B1_LM 14 110 "7
B Scale Up Zones/Select Grid with ‘Geomod4/Hoobler coarse grid... [2 |X] 182 SH H 118 13
B2_LM 16 120 125
Scale up Zones/Select Grid I B3 SH 17 126 128
’E (" Scale up zones Coarse grid: (active) @ Hoobler coarse grid[U] E|3_|_|V| 18 129 131
Leave zonation in the . - =
coarse grid unchanged Fine grid: H | 2 Hoobler fine grid[L] E|4_SH 19 132 133
B4_LM 20 134 137
i Your grid has already been created with the correct (upscaled) zone division Bs_sH 2 138 138
You must here selectwhich fine grid you want your upscaled grid attached to in B LM 22 140 149
the Zone Mapping and Property Upscaling C éH 23 50 155
E_ C_LM 24 156 169
Fine grid: [# Hoobler fine grid[U]
Zones in the fine (geological) grid:  (Only presentfor reference)
Zone Name Top Layer|Base Laye| A
Zone HRNGTN 1 9
Zone KRIDER 10 21
Zone ODELL 22 25
Zone WINF 26 36
Zone GAGE 37 42
Zone TWND 43 56
Zone BITWND 57 60
Zone FTRLY 61 T4 -

/Apply| v OK | XCanceI|

VADDI\/| v 0K | xCance\‘




Scale up properties
from Fine Grid to
Coarse Grid: Porosity

1. Activate “Scale up
Properties” and
select porosity.

2. Make settings as in
dialog box to right

Pop 25
0225

o W™
0.15 I
0.1256

01
L 0.075 l

_005 SN

==

==

g =

=

=

L =S
0 l%
==

=

=

[ Scale Up Properties

Execute l

m [ Qverwrite existing property:

Property to upscale:
The fine grid:
[v Mame of new property:

Sampling method
i@ Layered sampling
i Upscale by matching geometry

i~ Downscale by matching geometry

Average

ACCUraCcy
(o Simplified (fast)
Average Method

Arithmetic

Weighting

Select properies from the fine (geological grid):

?/X]

| Jln Coarse Grid

| @ Porosity [U] ﬂ In Fine Grid

|£ﬂ Hoobler fine grid[U]

|P0rosity

Settings

[v Ensure value in all cells

[ Use property filter i

I Properties
BT H_W_facies
BT W_F_facies
BT F_A facies
= A_B2 facies
B[ B2_B4_facies
=T B4_D_facies
|_ main_zone_index
= Facies [U]

|

[v Use volume weighting

Hint: The algarithm will
wreight with the product
w ofallthe properties you

select here.
M

/Apply‘ v OK ‘ xc;ancel‘




Scale up properties .
. . l i
from Fine Grid to L Lioperbes EX

Coarse Grld- Perm XY ’E [ Ovenwrite existing property: ‘ Jm Coarse Grid

Property to upscale: ‘k_; perm jln Fine Grid
1 ACtlvate uscale up The fine grid: | # Hoobler fine grid[U]
) . [v Mame of new property: |berm
Properties” and
Sampling method Settings
SeIeCt ny. i® Layered sampling [v Ensure value in all cells
i Upscale by matching geometry [~ Use property filter e
2. Make Settlngs aS |n ( Downscale by matching geometry
. . Average || Tensor
dlalog bOX to rlght Algaorithm Boundary Condition

(@ P3SK-solver

(" Finite difference

[~ Fulltensor |npUtperemis

k; ‘k_; perm

(" Open { Closed (& ClosedK

Resultformat
(" HyZ permeabilities k; ‘k_; perm

(o |JK permeabilities Kkt
Skin zone K

[ Add skin zone [~ Mg ‘
(& |_ & ‘
~ Upscaled Né ‘

o |

‘k} perm

MNumber of cells | dF K:

o
-

KN | K| K (KR {EN KR[N

Upscaled

V'Apply‘ v oK | XCanceI‘




Scale up properties
from Fine Grid to
Coarse Grid: Perm Z

Activate “Scale up
Properties” and
select Kz.

Make settings as in
dialog box to right

1

i

=
=
E
=
=,
=
ot
=
=

Scale Up Properties

Execute l

2 [ Overwrite existing property: |

Property to upscale:

J In Coarse Grid

¥ permeabilityZ + | In Fine Grid

The fine grid:

|8 Hooblerfine grid[U]

[ Name of new property: |
Sampling method
(@ Layered sampling
(" Upscale by matching geometry

(~ Downscale by matching geometry

Average || Tensor

Algarithm
(@ PSk-solver
(" Finite difference

Settings
[v Ensure value in all cells

[ Use property filter

Boundary Condition

(" Open " Closed (@ Closedk

[ Fulltensar Input properties
Resultfarmat L34 |k_; perm ﬂ
" %vZ permeabilities K |k_; perm ﬂ
Skinc':ml].JeK permeabilities ki |k} p— ﬂ
[ Add skin zane [~ Mg | J
] - @ | J
‘ pscaled NG | J
Numberofcells  |I: J: K: Upscaled ) | J
[v
[

v Apply| & 0K | X cCancell




Scale up properties
from Fine Grid to
Coarse Grid: Sw

Activate “Scale up

Properties” and select Sw.

Make settings as in dialog
box to right, phi weighted

& Scale Up Properties

Execute l

2 %]

iz [ Ovenwrite existing property: |

Propery to upscale:

J In Coarse Grid

The fine grid: | # Hoobler fine grid[U]

[ Name of new property: |

Sampling method
(@ Layered sampling
(" Upscale by matching geometry

("~ Downscale by matching geometry

Average

Accuracy
(@ Simplified (fast)
Awerage Method

|Arithmetic ﬂ

Weighting

Select properties fram the fine (geological grid):

Settings

[v" Ensure value in all cells

[~ Use propery filter ks

® 7 F_A_porosity
® [ A_B2_porosity
® [ B2_B4_porosity
o B4 _D_porosity
® W Porosity [U]
h[T HFWLT0z
el ZID

‘%I‘ phi_pct

Ex[7 perm

kI PermeabilityZ
8.7 sw

[v Usewvolume weighting

Hirt: The algorithrm will
weight with the product
of all the properties wou
—— selecthere.
w

VAppIy| v oK | XCanceI|




Calculate Rock Type for Relative Perm

& Calculator for Properties 'Properties’

~ | Show

RTrFE=U — @ Higtary
RTYPE=H{ petm_l<=0.0001. 1. RTYPE) " Result
RTvPE=I{ perm_[>0.0001, 2, RTYFE)
RTPE=If{ perm_[>0.001, 3, RTYPE) D) &
RTvPE=Ifi perm_I>0.01, 4, RTYPE W
RTPE=lfi perm_1>0.1, 5. RTPE) ¥ =
ad|
[~ From file: | J
Select property variakle Attach new to template:

Zones Y General -
® Porosity ‘ J
15 perm_| Use filter: M Functions
K; perm_J .
ki perm_K (2] A Geometry
I PermeabilityZ_|
K} Permeabilityz_J ENTER
ki permeabilityZ_K  Rad C -
S, SW @
Y RTYPE O Bz

" Grad I <=

o
L Round | Sqgrt ‘ 7 | 8 | 9 ‘ Or | And | > |
[ Inw

sin | abs | m | 4 | 5 | s | | ] -

Cos ‘ Exp | Ln ‘ 1 | 2 | & ‘ | ) | <> |

Tan ‘ Pow | Log ‘ 0 | U | ‘ + | ( | = |




Arrange in this order

Export properties and grid
for simulation (CMG format)

& CMG Export Settings

Coordinate system in file

Local Coordinate Systern
with y-axis downwards.

Global Coordinate System
fe.g. UTh coordinates).

Keywords in file
Save CORMERS keyword in file

Sawve COORD keywaord in file

Origin of cells in Petrel

User defined cell arigin
Set K to max K

Cell arigin at(1=0, J=0, K}
[=0, J=max J, K}

[=rnax |, J=max J, K)

Cell arigin at

(
(
Cell arigin at |
Cell origin at (l=max |, J=0, K}

Traverse first alang |, then along J
Traverse first alang J, then along |

Indefined property value

", )

T T T S R Y

-

Walue: |':I

Hint: WWhen using Local
Coordinate System, remember
that the coordinates will no longer
be in a global coordinate system
when read back into Petrel ar
ary other pragram.

Hint: If wvou wantto preserse listric
pillars in the exported grid, use
the CORMNERS keyword.

Hint: [tis necessary to know
where Petrel's cell (1=0, J=0) and
cell (l=max|, J=max J) are
located in the xy-plane.

From this you can determine
where to setthe cell origin and
travversal direction when
exparting the grid.

Punch all the correct buttons
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