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Appendix 1. CT-scans of the core in the barrels 
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Appendix 2. Selected sampling horizons  

A2.1. Selected plug locations indicated in CT-scans of core material in barrels 
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A2.2. Core box number, depth and core length 
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Appendix 3. CT-scans and white light photos of the tested samples 

Pre and post CT-scans and daylight photos of the samples as used in the various experiments. 
The CT-scans given are 90° oriented to the bedding plane. The pre-test photos also display a 
ruler in cm. 

Sample 
Pre 90° 
CT-scan 

Pre 

Daylight photo 

Post 90° 

CT-scan 

Post 90° 

Daylight photo 
Test*

21A 

 

   

A 

21B 

   

A 

22A 

   

A 

22B 

   

A 
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23A 

   

 

 

A 

23B 

   

A 

23D 

   

A 

24A 

   

E 

24B 

   

E 
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24C 

   

A 

24D 

   

E 

24E 

   

E 

25B 

   

A 

25C 

   

A 
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25D 

   

A 

26C 

   

B 

26D 

   

B 

26E 

   

A 

27C 

   

B 
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27D 

   

A 

29A 

   

E 

29B 

   

E 

29C 

   

A 

29D 

   

C 
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29E 

   

E 

30B 

   

C 

30D 

   

A 

30E 

 

not available  A 

31C 

   

E 
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32A 

   

C 

32B 

   

A 

32D 

   

A 

33B 

   

A 

33C 

   

A 
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33D 

   

A 

34A 

   

A 

34B 

   

A 

34C 

   

C 

35A 

   

F 
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35B 

 
 

E 

35D 

   

D 

35E 

   

D 

36B 

   

E 

39B 

 

not available  not available  E 
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39E 

 

not available  not available  A 

41B 

 

not available  not available  A 

42B 

  

A  

45A 

   

A 

45E 

   

A 
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Appendix 4. Porosity and permeability data for plugged intervals 
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Appendix 5. Mechanical data 

 
The following index indicates the type of test performed on the sample: 

A: Uniaxial Pore Pressure Depletion (UPPD) – Section 3.3.2 

B: UPPD at lower of higher in-situ stresses – Section 3.3.3 

C: One-step UPPD – Section 3.3.3 

D: Oedometric loading at various rates – Section 3.3.4 

E: Stress-free strain pore pressure depletion (SSPPD) – Section 3.3.5 

F: Triaxial compressive strength – Section 3.3.6 

G: Triaxial pore pressure depletion at fixed depletion constant – Section 3.3.3 

H: Step-and-Hold Uniaxial pore pressure depletion (UPPD) – Section 3.3.3 

test

sample depth
porosity

(Hg)

permeability

(Klink corr.)

grain 

density
pore fluid temperature Saxial Ppore Pradial type

mean ln(width)

[m] [frac.] [mD] [g/ml] [°C] [Mpa] [Mpa] [Mpa]

21A 20 A

21B 100 A

22A 20 A

22B 60 A

23A 60 A

23B 20 A

23D 100 G

24A 20 ‐ ‐ ‐ F

24B 20 ‐ ‐ ‐ F

24C 20 80 57 67 A

24D 20 ‐ ‐ ‐ F

24E 20 ‐ ‐ ‐ F

25B 100 A

25C 60 A

25D 20 A

26C 60 75 52 62 B

26D 60 85 62 72 B

26E 60 80 57 67 A

27A 60 A

27C 60 A

27D 60 A

29A 20 ‐ ‐ ‐ F

29B 20 ‐ ‐ ‐ F

29C 60 80 57 67 A

29D 60 80 57 67 C

29E 20 ‐ ‐ ‐ F

30B 60 C

30D 100 A

30E 60 A

31C 3822.3 0.223 ‐ 2.645 non‐wetting 20 ‐ ‐ ‐ F

32A 60 80 57 67 G

32B 60 80 57 67 A

32D 60 80 57 67 C

33B 100 80 57 67 A

33C 60 80 57 67 C

33D 60 80 57 67 A

34A 20 80 57 67 A

34B 20 80 57 67 A

34C 60 80 57 67 C

35A 20 ‐ ‐ ‐ F

35B 20 ‐ ‐ ‐ F

35D 20 80 57 67 D

35E 60 80 57 67 D

36B 3823.7 0.202 29.6 2.657 wetting 60 80 57 67 E

39B 20 E

39E 20 A

41B 3871.5 0.171 0.56 2.651 wetting 20 80 57 67 A

42B 3882.0 0.223 5.06 2.649 wetting 20 80 57 67 A

45A 60 A

45E 60 H

wetting 80 57 67

grain size

[μm]

pressuresample info routine analysis

0.4654 wetting

non‐wetting

3827.3 0.269 ‐ 2.654 253.23 80 57 67

80 57 67

wetting

3827.2

3822.7

0.251

0.231

‐ 2.655 259.60 0.3716

3.1 2.652 244.84 0.2949

wetting

3822.6 0.238 ‐ 2.655 257.93 0.4693 wetting

3822.7 0.228 13 2.649 270.89

non‐wetting

0.2 2.682 0.6172 wetting

3822.5 0.243

3840.1 0.140

15.3

3820.11 0.191 200 2.645 non‐wetting

0.4358 wetting

3823.4 0.235 167 2.649 335.12 0.3314 wetting

3819.9 0.194

wetting

3851.9 0.232 16.9 2.658

80 57 67

80 57 67

80 57 67

80 57 67

80 57 67

wetting

3819.8 0.182 ‐ 2.641

‐ 2.645 308.10

0.3247 wetting

3820.0 0.178 ‐ 2.641 359.39 0.4105 non‐wetting

3822.4 0.234 ‐ 2.648 248.33

2.655

3827.4 0.261 274 2.662 228.60 0.3685

336.46

247.10 0.2941

0.3958
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Appendix 6. SEM images 

A6.1. Sample 21 (pre) and 21A (post) 

PRE  

POST 

POST 
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A6.2. Sample 22 (pre) and 22A (post) 

PRE  

POST  
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A6.3. Sample 26 (pre) and 26E (post) 

PRE  

POST 
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A6.4. Sample 27 (pre) and 27D (post) 

PRE 

POST 
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A6.5. Sample 29 (pre) and 29D (post) 

PRE 

POST 

 

 

 



 SR.15.11614 - 65 - Restricted
 

Bibliographic information 

Classification Restricted 

Report Number SR.15.11614 

Title Mechanical characterization of Permian reservoir sandstone  from the 
Moddergat-3 well in the Dutch Wadden Area 

Author(s) S. Hol (PTI/RF)  

A.J. van der Linden (PTI/RF) 

P.M.M. Zuiderwijk (PTI/RF) 

F.H.M. Marcelis (PTI/RF) 

A.H. Coorn (PTI/RF) 

Keywords Geomechanics, Moddergat-3, Nes, Permian sandstone, Wadden, 
Groningen, gas, experiments, compaction, compression, subsidence, 
constitutive behaviour, poroelasticity, friction angle, cohesion, shear 
strength, uniaxial, depletion 

Date of Issue July 2015 

US Export Control Non US - Non Controlled 

Reviewed by A.H. Makurat (PTI/RF) 

Approved by H. de Jong (PTI/RF) 

Sponsoring 
Company / 
Customer 

NAM 

Issuing Company Shell Global Solutions International B.V. 

P.O. Box 60 

2280 AB  Rijswijk 

The Netherlands 

 



 SR.15.11614 - 66 - Restricted
 

Report distribution 

Electronic distribution (PDF) 

Name, Company, Ref. Ind. 

PT Information Services, PTT/TIKE, PT-Information-Services@Shell.com 

 

Baehr, Hermann NAM-PTU/E/G 

Bierman, Stijn M GSNL-PTD/TASE 

van den Bogert, Peter AJ GSNL-PTU/E/Q 

van Boom, Ruud, NAM-UIO/T/DL 

Bourne, Stephen J GSNL-PTI/RC 

Doornhof, Dirk NAM-PTU/E/Q 

Dudley, John W SIEP-PTI/RF 

van Eijs, Rob MHE NAM-PTU/E/Q 

Hoogerduijn-Strating, Eilard H NAM-UIO/T/DL 

Jansen, Jeroen M NAM-UIO/T/H 

de Jong, H SIEP-PTI/RF 

Kole, Pepijn R NAM-PTU/E/Q  

Kraaijeveld, Famke GSNL-PTI/RC 

Makurat, Axel H GSNL-PTI/RF 

Mossop, Anthony P GSNL-PTI/RC 

Park, Timothy A GSUK-PTD/TASE 

Post, Alice D PTIN-PTU/I/S 

Schutjens, Peter GSNL-PTU/E/Q 

van der Veen, Wim NAM-PTU/E/G 

van der Wal, Onno NAM-PTU/E/Q 

Wentinck, Rick M GSNL-PTI/RC 

Wong, Sau-Wai SIEP-PTI/U 
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