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INTRODUCTION
Thirty fibreglass inner core barrels (containing resinated four inch diameter core) were delivered to Core Laboratories’ premises in Kewdale on the 17th June 2004.

Services performed and presented in the report include:
· Total surface core gamma

· CT scans of full diameter core and plugs
· Core photography on slabbed core - white and ultra violet light (large format on a CD‑Rom)

· Horizontal permeability, porosity, (at NOBP) and grain density measurements on plugs and plug off-cuts.
The reported data for the above services are presented digitally on a CD-Rom, whilst the digital core photographs and CT scans were presented on separate CD‑Roms.  

SUMMARY

Porosity and permeability measurements were determined at a net confining stress of 3509psi (core 1 samples), 3526psi (core 2 samples) and 3542psi (core 3 samples). 
 

Minimum

Maximum

Average

Core 1: (31 samples)

Net Confining Pressure of 3509psig.

Porosity (%)






7.1


17.9


12.0
Permeability, Kinf, (md)





0.037


3030


494
Grain Density (g/cc)





2.60


2.67


2.64
Core 2: (29 samples)

Net Confining Pressure of 3526psig.

Porosity (%)






9.9


18.0


13.3
Permeability, Kinf, (md)





6.03


7770


1950
Grain Density (g/cc)





2.23


2.65


2.63
Core 3: (25 samples)

Net Confining Pressure of 3542psig.

Porosity (%)






2.0


18.7


14.3
Permeability, Kinf, (md)





0.001


7500


3300
Grain Density (g/cc)





2.23


2.77


2.64

LABORATORY PROCEDURES
Initial Inventory:
After the arrival of the cores on the 17th June 2004, the inner core barrels were unloaded, laid out in order and the barrel depths recorded on an in-house inventory (thirty barrels). The barrels on arrival were approximately in one-metre lengths.

Core Preparation:
Total surface core gamma was run along the cores while still in the inner core barrels. The one metre lengths of core were CT–scanned (looking for bedding dip, fractures and rubble sections) so the cores would be orientated for plugging and slabbing. While been scanned, the outside of the core barrels were marked indicating dip and strike of the bedding. The cores were stored in a freezer unit at two degrees centigrade. Eric Johnstone supervised the plug preparation and slabbing of the core. After sampling, the cores were slabbed and then photographed. 
Surface Core Gamma:
The cores were logged while still in the core barrels. A zero base-line was established, and a standard calibration tube logged prior to running the core. During the logging of the cores, one observer verified that each barrel passing the detector was in its correct sequence and orientation, whilst two people loaded and offloaded the barrels. As each barrel cleared the detector it was replaced in sequence on the lay out benches. The preliminary digitised surface gamma trace was sent by e‑mail to Esso Australia Pty. Ltd. (Esso) once the core had been run. 

Sample Preparation:
The cores were individually removed from the chiller unit, using the CT-scanning orientation marks, plugging points were marked on the core barrels. At each location, two horizontal plugs were cut parallel to bedding as indicated by the CT-scans. Routine core analysis plugs were designated Set A and special core analysis plugs were designated Set C. A vertical plug was cut every metre (designated V). An extra five plugs were cut and designated Set B. A window in the fibreglass barrel was cut with the drill bit. Then the 1.5” plug was drilled using a three percent sodium chloride brine. The plug was extracted from the core, wrapped in Saran wrap, placed in a plastic vial and stored in the chiller unit. Initially the samples were trimmed using the brine solution, but it was noted that large grains were been chipped off the edge of the sample.  The rest of the samples were then frozen under dry ice. The frozen plugs were trimmed to five centimetres in length using a dry trim saw blade. Three approximately equal off-cuts were obtained. Six samples (13A, 52A, 75A, 102A, 123A and 208A) were chosen for a comparison test on cleaning and drying techniques. The samples were initially cleaned with a chloroform/methanol azeotrope (13:87 by weight). No change in colour was noted indicating there were no liquid hydrocarbons.  The samples were dried in a controlled humidity oven. Porosity and permeability (air and Klinkenberg) were measured at the requested NOBP as well as grain density. After analysis the samples were recleaned in hot toluene and dried in a convection oven. Porosity, permeability and grain density were remeasured as previously done. And the results were reported to Esso (data on page 5). It was decided to clean the rest of Set A samples using hot toluene and then drying in a convection oven. One of the plug off-cuts for each sample was prepared in the same manner.
Core Slabbing:
Prior to the core being slabbed, the plug holes were filled with gravel and epoxy grout. The core was frozen under dry ice to help stabilise the core while it was being slabbed. Each section was loaded on to the slab saw and then cut longitudinally into one-third sections in such a manner that the plug holes were not viewed on the slabbed surface of the core.
Core Photography:
After the core had been plugged and slabbed, it was photographed under ultra-violet (UV) and white light. A hardcopy set and a CD-Rom containing the large format images were forwarded under a separate cover.

Grain Volume and Grain Density:
The weight, diameter and length of all plug samples were measured before they were processed through the Ultrapore™ porosimeter to determine grain volume. As a standard quality control measure, a calibration check plug was run after every ten samples. Grain density data was calculated from grain volume and sample weight data. Plug off-cuts were cleaned, dried then weighed. Grain volume was then measured and grain density was calculated. Selected off-cuts were then crushed and their grain density remeasured.  
Permeability and Porosity:
The samples were run at various confining stresses (core1-3509psi, core 2-3526psi and core 3-3542psi) while determining porosity and permeability. A standard check plug was run with every set of plug samples. Klinkenberg permeability (Kinf) values are obtained directly from the CMSTM300, since it operates by unsteady-state principles. Porosity data was obtained by combining pore volumes from the CMS 300 data with grain volumes from the Ultrapore porosimeter. 
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