Shallow Reservoir Rock in H-64 and N-9

NEB File: OA-1204-002

WID# 2076 and 2077

Summary
The well authorization granted by the NEB, includes a condition that states” Please include a quantitative report on potable water zones for the N-9 and H-64 well locations with the Well History report” (Attachment 2, Condition 7)
Husky Energy and the NEB had subsequent discussions  where it was agreed the evaluation by cased hole gamma ray, neutron logs and sample cuttings would be sufficient to identify the location of possible water bearing intervals in the surface holes.  These wire line logs and samples were acquired and the following observations are reported.
In N-9 a shallow sandstone interval of approximately 130 meters thickness and 8 to 15% porosity was observed. Drilled depth of this unit is approximately 100 to 230 meters.
In H-64 a few thin sandstone layers were observed in the cuttings up to 100 meters of drilled depth. These appear to be 1 to 4 meters thick with 3 to 6 % porosity.  Thin sandstones are also present at 400 to 430 meters drilled depth and these units have porosity estimated between 0 and 16 percent.
The sandstone units in both wells are low quality reservoir rock. The nature of the fluid content or other physical properties of the pore fluids is indeterminate with the data available.
Chris Molaro,  P. Geo

Senior Staff Petrophysicist

Husky Energy

Observations in Little Bear N-9
Drill cuttings samples:

The surface hole in Little Bear N-9 encountered several sandstone intervals. The depths and lithologic description is summarized in table 1. Several minor sandstone bodies of thickness less than 2 meters were logged throughout the section. These are not indicated in the table. As drilling is rapid through these intervals and the collection of samples by grouping of drill cuttings the sandstone thickness is interpretative. Artesian flow and hydrocarbon shows were not detected in any of the fine grained sandstone intervals.
	Measured Depth Interval
	Estimated Porosity
	Description

	102 to 230 meters
	8 to 15 %
	Sandstone

	328.5 to 330
	4 to 8 %
	Sandstone

	337.5 to 340.5
	4 to 8 %
	Sandstone

	471.5 473.5
	5 to 10 %
	Sandstone and Chert Conglomerate


Well logs:

N-9

Gamma ray and Neutron logs were recorded through the surface casing interval. The gamma ray log confirms the sample description of sandstones with lower natural gamma ray levels detected in the interval from 229 meters to surface. The neutron porosity log is adversely affected by the presence of the surface casing and cement sheath so it is not indicating a true formation response. Porosity estimation is interpretative. The neutron log was recorded with borehole size, casing and cement corrections active. The salinity correction input was set at 0 ppm NaCl.  Even with these environmental corrections in the processed log the neutron porosity is indicating a porosity that is too high.  Typical shallow sandstones rarely exceed 30 %.  The visual estimation of porosity from samples is the better indication of formation porosity.
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1301 points plotted out of 1301

Curve Well Depths Min Max Mean Std DevMode P10 P50 P90

SC:CNCSS N-09 65-00 126- 100M - 230M 0.2439 0.761 0.373210.063280.33 0.305580.360550.45426

All Zones 0.2439 0.761 0.373210.063280.33 0.305580.360550.45426


Surface casing logs Husky Little Bear N-9
Depth Interval from surface to 670 meters
SC:GR (API): Total Gamma Ray in API units, wireline log through casing.
MWD:MWD_GAMMA(gapi): Measurement While Drilling Gamma Ray in API

SC:CNCSS(dec): Compensated Neutron Porosity, Sandstone Matrix in decimal porosity through casing and cement.
[image: image2.png][ Plot - N-09 65-00 126-30 (0.0 - 670.0M)

B skt x| me -

EdtFomat  Anotations [V Rt [ Lock  PlotRange [Default Range] ~l|@ (3

‘Gamma Ray.

Cuttings

Depth

Neutron Porosity SST

SCiGR (gAP1)

MWD:MWD_GAMMA (gapi)

Cuttings

DePTr
™

SC:ONCES (3e0)

06

50

.

100

150

200

250

300

350

400

450

500

550

600

650





[image: image3.png]Zones  Set Zone Colors

Zone Name.

Sandstane.

Shale medum ray

Sitstone

Shale Brown

Shale derk gray.

Shale lght aray

Zone Color




Surface casing logs Husky Little Bear N-9

Depth Interval Surface to 150 meters
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Observations in Little Bear H-64
Surface casing depth 510 meters
Drill cuttings samples

In the first 100 meters of drilled depth  12 thin sandstones of low porosity ( 3 to 6 %) were encountered. Sandstone was identified in 23 meters of the first 100 meters gross thickness. 
The next series of thin sandstone units were identified at 394 meters to 432 meters. These were 1 to 3 meters thick with porosity estimated between 0 and 16 %. Native water or hydrocarbons were not encountered in any of the sands in the surface casing interval.
Well logs

A gamma ray value of less than 60 API units was observed from 400 to 431 meters. This corresponds with the observed sandstone lithology from drill cuttings. The neutron porosity in this interval reaches minimum value of 17 sandstone porosity units. Much of the neutron porosity reading is adversely affected by the presence of the steel casing and cement so accurate porosity determination is difficult.

Surface casing logs Husky Little Bear H-64

Depth Interval from surface to 550 meters
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Surface casing logs Husky Little Bear H-64

Depth Interval from surface to 150 meters
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