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In the processing and interpretation of the data, Downhole Seismic Services (DSS) employees have relied
on experience and have exercised their best judgment. However since all interpretations are opinions based on
inferences from acoustical or other measurements, we cannot and we do not guarantee the accuracy or the
correctness of any interpretations. As such, we shall not be linble for any loss, damages or expenses resulting from

reliance on such interpretation.







1. ACQUISITION AND PROCESSING

Baker Atlas

REQScience



PARAMQUNT RESOURCES LTD. ' Well: PARAMOUNT ET AL LIARD F-36

1.1 INTRODUCTION

Baker Atlas Downhole Seismic Services conducted a Zero Offset VSP Survey for Paramount Resources
Ltd in their Paramount Et Al Liard F-36 well, located in the Northwest Territories. The wireline logging
was provided by Baker Atlas Logging Services.

The Survey began at 0635 hrs on 24 January 1999 and finished at 1803 hrs of the same day. \

All measured depths were referenced to the Kelly Bushing (KB) elevation of 470.3 m above MSL. At the
time of the survey the well had been drilled to a depth of 1968.0 m and cased to a depth of 1494.0 m.

Data for the VSP survey consisted of 695 files which were recorded on DAT tape. They were gathered from
92 levels ranging from 128 m to 1965 m measured depth below KB.

Section 3 of this report.contains a copy of the field engineer’s report for the survey.
Polarity

For data after deconvolution and synthetics, normal polarity shows a positive reflection coefficient as a
trough.
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1.2 DATA ACQUISITION

Downhole Seismic Services crew and equipment arrived at the well on January 23, 1999. All equipment was
tested on site prior to the survey. DSS employed standard techniques for the VSP survey.

The Baker Atlas engineer operated two "Vibroseis sources at an offset of 64 m and an azimuth of 175.0
degrees from the wellhead. The elevation of the source was 464.80 m above MSL. Figure / shows the
Survey Geometry and Figure 2 shows the nomenclature for the acquisition parameters.

At the start of the survey, the wireline depth sensor was zeroed at the KB elevation and the geophone was
lowered down the well. During the downtrip the geophone was stopped at a number of depths to check the
equipment performance and lowered to the deepest station depth of 1965 m, from where the VSP data
recording commenced. Recording then proceeded as the geophone was raised up to the shallowest station
depth of 128 m. The accuracy of the depth sensor was checked by comparing the first arrival times of the
same levels occupied during the down and up-going runs of the survey. Less than 1 ms was noted. Up-going
first arrival times were used for the final calculations.

At each downhole station, the wireline cable was stopped, the geophone firmly clamped to the borehole wall
with a mechanical locking arm activated at the surface and the data were recorded. An average of six shots
were recorded for each set of depth levels. The data was recorded for 24 seconds at a 1 ms sample rate using
a 20 second 10 — 130 Hz linear up sweep. '
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1.3 DATA PROCESSING
1.3.1 Velocity Survey Computations

The digital data were reformatted and displayed. The downhole geophone traces for each depth level were
then stacked using a median summation technique and first-trough arrival times picked from these stacked

_ traces. Figures 3 (Enclosure 3.1) displays the stacked data for all levels for the vertical component in normal

polarity.

The observed first arrival times at each depth were converted to vertical times, using the cosine method and
then referenced to the datum of 500 m above sea level using a 3250 m/sec as velocity replacement. These
time-depth pairs were then used as the input data for the final velocity survey computations, which produced
the average, RMS and interval velocities listed in Section 2 and displayed on Enclosurel.l. The levels not
used are denoted on the time/depth listing with an "*" and on the display by a green box.

1.3.2 Acoustic Log Calibration

"The well was originally drilled to TD of 1968m, at which depth the VSP was acquired. After VSP

acquisition, the well was drilled and logged to a depth of 2113.18 m. This log data was merged and is
included in this report. The merged input log data consisted on a composite data set of acoustic, density,
gamma-ray.and deep resistivity logs over the interval 25.91 - 2113.18 m true vertical depth below depth KB.
Noise spikes were edited out where necessary on the acoustic log and the density. The acoustic log was then
calibrated using the corrected arrival times from the checkshot / VSP data.

For the calibration, the acoustic log is integrated to produce a time-log, which is depth indexed. The
difference between the corrected checkshot time of the shallowest checkshot level (within the logged
interval) and the corresponding log derived time is then computed. The time-log is then shifted by adding
this value to all the time-log values, which ties the log to the shallowest checkshot.

A drift curve is then generated, showing the difference between the corrected checkshot times and the
corresponding times from the shifted time-log. The calibration points are specified along this drift curve.
These points define the intervals over which the log values will be forced to match the checkshot times. A
smoothing filter is applied before calibration to avoid creating false reflection coefficients. The calibration
points are indicated with triangular marks on the drift curve displayed on Enclosure 1.1.

After calibration, the calibrated time-log is computed by integrating the calibrated acoustic log, which is then
tied to the shallowest checkshot. The residual drift curve, shown on Enclosure 1.1, is generated using the
corrected checkshot times and the calibrated time-log.

Section 2 contains tabulated depth-time values computed from the calibrated acoustic log listed in linear

depth, interpolated every Sm. The calibrated acoustic log and associated logs are displayed on Enclosure 1.2
at 1:240 scale.
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1.3.3 Synthetic Seismogram Generation

The acoustic impedance curve was computed by multiplication of the calibrated acoustic log with the density
log and reflectivity series for Primaries.

These reflectivity series were then convolved with:

10(18) - 40(36) Hz(dB/oct) zero phase bandpass filter.
10(18) - 50(36) Hz(dB/oct) zero phase bandpass filter.
10(18) - 60(36) Hz(dB/oct) zero phase bandpass filter.
10(18) - 70(36) Hz(dB/oct) zero phase bandpass filter. -
10(18) - 80(36) Hz(dB/oct) zero phase bandpass filter
10(18) - 90(36) Hz(dB/oct) zero phase bandpass filter.
10(18) - 100(36) Hz(dB/oct) zero phase bandpass filter.
10(18) - 110(36) Hz(dB/oct) zero phase bandpass filter

The above mentioned Synthetic Seismograms and logs (Acoustic, Density, Gamma Ray, Resistivity, ...) are

displayed at 7.5 as Enclosure 2.1. Enclosure 2.2 displays synthetic seismograms at 10(18)-50(36) Hz(dB/oct)
with a 30 Deg Phase rotation from 0 to 330 Deg. ' A

Page 4



PARAMOUNT RESOURCES LTD. Well: PARAMOUNT ET AL LIARD F-36

1.3.4  VSP Processing

* Enclosure 3.1 displays all the processing sequence. All the displays are on normal polarity. For
data after deconvolution, normal polarity shows a positive reflection coefficient as a trough

I‘otfﬂ Wavefield (Figure 4)

The vertical geophone component trace data were edited, stacked, the first arrival times picked and the traces
sorted on depth. A compensation for amplitude decay due to.spherical d1vergence was then applied using an
exponential gain function of T**1.7, where T is the recorded time.

Downgoing Waves (Figure 5)

_ The direct arrivals on the total wavefield data were aligned at 200 ms. Each trace was then cross-correlated
with a selected reference trace using a time window around the first arrival, and the first arrival times were
subsequently shifted to ensure maximum coherency of the downgoing waves. A 15-point median pass-mode
filter: was applied to separate out the downgoing wavefield. A zero phase 10(18) - 130(36) Hz(dB/oct)
bandpass nlm was then applied.

Deconvolved Downwaves (Figure 6)

-VSP downwave deconvolution was performed on the downgoing wavefield by computing operators from the
first 700 ms of cach trace of the downgoing wavefield, thereby collapsing the first 700 ms of the waveﬁeld
into a spike. A zero phase 10(18) - 130(36) Hz(dB/oct) bandpass ﬁlter was then apphed

Upgoing W aveﬁeld (Figure 7).

"A 15-point median reject-mode filter was applied to the total wavefield to remove the compressional
dowrnigoing wavefield. A zero phase 10(18) - 130(36) Hz(dB/oct) bandpass filter applied to the upwaves. _
The upgoing wayefield was shifted to two-way time, to align the reflection data by doubling the corrected
vmtlcal times. Figure 7 displays the upwaves before deconvolutlon :

Deconvolved Upgoing Wavefield (Figure 8)

The operators derived from the downwave deconvolution were applied to the corresponding levels of the
upgoing wavefield, followed by a zero phase 10(18)-130(36) Hz(dB/oct) bandpass filter.

The continuity of the upgoing wavefield was improved by applying a 5-point median filter, followed by a
zero phase 10(18) -'110(36) Hz(dB/oct) bandpass filter.

Corridor Mute & Stack (Figure 9 to 10 and Enclosures 3.1 & 3.2)

A mute was applied to the enhanced deconvolved upgoing wave data and a corridor stack extracted, followed
by a zero phase 10(18) - 110(36) Hz(dB/oct) bandpass filter. The corridor stack was then phase rotated in 30
degree increments and displayed as Enclosure 3.2. Then, the corridor stack was filtered with a suite of zero
phase bandpass filters from 10(18)-40(36) to 10(18)-100(36) Hz(dB/oct), in 10 Hz increments and dlsplayed
as Enclosure 3.2.

To facilitate the interpretation, Enclosures 4.1 & 4.2 show a correlation display (time and depth) between
the enhamed deconvolved upwaves, logs, synthetic seismogram and corridor stack.
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PARAMOUNT RESOURCES LTD.

Well: PARAMOUNT ET AL LIARD I-36

1.3.,5  Formation Tops

The formation tops measured below KB (m) supplied by Paramount Resources Ltd. are:

SCATTER

GARBUTT

CHINKEH SAND

TRIASSIC

BELLOY

FANTASQUE

FANTASQUE FRACT. CHERT
MATTSON

GOLATA

FLETT

790

927
1110.5
1124
1225
1280
1344
1398
1945
2085
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PARAMOUNT RESQURCES LTD.

Well: PARAMOUNT ET AL LIARD F-36

14 ACQUISITION PARAMETERS
Client : PARAMOUNT RESOURCES LTD.
Well : PARAMOUNT ET AL LIARD F-36
Rig : PRECISION 373 '

Location
Survey Type

Date Survey Completed

VYSP Contractor

Wireline Logging Contractor

Personnel:
Seismic Engineer
Client Representative

Well:

Casing ,

TD (at time of VSP)
TD

Elevations:

Kelly Bushing (KB) -
Ground Level
Seismic Datum

Replacement Velocity
SURVEY

Recording System:
Type

Sample Rate
Record Length.

Source: -

"Type

Offset

Azimuth
Elevation

Sweep length
Sweep Frequency

Downhole Geophone:

Model

Number of levels occupied
Shallowest level recorded

Deepest level recorded

: 1841 F36 60DEG 5’ 123DEG 22’

: ZERO OFFSET VSP

: 24 JANUARY 1999

: Baker. Atlas - Downhole Seismic Services
: Baker Atlas — Downhole Seismic Services

: Rob Duthie / Lloyd hicks
- : Brian Kallweit

:177.8 mm @ 1494.0 m
: 1968 m md below KB
:2113.18

: 470.3 m above MSL
1 464.8 m above MSL
: 500.0 m above MSL

: 3250 m/sec

: WTS/SUN
: Ims
: 4000ms

: Two Vibroseis (Pelton Advance II)
- : 64.0 m from Wellhead
:N 175 deg
: Surface (Ground Level @ 464.80 m above MSL)
: 20 sec
:10- 130 Hz

: AWS 1300 GM 3-Component
192

: 128 m md below KB

: 1965 m md below KB

Page

7






2.. VELOCITY SURVEY COMPUTATIONS

Baker Atlas

GEQScience



PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

VELOCITY SURVEY

CLIENT

WELL

AREA

CONTRACTOR

SURVEY DATE

SURVEY UNITS

RCVR REF. ELEVATION
DATUM ELEVATION

KB ELEVATION

WELL ELEVATION
DATUM CORRECT. VELOCITY
SOURCE TYPE
GEOPHONE TYPE
SAMPLE RATE

WELL CASING

Paramount Res.

Ltd.

Paramount et Al Liard F-36
Northwest territories
Baker Atlas

01/25/1999
M
470.30 M ABOVE
500.00 M ABOVE
470.30 M ABOVE
464.80 M ABOVE
3250.00 M /SEC
Vibroseis Pelton
1.00 MSEC

SEA LEVEL
SEA LEVEL
SEA LEVEL
SEA. LEVEL

IT
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

SOURCE / RECEIVER GEOMETRY TABLE

Paramount Res. Ltd.
WELL Paramount et Al Liard F-36

RECEIVER REFERENCE ELEVATION = 470.30 M ABOVE SEA LEVEL
SOURCE / RECEIVER COORDINATES ARE REFERENCED TO WELLHEAD
SOURCE / RECEIVER (S-R) OFFSET IS PLAN VIEW

---------- RECEIVER ---------- me=—-—--- SOURCE -=-=-==----==---
MEASURED VERT. X Y ELEV DEPTH X
DEPTH DEPTH COORD. COORD. COORD.
(DGM) (ES) (DS)
(M) (M-) (M) (M) M) (M) (M)
128.0 128.0 0.0 0.0 464.8 0.0 5.6
200.0 200.0 0.0 0.0 464.8 0.0 5.6
300.0. -300.0 0.0 0:0 464.8 0.0 5.6
391.0 391.0 0.0 0.0 464.8 0.0 5.6
518.0 518.0 0.0 0.0 464.8 0.0 5.6
553.0 553.0. 0.0 0.0 464.8 0.0 5.6
600.0 600.0 0.0 . 0.0 464.8 0.0 5.6
700.0 700.0 0.0 0.0 464.8 0.0 5.6
790.0 790.0 0.0 0.0 464 .8 0.0 5.6
899.0 899.0 0.0 0.0 464.8 0.0 5.6
950.0 950.0 0.0 0.0 464.8 0.0 5.6
965.0 965.0 0.0 0.0 464.8 0.0 5.6
969.0 969.0 0.0 0.0 464.8 0.0 5.6
980.0 980.0 0.0 0.0 464.8 0.0 5.6
995.0 995.0 0.0 0.0 464.8 0.0 5.6
1010.0 1010.0 0.0 0.0 464.8 0.0 5.6
1025.0 1025.0 0.0 0.0 464.8 0.0 5.6
1040.0 1040.0 0.0 0.0 464 .8 0.0 5.6
1055.0 1055.0 0.0 0.0 464 .8 0.0 5.6
1070.0 1070.0 0.0 0.0 464 .8 0.0 - 5.6
1085.0 1085.0 0.0 0.0 464.8 0.0 5.6
1100.0 1100.0 0.0 0.0 464.8 0.0 5.6
1110.0 1110.0 0.0 0.0 464 .8 0.0 5.6
1115.0 1115.0 0.0 0.0 464 .8 0.0 5.6
1124.0  1124.0 0.0 0.0 464.8 0.0 5.6
1130.0 1130.0 0.0 0.0 464.8 0.0 5.6
1145.0 1145.0 0.0 0.0 464 .8 0.0 5.6
1154.0 1154.0 0.0 0.0 464.8 0.0 5.6
1160.0 1160.0 0.0 0.0 464 .8 0.0 5.6
1175.0 1175.0 0.0 0.0 464.8 0.0 5.6
1190.0 1190.0 0.0 0.0 464.8 0.0 5.6
1205.0  1205.0 0.0 0.0 464.8 0.0 5.6
1220.0 1220.0 0.0 0.0 464.8 0.0 5.6
1225.0 1225.0 0.0 0.0 464.8 0.0 5.6

COORD.

(M

-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.

0 O 0 O W 0 0 0 0 0 0 0 0 O O O M 0 O 0 0 o O W o W oo o

OFFSET

(S-R)

(M

64.
64.
64.
64.
64 .
64.
64.
64 .
64 .
64.
64.
64.
64.
64.
64.
64.
64 .
64.
64.
64.
64.
64.
64 .
64.
64.
64.
64.
64 .
64.
64.
64.
64.
64.
64.

)

lelieliollelNeNeNeNe e ool e NeNeoNoNeoNoNeNeoNo oo e Ne Ne Neo e NeNeo leo o leo o Mol
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED

DEPTH
(DGM)
(M)

1235.
1250.
1265.
1280.
1295.
1310.
1325.
1340.

1344.
1355.

1365.
1370.
1385.
1398.
1400.
1415.
1430.
1445.
1455.
1460.
1475.
1490.
1505.
1520.

1535.
1550.
1565.
1580.

1595.
1610.
1625.
1640.
1655.
1670.
1685.
'1700.
1715.
- 1730.
1745.
1760.
1775.
1790.

1805.

OO OO0 OO OCOO0OOOO0OO0OOO0DO0OO0OO0ODO0ODOO0O0DO0O0OO0ODO0ODO0ODO0OCOO0OOO0O0DOO0COO0O0O0O OO

VERT.
DEPTH

M)

1235.
1250.
1265.
1280.
1295.
1310.
1325.
1340.
1344.
1355.
1365.
1370.
1385.
1398.
1400.
1415.
1430.
1445 .
1455.
1460.
1475.
1490.
1505.
1520.
1535.
1550 .
1565 .
1580.
1595
©1610.
1625.
1640.
1655.
1670.
1685.
1700.
1715.
1730.
1745.
1760.
1775
1790.
1805.

X

=

COORD.

C OO OO0 OO0 O0ODO0DOO0DO0OO0OO0OO0OO0DO0ODO0OO0DOO0DO0DO0ODO0DOO0OOOO0DO0CO0OO0OOO0OCO0OCO0OOoO

[l NeNoloNeNo =N+ NeloNeNe e Neo N NeNeNeo oo e No oo lNeole Neo oo lNeo o lNolNo oo leolNeole o le o le

ool el olelNeo oo Ne oo NoNoBeoBeoBoNoRoNoBoNolNe NolNe o le e Neo e oo Ne e e Noe e le No Ne e le e Nel

0 00 O o O 0 W 0 M W 0 b 0 00 W o 0 0 O W 0 0 0 0 0 0 0 WO mOWOwwOom oo oo o

O OO O OO OO0 O0OO0OO0OO0OO0DO0OO0O0D0O0O0COO0OO0OCOCODO0OODO0OO0OO0OOQIO0ODO0OODOOO OO COo

e el eoleololeole e BoloNoReoeRoReRasNeoleNe Ne oo e Ne Ne Moo NeNeoNoNeoNeoNeNe Ne e Ne Neo Ne Ne NoNo e Ne

U ooaoooouuooooooonooonocg oo o g,
[ea T2 Ws AW o) B o) Wi e ) W o) N o) 0 ) U e A I ) I e ) W ) Y o) W o) W 0 WY@ W0 W@ W 0 Y@ A WK @ A W o) W o ) T o W @ A W@ W @ A o A o ) S o A W AW o AW o A W o A 9o A Yo ) Y@ ) W AW ) W@ S 0 ) Y )

SOURCE
DEPTH X
~ COORD.
(Ds)
(M) M)

COORD.

(M

-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.

O 0 0 o o o W O 0 0 o 0 0 0 0 0o 0 0 0 00 00 0 00 0 00 0 0 00 00 W W oo 0 o o W oo w

OFFSET

(S-R)

(M

64.
64.
64.
64.
64.
64 .
64.
64 .
64.
64 .
64.
64.
64.
64.
64.
64.
64 .
64.
64.
64 .
64 .
64.
64.
64 .
64.
64.
64 .
64 .
64.
64.
64.
64.
64.
64 .
64.
64.
64 .
64 .
64 .
64.
64 .
64.
64 .

)

(el elN ol eNelNe e ole oo o Bololo oo Ne oo BRoNoBo oo Ne o oo« Noe o NoeNolNes e Ne o NoNole Ne Nel
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED

DEPTH
(DGM)
(M)

1820.
1835.
1850.
1865.
1880.
1895.
1910.

1925.

1940.

1955.
1965.

OO OO OO0 0o

VERT.
DEPTH

(M)

1820.
1835.
1850.
1865.
1880.
1895.
1910.
1925.
1940.
1955.
1965.

O OC OO0 O0O OO OO0

X

=

[elelNeNolNoNolNeNeNelNo Ne)

COORD.

OOOOOOO_OOOO

[« elelNelNeNoelNole Nol ol ol
O OO OO0 OO OO0 oo

W o o e ooowowomon

[ea W o2 e ) W ) I o) e W ) Wi o) B 0 ) U e A )

SOURCE
DEPTH X
COORD.

(DS)

M) M)
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5
0.0 5

COORD.

(M

-63.
-63.
-63.
-63.
-63.
-63.
-63.
-63.

-63.
-63.

--63.

0o o O 00 0 0 0 o o

OFFSET

(S-R)

(M

64.
64.
64.
64.
64.
64 .
64.
. 64.
64.
64.
64 .

)

O OO0 O0OCO0OO0O OO OO OO
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

TIME / DEPTH INFORMATION TABLE

Paramount Res. Ltd. .
WELL Paramount et Al Liard F-36

ALL TIMES ARE ONE-WAY TIMES
* = NOT USED IN VELOCITY COMPUTATIONS

DATUM ELEVATION 500.00 M ABOVE SEA LEVEL
DATUM CORRECT. VELOCITY 3250.00 M /SEC
MEASURED RAW SRC-REC COS (I) TIME CORRECTION
GEOPHONE TIME DIST.
DEPTH PICK PLAN-VIEW cos DATUM
(DGM) (SRC_REC)
(M) (MS) (M) (MS) (MS)
128.0 72.1 64.0 0.886 -8.2 10.8
200.0 91.5 64.0 0.950 -4.6 10.8
300.0 123.5 64.0 0.977 -2.8 10.8
391.0 155.5 64.0 0.986 -2.1 10.8 .
518.0 193.7 64.0 0.992 -1.5 10.8
553.0 204.9 64.0 0.993 -1.4 10.8
600.0 218.3 64.0 0.994 -1.3 10.8
700.0 245.4 64.0 0.996 -1.0 10.8
790.0 272 .4 64.0 : 0.997 -0.9 10.8
899.0 300.0 64.0 0.997 -0.8 10.8
. 950.0 313.9 64.0 0.998 -0.7 10.8
965.0 317.1 64.0 0.998 -0.7 10.8
969.0 318.1 64.0 0.998 -0.7 10.8
980.0 321.1 64.0 0.998 -0.7 10.8
995.0 326.0 64.0 0.998 . -0.7 10.8
1010.0 330.6 64.0 0.998 -0.7 10.8
1025.0 335.3 64.0 0.998 -0.7 10.8
1040.0 339.8 64.0 0.998 -0.6 10.8
1055.0 344.0 64.0 0.998 -0.6 10.8
1070.0 349.2 64.0 0.998 -0.6 10.8
1085.0 354.2 64.0 0.998 -0.6 10.8
1100.0 359.1 64.0 0.998 -0.6 10.8
1110.0 362.2 64.0 0.998 -0.6 10.8
1115.0 363.7 64.0 0.998 -0.6 10.8
1124.0 365.9 64.0 0.998 -0.6 10.8
1130.0 367.5 64.0 0.998 -0.6 10.8
1145.0 371.3 64.0 0.998 -0.6 10.8
1154.0 373.5 64.0 .0.998 -0.6 10.8
1160.0 375.3 64.0 0.998 -0.6 10.8
1175.0 379.6 64.0 0.999 -0.6 10.8
1190.0 383.8 64.0 0.999 -0.6 10.8
1205.0 387.8 64.0 0.999 -0.6 10.8

VERTICAL

TIME
(TGD
(MS)

74.

97.
131.
164.
203.
214.
227.
255.
282.
310.
324.
327.
328.
331.
336.
340.
345.
349.
354.
359.
364.
369.
372.
373.
376.
377.
381.
383.
385.
389.
394.
398.

)

H OWwWU QUL IR WVUd WEBPBEBNOUPRP JIFREDNDNWWOORNYWOWU I
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED
GEOPHONE

DEPTH
(DGM)

(M)

1220.
1225.
1235.
1250.
1265.
1280.
1295.
1310.
1325.
1340.
1344.
1355.
1365.
1370.
1385.
1398.
1400.
1415.
1430.
1445.
1455.
1460.
1475.
1490.
1505.
1520.
1535.
1550.
1565.
1580.
1595.
1610.
1625.
1640.
1655.
1670.
1685.
1700.
1715.
1730.
1745.
1760.
1775.

RAW
TIME
PICK

(MS)

391.
393.
395.
398.
402.
405.
408.
411.
414.
417.
418.
420.
422.
423.
426.
429.
430.
432.
436.
439.
441.
442,
446.
449,
453.
456.
459.
462.
465.

.468.

472.
474 .
477.
480.
483.
487.
490.
493.
495.
498.
501.
504.
508.

H 30 J0OoOkrHrHFHF\NJOUWPR OO ODOUWERER®DRERJAOANOORH OO UTUIWTO UTUTO G WK JWRK

(M

64 .
64.
64.
64.
64 .
64.
64.
64 .
64.
64.
64.
64.
64.
64.
64.
64.
64 .
64.
64.
64.
64.
64.
64.
- 64.
64.
64.
64.
64.
64.
64.
64.
64.
64.
64.
64.
64 .
64 .
64.
64 .
64 .
64.
64.
64 .

SRC-REC

DIST.
PLAN-VIEW
(SRC_REC)

OO OO0 O0OO0DO0OO0OO0OODOOO0ODODO0OO0ODDDO0OO0OODOO0OODO0DODO0OOODO0OODO0OOODO0OOOOOOO0 OO
OO T OO OO0 OO0OOCCOOCOO0OO0DO0OO0OO0OO0OQ0O0OCOO0OO0O0OOOO0ODO0ODO0OO0O0O0COOO0O0OOO

COS (I)

.999
.999%
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999
.999

COos

(Ms)

W W wWwwwhkr bk bbbk brbrbbdbdbhrbdrbhrbdbdbbddboovioinooiooviooo v v

DATUM

TIME CORRECTION

(MS)

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10.
10.
10.

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

0 @ O o W oo o W o 0 00 00 0 0 W o o0 0 0 00 W 0 0 0 o 0 W 0 0 MW oW W WwwWwwOowao o

VERTICAL

TIME

(TGD

(MS)

402.
403.
405.
409.
412.
415.
418.
422.
424 .
427.
429.
430.
432.
433.
436 ..
439.
440.
442.
446.
449.
452,
453.
456.
459.
463.
466.
470.
473 .
475.
479.
483.
484 .
487.
491.
494 .
497.
500.
503.
506.
509.
512.
515.
518.

)

ANWDNWOUOARONKE OO WUOUNMWIUOooOoRFOD UL R JODWOVUKWOVUWVLOWLUORJOOAOGOLND .
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36
MEASURED RAW SRC-REC CoSs (I) TIME CORRECTION VERTICAL
GEOPHONE TIME DIST. TIME
DEPTH PICK PLAN-VIEW cos DATUM
(DGM) (SRC_REC) (TGD)
M) (MS) (M (MS) (MS) (MS)
1790.0 510.9 64.0 0.999 -0.3 10.8 521.4
1805.0 514.6 64.0 0.999 -0.3 10.8 525.1
1820.0 517.3 64.0 0.999 -0.3 10.8 527.8
1835.0 520.8 64.0 0.999 -0.3 10.8 531.3
1850.0 523.7 64.0 0.999 -0.3 10.8 534.3
1865.0 527.3 64.0 0.999 -0.3 10.8 537.8
1880.0 530.2 '64.0 0.999 -0.3 10.8 540.8
1895.0 533.2 64.0 0.999 - -0.3 10.8 543.7
1910.0 536.2 64.0 0.999 -0.3 10.8 546.7
1925.0 539.5 64.0 0.999 -0.3 10.8 550.0
1940.0 546.5 64.0 0.999 -0.3 10.8 557.0
1955.0 546.0 64.0 0.999 -0.3 10.8 556.5
1965.0 548.4 64.0 0.999 -0.3 10.8 559.0
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

VELOCITY TABLE

Paramount Res. Ltd.
WELL Paramount et Al Liard F-36
RECEIVER REFERENCE ELEVATION = 470.30 M ABOVE SEA LEVEL

DATUM ELEVATION
DATUM CORRECT. VELOCITY

MEASURED

GEOPHONE

DEPTH
(DGM)

(M )

128.0 -

£ 200.0
300.0
391.0
518.0
553.0
600.0
700.0
790.0
899.0
950.0
965. 0
969.0
980.0
995.0

1010.0

DEPTH
CORR.
TO
DATUM
(DGD)

(M)

157.7
229.7
329.7
420.7
547.7
582.7

629.7

729.7

819.7

928.7

979.7

994.7

998.7

1009.7

1024.7

1039.7

TIME
CORR.
TO
DATUM
(TGD)

(MS)

747

97.7

131.5

164.3
203.0
214.3
227.9
255.2
282.4
310!0
324.0
327.3
328.3
331.2
336.1

340.7

500.00 M ABOVE SEA LEVEL

3250.00 M /SEC

AVERAGE RMS

(M /SEC)

2110.4
'2350.2
2507.2
2561.0

2697.5

2718.9

2763.6

2858.9

2903.0

2995 .4

3024.0

3039.3

3042.2

3048.2

3048.7

3051.4

(M /SEC)

2110.4
2389.6
2548.7
2595.9
2738.8
2759.2
2806.6
2909.1
2950.9
3051.9
3080.5
3098.8
3101.9
3107.9
3107.5

3109.4

INTERVAL INTERVAL INTERVAL
VELOCITY VELOCITY DEPTH TIME VELOCITY

(DELDGD) (DELDGT)

(M) (MS) (M /SEC)
157.7 74 .7 2110.4
20 23.0  3129.2
1000 3.8 291.4
Ce10 2.6 27771
1270 388 3275.9
Tas0 113 3103.2
a0 13.5 34725
1000 27.4  3651.7
Cs00 27.1 3318.5
10s.0 277 3937.3
Cs10 13.9  3659.4
C1s0 3.3 4549.2
a0 1.0 3%88.6
110 3.0 37161
150 4.5 3077.2
C1s.0 4.6 3247.0
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED

GEOPHONE

DEPTH
(DGM)

(M)

1025.0
1040.0
1055.0
1070.0
1085.0
1100.0
1110.0
11i5.o
1124.0
1130.0
1145.0
1154.0
1160.0.
1175.6
1190.0
1205.0
1220.0
1225.0
1235.0
1250.0

1265.0

DEPTH
CORR.
TO
DATUM
(DGD)

M)

1054.7

1069.7

1084 .7

1099.7

1114.7

1129.7

1139.7

1144 .7

1153.7

1159.7
1174.7
1183.7
1189.7
1204 .7
1219.7
1234.7
1249.7
1254.7
1264.7
1279.7

1254 .7

TIME
CORR.
TO
DATUM
(TGD)

(MS)

345.4

349.9

354.2

359.4

364 .4

369.3

372.4

373.9

376.1

377.7

-381.5

383.7

385.5

389.9

394.0

398.1

402.2

.403.6

405.6

409.0

412.7

AVERAGE RMS

VELOCITY VELOCITY DEPTH TIME

(M /SEC)

3053.2
3056.8
3062.1
3060.0
3059.3
3059.1
3060.1
3061:7
3067.5
3070.3
3678.9
3084.7
3086.0
3089.9
3095.3
3101.7
3106.9
3108.4
3118.1
3129.1

3137.2

(M /SEC)

3110.5
3113.4
3118.3
3115.6
3114.1
3113.2
3113.8
3115.1
3121.5
3124.3
3133.4
3139.7
3140.8
3144.2
3149.4
3155.7
3160.7
3162.2
3174.6
3187.1

3195.6

INTERVAL INTERVAL INTERVAL

VELOCITY
(DELDGD)  (DELDGT)

(M) (MS) (M /SEC)

15.0 4.7 3185.8
C1s.0 4.5 3330.0
150 4.3 3498.4
150 5.1 2918.0
C1s0 5.0 3007.6
150 4.5 3046.6
100 3.1 3176.8
s 1.4 34512
s 2.2 4059.5
o0 1.6 3714.7
C1s.0 3.8 3932.0
s 2.2 a083.6
60 1.8 3369.8
150 4.4 3428.0
C1s0 42 3607.6
C1s.0 4.0 37218
C1s.0 4.2 3607.9
s 1.4 35863
100 1.s 5130.4
150 1.4 a437.9
C1s.0 3.7 a028.2
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED

GEOPHONE

DEPTH
(DGM)

(M)

1280.0
1295.0
1310.0
1325.0
1340.0
1355.0
1365.0
1370.0
1385.0
1398.0
1415.0
1430.0
1445.0
1455.0
1460.0
1475.0
1490.0
1505.0
1520.0
1535.0

1550.0

DEPTH
CORR.
TO
DATUM
(DGD)

M)

1309.7
1324.7
1339.7
1354.7
1369.7
1384.7
1394.7
1399.7
1414.7
1427.7
1444.7
1459.7
1474 .7
1484.7
1459.7
1504.7
1519.7

1534.7

1549.7 .

1564 .7

1579.7

TIME
CORR.
TO
DATUM
(TGD)

(MS)

415.6

418.9

422.0

424 .9

- 427.9

430.9

432.8

433.8

436.7

439.4
442.5
446 .4
449 .4
452.0
453.1
456.8
459.8
463.5
466;7
470.3

473.2

AVERAGE RMS

INTERVAL INTERVAL INTERVAL

VELOCITY VELOCITY DEPTH TIME VELOCITY
(DELDGD)  (DELDGT)

(M /SEC) (M /SEC) M) (MS) (M /SEC)
15.0 2.9 5203.4

3151.5  3213.9  m--me-mmmmmmmmmemmmmo oo
15.0 3.3 4524 .1

3162.4  3226.3  —mmmmmmmmmmmmmm e
15.0 3.1 4860.4

3174.8  3241.3  —mmmmmmmmmmmmmmmmeme oo
15.0 2.9 5159.2

3188.4  3258.2  —------m-mmmmmme—oooooo oo
, 15.0 3.0 5027.3
3201.2  3273.9  mmmmmmmmmmmmemmmmmmmm oo
15.0 3.1 4915.4

3213.3  3288.4  m---mm—mmmm—mmme—m—m— oo
10.0 1.9 5236.8

3222.3  3299.5  memmmmmmmmmmmmmmmme o
, 5.0 1.0 4929.3

3226.2  3304.3  mmmmm-mmmmommmmmem— oo
15.0 2.9 5206.1

3239.3  3320.4  ----mmmmmmmmmmommmeeo oo
13.0 2.7 4858.3

3249.2  3331.9  mmmmm-ommmmmmmooo——oooo oo
: 17.0 3.1 5523.8

3265.0  3352.1  mceme-m-mmmmm-mmmm—eeooooo
' 15.0 3.9 3846.2

3270.1  3356.7  mmmmmmmmmmmmmmme————m oo
15.0 3.0 4945.0

3281.4  3370.0  —mmmmmmmmmmmmmmmmmmm oo
10.0 2.6 3869.5

3284.7  3373.0  mmmmmmmemmemmmmmme———— oo
5.0 1.1 4676.1

3288.0  3376.7  m--m-mmmmmmmmmmmmmeooooooo
15.0 3.8 3976.5

3293.7  3382.1  —mmmmmmmmme—mmme—m—mm—— oo
15.0 3.0 5030.1

3305.0  3395.4  ~m-m--m-mm-—mmmeoe—o—oo oo
15.0 3.7 4059.0

3311.0  3401.2  —--=m-mmmmmcmmmmmmmmm oo
15.0 3.2 4746.6

3320.7  3412.1  mmmmmmmmmme—mmmm——— oo
15.0 3.6 4116.0

3326.9  3418.1  —mmmmmmmmmmmmmmmmmmm—m oo
15.0 2.9 5163.5

3338.1  3431.5  —--mmmmemmmmmmm—mmm oo
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED

GEOPHONE

DEPTH
(DGM)

(M)

1565.0
1580.0
1610.0
1625.0.
1640.0

1655.0

1670.0

1685.0
1700.0
1715.0
1730.0
1745.0
1760.0
1775.0
1790.0
1805.0
1820.0
1835.0
| 1850.0
1865.0

1880.0

DEPTH
CORR.
TO
DATUM
(DGD)

M)

1594.7
1609.7
1639.7
1654.7
1669.7
1684.7
1699.7
1714.7
1729.7
1744.7
1759.7
1774.7
1789.7
1804.7
1819.7
1834.7
1849.7
1864.7
1879.7
1894.7

1909.7

TIME
CORR.
TO
DATUM
(TGD)

(MS)

475.9

479.3

484 .8

487.8

491.4

494 .2

497.6

500.6

503.5

506.3

509.2

512.3

515.2

518.6

521.4
525.1
527.8
531.3
534.3
537.8

540.8

AVERAGE RMS .
VELOCITY VELOCITY DEPTH TIME VELOCITY

(M /SEC)

3351.
3358.
3382.
3392.
3397.
3409.
3415.
3425,
3435,
3446,
3455.
3464 .
3473.
3479.

- 3489.

3494.

3504.

3509.

3518.

3523.

3531.

(M /SEC)

3448.1
3455.9
3484.2
3495.8
3501.1
3514.5
3521.4
3532.1
3544.1
3556.5
3567.7
3576.8
3587.2
3593.5
3605.0
3608.8
3621.2
3626.0
3635.4
3639.7

3649.1

INTERVAL INTERVAL INTERVAL

(DELDGD) (DELDGT)

M) (MS) (M /SEC)

15.0 2.6 5687.7
Caso 3.4 442600
300 5.6 5388.9
Ciso 3.0 5032.0
S0 1.6 4160.5
Tl 2.8 5377.4
Tis0 3.4 4410
S0 3.0 4990.0
S50 2.9 s5234.3
S0 2.8 5329.3
150 2.5 5165.7
Ciso 3.1 48468
Cis0 3.0 5076.8
Cso0 3.4 4s61.1
Cis0 2.8 5306.2
Cis0 3.6 41178
Cis0 2.7 s5504.5
S50 3.5 4298.8
Ciso0 3.0 s034.1
s 35 4236.7
s 3.0 5078.0
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MEASURED

GEOPHONE

DEPTH
(DGM)

(M)

1895.0
1910.0
1925.0
1955.0

1965.0

DEPTH
CORR.
TO
DATUM
(DGD)

M)

1924.7

1939.7

1954.7

1584 .7

1994 .7

TIME
CORR.
TO
DATUM
(TGD)

(MS)

543.7
546.7
550.0
556.5

559.0

AVERAGE RMS
VELOCITY VELOCITY DEPTH TIME VELOCITY

(M /SEC)

3539.8
3547.7
3554.0

3566.3

3568.4

(M /SEC)

3658.1
3666.7

3673.0

13685.2

.3687.0

INTERVAL INTERVAL INTERVAL

(DELDGD) (DELDGT)

(M) (MS) (M /SEC)
15.0 3.0 5034.4
150 3.0 4991.9
150 3.3 46015
300 6.5  4601.7
100 2.5 4065.9
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

DEPTH / TIME LISTING

Paramount Res.

WELL

DATUM ELEVATION

Ltd.

DATUM CORRECT. VELOCITY

DATA INTERPOLATED FROM CALIBRATED ACOUSTIC EVERY

100.
105.
110.
115.
120.
125.
130.
135.
140.
145.
150.
155.
160.
165.
170.
175.
180.
185.
190.

QOO OO OO OO OO OO0 OO0COO0OU0OO0OO0OO0ODO0ODO0ODO0CO0ODO0ODO0ODO0CDOO0OODOOOO OO0

24.
32.
40.
48.
56.
64 .
72.
80.
88.
92.
95.
97.
99.
103.
105.
107.
109.
111.
113.
117.
120.
124.
127.
130.
133.
136.
140.
143.
147.
151.
154 .
158.
161.
165 .
168.
171.

CDO'\[\J\](.A)COl\)bJLﬂO(D\IU'IUJF—'\]»#-\DM}—‘}—‘[\JO(I)\]}—'OU'IU'lr#nbwwl\)l\)l—‘l—{o

Paramount et Al Liard F-36

500.00 M ABOVE SEA LEVEL

3250.00 M /SEC

AVERAGE

1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242,
1303.
1366.
1433.
1502.
1553.
1615.
1680.
1740.
1797.
1843.
1873.
1905.
1934.
1963.
1992.
2019.
2047.
2071.
2091.
2104.
211s6.
2132.
2148.
2164.
2179.
2194.
2211.

W WO U WEWOWMOOWNMNWWULIah WU oJWUMDURPRONWWJWWWwWwWwwwwwwww

1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242,
1242.
1242,
1242.
2857.
3224.
3948.
4656.
3130.
4580-.
5199.
4976.
4724 .
3785.
2829.
3077.
2959.
3062.
3145.
3154.
3226.
3128.
2854.
2586.
2608.
2776.
2863.
2911.
2886.
2938.
3090.

VELOCITY
INTERVAL

B R OV U OWER EDNOUNJOWWYUE OO O ®OWNOLWWWWWWWWWWWw

5.00 M BELOW DATUM

1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1242.
1339.
1440.
1557.
1685.
1748.
1851.
1962.
2058.
2140.
2192.
2214.
2241.
2264.
2288.
2313.
2336.
2360.
2380.
2393.
2398.
2404.
2413.
2424.
2435.
2446.
2456.
2470.

B OO IR UTN DI IR0 RNV WORTWWAURE WUODODOWWWWWwWwwwwww
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

RO W AN OREFEFRPREPRPMNMNWOOOOVUHENWAHNOUOAONONUVTOHOONODOR GONWOUERE WO WNMDW

174.
178.
181.
185.
188.
192.
195.
199.
202.
206.
209.
212.
216.
219.
223.
226.
229.
232.
235.
237.
241.
244.
248.
252.
255.
259.
263.
267.
270.
274.
278.
282.
286.
290.
294,
298.
302.
305.
309.
313.
317.
320.
323.
325.
328.
332.

NOUPRNAOANWERAOAORNMNMNDWEAEUUAOAOUVNONWNFEINWUORUWOOAN WU L OW-JINOON-IB W

AVERAGE

2229.
2242.
2256.
2268.
2279.
2289.
2299.
2308.
2317.
2329.
2338.
2348.
2359.
2367.
2376.
2384.
2396.
2410.
2423.
2439.
2446.
2452.
2456.
2458.
2462.
2464.
2466.
2471.
2476.
2477.
2478.
2480.
2480.
2481.
2481.
2482.
2483.
2486.
2488.
2489.
2490.
2495.
2506.
2519.
2523.
2524.

WO NWWWURENEODDOWMUNIEIEOJOE WA WNJOWOOREONWWJUONRFEJJ

3220.
2904.
2963.
2906.
2884.
2832.
.2820.
2798.
2848.
3035.
2924.
2930.
3051.
2917.
2919.
291e6.
3292.
3587.
3466.
3912.
2945.
2835.
2727.
2616.
2729.
2591.
2585.
2873.
2833.
2555.
2570.
2568.
2537.
2494 .
2513.
2536.
2577.
2743.
2631.
2570.
2570.
2952.
3945.
4399.
2909.
2587.

VELOCITY
INTERVAL

CUERNDIJOVUO0OWNRER®RUTOUWREOONUNWOWUINUOUOMNONNONWWO IR JOFOAO®N

2485.
2494.
2503.
2512,
2519.
2525,
2531.
2536.
2541.
2550.
2557.
2563,
2571.
2577.
2582.
2588.
2598 .
2612.
2625.
2642,
2646.
2649.
2650.
2650.
2651.
2650.
2649.
2652.
2655.
2653.
2652.
2651.
2649.
2647.
2645.
2644.
2643.
2644.
2644 .
2643 .
2642,
2646.
2659.
2675.
2677.
2676.

NN 0NN NNOUWNNOWUOOoONOAAUTUT RN WRE YOO WOUWOONON R WO ERERBR WO WURI
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PARAMOUNT RESOURCES Lud. Well: Paramount Et Al Liard F-36
DATUM  ------ TIME ------  ———-—---~ VELOCITY --------
DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS
(DGD) (TGD)

425.0 167.9 335.9 2530.6 3162.5 2681.6
430.0 169.6 339.1 2536.0 3095.5 2685.9
435.0 171.2 342.3 2541.4 3113.3 2690.2
440.0 172.7 345.4 2547.6 3231.3 2695.5
445.0 173.9 347.8 2559.1 4253.0 2709.1
450.0 175.4 350.8 2565 .2 3254.3 2714.3
455.0 176.8 353.7 2573.0 3541.8 2721.9
460.0 178.4 356.8 2578.7 3235.8 2726.8
465.0 179.9 359.8 2584.8 3299.8 2732.1
470.0 181.0 362.1 2596.3 4426.7 2746.0 r
475.0 182.1 364.2 2608.2 4571.6 2760.5
480.0 183.5 367.1 2615.1 3502.7 2767.1
485.0 184 .7 369.5 2625.5 4239.7 2778.9
490.0 185.8 371.7 2636.8 4517.0 2792.5
495.0 187.0 374.0 2647.0 4278.5 2804 .2
500.0 188.3 376.6 2655.4 . 3861.3 2812.9
505.0 189.5 379.1 2664.3 4020.6 2822.5
510.0 190.7 381.4 2674.4 4329.6 2834.0
515.0 192.1 384.3 2680.4 3470.1 2839.3
520.0 193.8 387.6 2683.2 3011.0 2840.8
525.0 195.4 390.9 2686.2 3040.7 2842.6
530.0 197.1 394.2 2688.8 2995.3 2843.9
535.0 198.8 397.5 2691.7 3037.8 2845.5
540.0 200.4 400.8 2694.7 3054.6 2847.3
545.0 202.0 404.1 2697.4 3028.5 2848.8
550.0 203.6 407.2 2701.6 3246.4 2852.1
555.0 205.2 410.3 2705.3 3182.7 2854 .7
560.0 206.6 413.1 2711.0 3542.4 2860.0
565.0 208.2 416.3 . 2714.2 3125.2 2862.1
570.0 209.9 419.7 2716.0 2936.8 2862.7
575.0 211.4 422.9 2719.5 3198.2 2865.4
580.0 213.0 426.1 2722.5 3111.0 2867.3
585.0 214.6 429.1 2726.5 3296.1 2870.6
590.0 . 216.0 432.0 2731.8 3526.0 2875.3
595.0 217.4 434.7 2737.5 3631.8 2880.8
600.0 218.8 437.5 2742.7 3548.9 2885.6
605.0 . 220.2 440.4 2747.7 3511.9 2890.0
610.0 221.6 443.1 2753.2 3639.5 2895.3
615.0 222.9 445.9 2758.7 3644.6 2900.5
620.0 224.3 448.6 2764 .4 3693.7 2905.9
625.0 225.7 451.3 2769.7 3644.2 2911.0
630.0 227.1 454 .1 2774.7 3586.1 2915.6
635.0 228.5 456.9 2779.5 3552.8 2920.0
640.0 229.9 459.8 2783.9 3491.2 2923.9
645.0 231.3 462.5 2789.1 3662.3 2928.8
650.0 232.6 465.2 2794.3 3681.5 2933.7
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

MNDNOOAWO NIk QPR WVURUPVWONNDNDUOUNUOREANDWOWOYUREIDWOROANDDOBERJRO

468.
- 470.
473.
476.
478.
481.
484.
487.
490.
492.
495.
498.
501.
504.
507.
509.
512.
515.
518.
521.
524 .
527.
530.
533.
536.
539.
542.
545.
548.
551.
554.
557.
560.
563.
566.
568.
571.
574.
576.
579.
582..
584.
587.
589.
592.
594.

WL ONANOPE IR UWVWWJOVWOoONAUVTULULIdD D WNDERE DTN OOONDBROANIJUVUREDWOHEONR JO

AVERAGE

2799.
2804 .
2809.
2814.
2819.
2824.
2828.
2832.
2836.
2840.
2844.
2848.
2851.
2856.
2859.
2863.
2867.
2870.
2873.
2876.
2879.
2883.
2885.
2887.
2889.
2891.
2894.
2896.
2899.
2900.
2902.
2904.
2906.
2909.
2913.
2918.
2922,
2926.
'2930.
2934.
2938,
2942.
2946.
2949,
2954 .
2958.

NO WOONDNWWWROWLUWRREONNNONNODOPR WEFEFOOAOAUE EONOVOUNWWUME WO WNDWN

3620.
3671.
3696.
3659.
3711.
3656.
3661.
3412.
3551.
3562.
3482.
3531.
3509.
3590.
3561.
3532,
3544,
3388.
3434,
3425,
3397.
3537.
3262.
3251,
3276.
3277.
3324.
3344,
3330.
3200.
3240.
'3158.
3284.
3546.
3905.
3801.
3827.
3859.
3795.
3800.
3800.
3789.
3838.
3827.
3890.
3953,

VELOCITY
INTERVAL

WOWHOOERENIAPOJTVOMOAOWVNNONPUIOWOOGONOWONIKRONTUIO DdOWIJooUU oW’

2938.
2943,
2947.
2952.
2957,
2961.
2966.
2969.
2972.
2976.
2979.
2983.
2986.
2989.
2993.
2996.
2999.
3002.
3004.
3007.
3009.
3012.
3014.
3015.
3017.
3018.
3020.
3022.
3024.
3025.
3026.
3027.
3028.
3031.
3036.
3040.
- 3044.
3048.
' 3052.
3055.
3059.
3063.
3067.
3071.
3075.
3079.

WOONWNURNDNEHOOUNNUNNDEROOWIWoD-dn WWwUOUa ONOUTR JORJWHYow
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PARAMOUNT RESOURCES Ltd. .

Well: Paramount Et Al Liard F-36

(el elolNeBoleloNoleNoleNoleleNeNeoNeNeNeloNeNeNeo e NeNeoNoNeoNoeNo e Neo Ne Ne e e lo e Ne e e Ne e ol ol e

OUJO'\ONU‘I\O»&\.0#-kOWCOl\)O'\ObJ\]OUJ\]l\J(DU'INOCDG\WH\]@H@O\MHG)LHN\D\]»&NO\]

597.
599.
602 .
604 .
607 .
609.
612.
615.
617.
620.
622.
625.
627.
630-
632.
635.
638.
640 .
643.
645,
648.
650.
652.
655.
658.
661.
664.
668.
671.
674 .
677.
681.
684 .
687.
690.
693.
696 .
699.
702.
705.
709.
712.
715.
719.
722.
726.

OO W WU OWWWOWOOWNAUND VAR WONIUIARVWUOOR NRFE®» OWOAOAER QKOO DB OB OB WK

AVERAGE

2962.
2967.
2971.
2976.
2980.
2984.
2988.
2991.
2995.
2999.
3003.
3007.
3011.
3014.
3018.
3021.
3024.
3028.
3032.
3036.
3040.
3044.
3047.
3050.
3052.
3054.
3054.
3054.
3053.
3053.
3053.
3053.
3053.
3054.
- 3054.
3055.
3056.
3057.
3059.
3060.
3060.
3059.
3059.
3058.
3058.
3058.

OV N PP OUVUEFE NN WVWOH WP AAAAONOOGONWOR PO JTWAULPB WWUooONNERE OO

4019.
4006.
4100.
4038.
3985.
3955.
3911.
3871.
3902.
3905.
3983.
4056.
4062.
3734.
3918.
3874.
3633.
3969.
4057.
4098.
4094 .
4088.
4039.
3764.
3491.
3361.
3100.
-3009.
2984 .
3051.
3006.
3031.
3084.
3165.
3265.
3271
3249.
3291.
3399.
3375.
3065.
291e6.
2909.
2968.
3030.
2948.

VELOCITY
INTERVAL

OV UIL bk JWYWOOUMTWNNOOUINUINWM\IUNWIR OVOUANODORERNOOUOAONDWO JINMNWIJWOUo WU P

3083.
3088.
3093.
3097.
3101.
3105.
3109.
3113.
3116.
3120.
3124.
3128.
3132.
3135.
3139.
3142.
3144.
3148.
3152.
3156.
3160.
3164.
3168..
3171.
3172.
3173.
3173.
3172.
3171.
3170.
3169.
3169.
3168.
3168.
3169.
3169.
3170.
3170.
3171.
3172.
3172.
3170.
3169.
3168.
3168.
3167.

HPNOAODOUAAARE JWOoWLUWWwuNwhowumliowoanoah Ulhd b o RO dJOoOU I ONO®
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

[« eleleNelolNe e e loNooNoBeNoReocBoBeoNoBRoReoNoNoNoNoNeo oo Ne NolNe B e lNoNo e NelNeoNeo oo Neol o Ne Ne Ne Nol

R WD OWVWONNNOAERNEOWVUWOOHE WP OONOU L JWWJUTENOOOKRE WO O WO

729.
732.
735.
739.
742.
745.
748 .
750.
753.
755.
758.
760.
763.
765.
767.
770.
773.
776.
779.
. 781.
784 .
787.
790.
792.
795.
798.
801.
804.
807.
809.
812.
814.
81l6.
818.
821.
823.
825.
827.
829.
831.
834.
836.
838.
840.
842.
844 .

W NNV R R EFEFOPRPNMOOOAGAANTNOORWOHOON®B U HCOE® OUNINAAGDNDWOON

AVERAGE

3058.
3057.
3057.
3057.
3057.
3057.
3060.
3063.
3066.
3069.

3072.
3076.
3079.
3083.
3086.
3088.
3090.
3091.
3093.
3096.
3098.
3099.
3101.
3102.
3104.
3105.
3106.
3107.
3108.
3112.
3116.
3119.
3123.
3126.
3129.
3133.
3137.
3142.
3146.
3149.
3153.
3157.
3160.
3164.
3168.
3172.

H &b oD e UTodd OO JOONOOCOONNWOWREN\NOUNIOJIWOAHAONE® MO WNNWAION

3101.
2957.
2968.
3030.
3058.
3212.
3828.
4044 .
3947.
3817.
3925,
4305.
4224 .
4310.
4187.
3651.
3491.
3537.
3622.
3795.
3730.
3529.
3508.
3496.
3458.
3355.
3372.
. 3401.
3414.
4500.
4597,
4462.
4584.
4152.
4295.
4399.
4927.
5145.
4600.
4222.
4766.
4579.
4536.
4502.
4757.
4639.

VELOCITY
INTERVAL

U)CONO\LD\K)(I)(I)\]»¥>-\](1)0\0'\\1N\]\0vw\01\)0\0\\ll—'0\\0m‘l\)\0m0\\0i—‘0\\1\D}-—‘!—'}—‘\]U"IOO“\UTU'I

3166.
3165.
3165.
3164.
3164.
3164.
3166.
3170.
3173.
3175.
3178.
3182.
3186.
3190.
3193.
3195.
3196.
3197.
3199.
3201.
3203.
3204.
3206.
3207.
3208.
3208.
32009.
32009.
3210.
3214.
3219.
3223.
3227.
3231.
3234.
3238.
3243,
3249,
3253,
3256.
3261.
3265.
3269.
3273.
3278.
3282.

NOoOUATAATUOoOANWAWUMOOVUUE OTWOUNAMNOKFEOODAOGOR OUPE AR OWNPOONNDONR®OVUO®
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

OO0 O OO O0CO0OO0OO0OO0OODOO0OO0OODODOO0COO0DOO0ODOO0OODOOCCODO0OO0O0O0ODOODODO0OODODOO0OOO0OO0O OO

OCWVWWOININJUPRNEFHOOOWWMWWUMMULVNNNDNILWODOW-SIJOOWWOmOoOoOowOo-J-JJJAon Ul bbb

846.
848.
850.
853.
855.
857.
859.
861.
863.
865.
867.
869.
871.
873.
875.
877.
879.
881.
883.
885.
887.
889.
891.
893.
896 .
898.
900.
902.
905.
907.
909.
911.
913.
916.
918.
920.
922.
924 .
926.
928.
931.
933.
935.
937.
939.
942.

OCWYWOWULLIWWVWWYWUNOOODUWVWUANOO WU WWUOVUANOAANWBRUINITOOANAONNUL B bhWWwWNRFROWOO

AVERAGE

3176.
3180.
3184.
3188.
3192,
3196.
3200.
3204.
3208.
3212.
3216.
3220.
3223.
3228.
3232.
3236.
3239.
3243,
3248.
3252.
3256.
3259.
3263.
3266.
3268.
3272.
3276.
3278.
3281.
3285.
3287.
3291.
3293,
3297.
3300.
3304.
3307.
33009.
3312.
3315.
3317.
3321.
3324,
3327.
3330.
3333.

WE OWOWVUWNNDMOVUUPE NOO WR P VUWNNTIWJWJWWVWEJIJOAONONPE WWWW kO OODWWI

5216.
4873.
4846.
4778 .
4826.
4760.
4733 .
4809.
4896.
4930.
4929.
4773.
4727.
5120.
5128.
4842 .
4722.
5114.
5510.
5381.
5095.
4335.
5077.
4448.
4074 .
4924.
4799.
4031.
4846.
4834.
3894.
5275.
4200.
4768 .
4930.
5079.
4598.
4258.
4226.
4899.
4177.
4614.
4868.
4439.
4706.
4729.

VELOCITY
INTERVAL

N WORONMPRPOAONORNOGOWOWUIOWOVOUNOGOJUWIN U 3TN NWWNNINUWOWIWOON WD

3287.
3292.
3297.
3301.
3306.
3310.
3314.
3319.
3323.
3328.
3333,
3337.
3341.
3346.
3351.
3355,
3359.
3364.
3370.
3376.
3380.
3383.
3388.
3391.
3393,
3397.
3401.
3403.
3407.
3411.
3412.
3417.
3420.
3423,
3427.
3432,
3435,
3437.
3439.
3443.
3445,
3449.
3452,
3455.
3458.
3462.

NWVWUORWYOU®®WOWOUTWRERJIJONOWERERUARWNANOUJOOU UTOBNUWOW®DOAN-IWO O

Page 26



PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

OOOOOOOOOOOOOOOOOOOOOOOKOOOOO.OOOOOOOOOOOOOOOOOO

B Wk bW R D RO R WWWRWWWWNNRPRERERROONDIIJIOOOUOUOOOHOOREOOO

944.
946
948.
950.
952,
954 .
956.
958.
960.
961.
963.
965.
967.
969.
971.
973.
975.
977.
980.
982.
984 .
986.
988.
990.
992.
994 .
996.
998.

1000.

1002.

1004 .

1006.

1008.

1010.

1012.

1014 .

1016.

"1018.

1020.

1022.

1024.

1026.

1028.

1030.

1032.

1034 .

WJ OO IO 00w WVWWOVWWYWOUWOVUATITANAANTAERPRNNWREROOAR WUDUUONODOWOHREREKOOR OO

AVERAGE

3336.
3340.
3343,
3347.
3351.
3353.
3357.
3361.
3364.
'3368.
3372.
3376.
3379.
3383.
3387.
3390.
3392.
3395.
3397.
3400.
3403.
3406.
3409.
3412.
3415.
3418.
3421.
3424.
3427.
3431.
3433.
3436.
3439.
3442,
3445,
3448.
3452.
3455,
3458.
3461.
3464.
3467.
3470.
3473.
3476.
3478.

N H W WWwW oW oo ERDNWOOUIOEPE W0 WOoO WU & oowRENIWERE OLdOo Utoo Wk wyw

5051.
4894 .
4743.
5373.
5115.
4580.
5227.
4998.
5254 .
5251.
5227.
5589.
5095.
5089.
5412.
4919.
4528.
4496,
4304.
4681.
5202.
4909.
4630.
4934.
4563,
4947.
5166.
4685.
5008.
5186.
4434.
4879.
5090.
4921.
5087.
5166.
5069.
5214.
5192.
4780.
5002 .
5280.
4770.
4858.
5229.
4579.

VELOCITY
INTERVAL

WO NNOUOVUNMNUVWRJOOOOANOhLOVUOURREARARUUUINNDDPBEWOAN JWOUVODNKR OLWOW

3466.
3470.
3473.
3478.
3482.
3485.

.3489.
3493.
3497.
3502.
3506.
3511.
3515.
3519.
3523,
3527.
3529.
3532.
3534.
3537.
3541.
3544,
3547.
3550.
3553.
3556.
3560.
3563.
3566.
3570.
3572.

3575,

3579.

3582.

3586.

3589.

3593.

3597.

3600.

3603.

3606.

3610.

3613.

3616.

3620.

3622.
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PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

OOOOOOOOOOOOO‘OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Ln\)o\u:-[\)mr—l'\omﬁt—'b—loxooo\lmm'mmmmmwwuwmmmr—lr—'l—w—lr—-om\l\lqoi\l\immm

1037.
1039.
1041.
1043.
1045.
1047.
1049.
1051.
1053.
1055.
1057.
1060.
1062.
1064.
1066.
1068.
1070.
1072.
1074.
1076.
1078.
1080.
1082.
1084.
1086.
1089.
1091.
1093.
1095.
1097.
1099.
1101.
1103.
1106.
1108.
1110.
1112.
1115.
1117.
1120.
1122.
1106.
1108.
1111.
1113.
1097.

O WUOUPRANODWOWHEHRFEFOUONR WHRPOOOUWLUNNNOOAUE PNDMNNNNMNNDWWYLIDRBAENDWWORO

AVERAGE

3481.
3483.
3486.
3488.
34091.
34095.
3497.
3500.
3502.
3504.
3506.
3508.
3511.
3514.
3517.
3519.
3521.
3524.
3527.
3529.
3532.
3534.
3537.
3540.
3542.
3544.
3547.
3549.
3552.
3554.
3556.
3558.
3560.
3562.
3564.
3566.
3567.
3568.
3569.
3570.
3572.
3633.
3634.
3635.
3637.
3700.

WL 1w wo wuPe Ao ITADNNDE OODNNDWOUN-TJdWO U oNIDIWJWYWWOWUWNN-CTIOOWWYWONRONIWWUWUR

4616.
4922.
5070.
4415,
4937.
5324.
4492.
5201.
4801.
4503.
4456.
4250.
5215.
4843.
5104.
4991.
4486.
5037.
4864 .
4762.
4836.
4896.
5027.
4822.
4690.
4820.
4885.
5017.
4749.
4567 .
4717.
4521.
4466 .
4514.
4914.
4621.
3960.
4039.
3896.
4278.
4095.
-617.
4080.
4158.
4625.
-609.

VELOCITY
INTERVAL

WOWORPAPOUWVPRNMMNMUTOUNOWVUIOUWMIO VO WNNNMNOAONWNORMNOE OMOWWNOOONINDO

3624 .
3627.
3630.
3632.
3635.
3639,
3641.
3645.
3647.
3649.
3651.
3653.
3656.
3659.
3662.
3665.
3667.
© 3670.
3672.
3675.
3677.
3680.
3683.
3685.
3688.
3690.
3693 .
3696.
3698.
3700.
3702.
3704.
3706.
3707.
3710.
3712.
3713.
T 3713.
3714.
3715,
3716.
3742.
3743 .
3744.
3746.
3773.

MWk JWuNhoodr PO, PO WERPRPNOAOROUD REONIRPPEPNNRE RO OGOV UTIOO®WOORN

Page 28



PARAMOUNT RESOURCES Ltd.

Well: Paramount Et Al Liard F-36

[« el el ololNeNololNo oo NeolNololoNeNe e oo Neo Ne

MNMNMNOO®WOWUMOWWOORRERHEJIWWUmLMOU R

1099.
1102.
1104.
1108.
1111.
1114.
1117.
1120.
1123.
1126.
1128.
1131.
1134.
1136.
1139.
1143.
1145.
1147.
1150.
1152.
1154.
1156.

R RPN, AN REPENIDNDOONNYO N0 VR0,

AVERAGE

3701.
3702.
3701.
3700.
3697.
3695.
3694.
3694.
3693.
3693.
3694.
3695.
3694.
3694.
3694.
3691.
3692,
3694.
3695.
3696.
3698.
3701.

O WUV WowoOwhwoar kP & WVWWUR WVRNDUOGONKDKOS-N

4071.
3809.
3574.
3290.
2704.
3071.
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3. FIELD ENGINEER’S REPORT

Baker Atlas

GEQScience



BOREHOLE SEISMIC ANALYSIS

FOR

PARAMOUNT RESOURCES LTD.

WELL

LOCATION:
'ENGINEER:

 DATE

PREPARED BY

WESTERN ATLAS
L OGGING SERVICES

PARAMOUNT ET AL LIARD F-36

1841 F36 6ODEG 5} 123DEG 22)

ROB DUTHIE / LLOYD HICKS
24-JAN-389



.SURVEY INFOR’MHTION L
PHRRMOUNT RESQURCES LTD

FIELD ENG]NEER 8 LOG

CLIENT

CLIENT REP_BRIAN KALLWEIT

WELL NAME

PARAMOUNT ET AL LIARD F-385

WELL LGCATIGN. 1841 F36 SODEG 5) 1230DEG 22)

FIELD NQHE UNDEF INED

RIG NRME

PRECISION 373

ENGINEER

ROB DUTHIE / LLOYD HICKS

TYPE OF SERVICE_YSP

WIRELINE CO.

AND DISTRICT
WIRELINE OPERATOR_KIRKORIAN

WRLS/NISKU

RUN NUMBER !

WEATHER/SEAS. COLD

DATE

TOTAL TRIPS THIS RUN

24-JAN-59

Linelp_PARR3620

WELL INFORMATION

FILENAME _RAH

© SERVICE ORDER NO.

873247

DEPTH ERRGR_O-1M

ASSET NO RCV-I

SSET NO RCV-3

RSSET NO RCvV-4

LOGGING TOOLS USED

WELLHEAD COORDINATES_ 1841 F-38
RIG HERDING
@ e EV K.B._470:3 OPEN HOLE DIAMETER__158.0MM

ELEV D.F . MAX. TEMPERATURE

GROUND ELEVATION_ 464.8 FLUID Typg _INVERT

WATER DEPTH. CRSING:(DIAMETER/DEPTH ]

WELL T.p. l968.0 | 177.8MN / 1454 .0M

REFERENCE DARTUM___MSL 2

DEVIATED WELL____NO 3

MAXIMUM DEVIATION__! 4

DOWNHGOLE RECEIVERS

RCCEIVER Trre_8204XR ARit LLngiH_S1ANNARD PROAWT Gain_ 2008

SENSOR Type_L025 SENSGR FREQUENCY _LOHZ GingaL MO

GiMeAL Type_L011 RECEIVER sPACING_N/A 7ERO POINT KB ——
165203 o

[¥)]
w
m
—
=z
o
P8 ]

V-2




’FIELD ENGINEER 'S LOG"_Q:.V[;L_..,

RECORDING SYSTEM
RECGRDING UNIT ASSET NUMBER__ 38721

SURFACE A/D TYPE & NUMBER__1B067S

DOWNHOLE R/D TYPE & RASSET NUMBER

SURFACE A/D TOTAL CHANNELS 16 DOWNHOLE A/D TOTAL CHANNELS h/A8

FLASK TYPE N/A |

SAMPLE RATE____LMS RECORD LENGTH 245 145 CURRELATED)

SWEEP LENGTH___20S - a ' ~ TRANSMIT OFFSE __ luos

I 1ML FRUM STHRI UF KELUKU 10 1 1ME BREHR L ' '

LOW CUT FILTER 0 HIGH CUT FILTer_ 300

TePE Type_BAT : TRPE FORMAT_SECY & TAR

CHANNELS ASSIGNMENT & GAIN:

ch  VERTICAL /32 DB ¢y o HORIZONTAL1 /32 D&y 5 HORIZONTALZ /32 DB

ch 4 SOURCE SIGNATURE /20 DB .y g NOT USED /0 D8 ¢y g NOT USED /0 0B

ch 7. NOT USED /0 0B ¢y g NOT USED /0 DB oy g NOT USED /0 0B

CH 10.NBT USED /0 DBy 1 NOT USED /0 DB oy 1o NGT USE /0 08

CH 13 NOT USED /0 DB (p 14 NOT USED ~_ /0 08 ¢y 5 NOT USED /G 0B
.CH 15 NOT USED /0 08 p 17 NGT USED /0 08 oy ;g NOT USED /0 D8

cH 19 NOT USED /0 0B - ¢y oo NOT USED /0 0B oy o4 NOT USED /0 0B

ch 22 NOT USED /0 0B (p 3 NOT USED /0 D8 ¢y 54 NOT USED /0 DB

ch 25 NOT USED /0 DBy g NOT USED /0 08 ¢y g NOT USED /0 DB

CH 28 NOT USED /0 08 oy og NOT USED /0 DB ¢y 39 NOT USED /0 0B

cH 31 NOT USED /0 DBy 3 NOT USED 008

WIRELINE & WTS PANEL

WIRELINE ASSET NO : NIRELINE Type_ORTEX

WIRELINE LENGTH_ 7173 / WTS TyPe/asseT no_N/A

TRANSHIT GAIN_N/A MoDE 2 GAIN 1N/ mopeE 2 cAln 2 _N/A

MODE 2 EoN. 1 _N/A MoDE 2 EoN. 2 MR wopE 5 oAin 1 _M/R

MODE § CAIN 2 N/A mooe s eon. 1_MA  mMoDE 5 EON. 1_N/F

INTERCONNECTS .

Lenotr_ N/R ASSET NO INC-1 MR @SSET NO Inc-2 N/A

ASSET MO INC-3N/AR ASSET NO INC-4N/R assET N InNc-5 N/A

SPECIAL FEATURES
'TEST FREQUENCY RESPGNSE HIGH END AND SWEEP DURATION.




CPROCESSING INSTRUCTION - wmare

.‘.x"éa'is‘mtb_;‘da‘_wmf" 500.0 . -~ o  CORRECTION VELOCITy_3250.0
LOGS AVAILABLE ON sITE:CBL ACOUSTIC CALIPER '

PROCESSING "INSTRUCTIONS RECEIVED

) PRIORITY
) CALIBRATION

) SYNTHETIC

)} VSP

) VELGCITY

) INVERSION

) OFFSET VSP
WALKAKAY

) PROXIMITY

) NORMAL INCIDENCE
) 3 COMPONENTS

) 30

) NAVIGATION

) GYRO

(
(
(
(

zZz Z Z Z Z Z Z2 Z Z < <X < =< =<




VIBROSEIS SURVEYl

VIBRHTORS

“~

(IR OFFSET'NO
" DISTANCE FROM WELL__ B4

V‘IDISTRNCE FROM KELL:

‘ RZIMUTH FRON NELL

AZIMUTH FROM NELL- 175
ELEVATION___484-8

NO. OF VIBRATORS__ 2

ELECTRONICS PELTON ADVANCE I1

SWEEP LENGTH__ 20 5

FREQUENCY RANGE__ 10-130 HZ

UP/DOWN SWEEP_  NONLINEAR 30B/OCT UPSWEEP
TAPER 0.25

DRIVE FULL .

VIBRATOR Type__LRS 315

VIBRATOR UNIT NO._4502 / 4503

PHASE LOCKING__GROUND FORCE

ENCODER PHASE___ 270 DEGREE

VIBRATOR PHASE 0 DEGREE

m

DOWNHOLE WAVELET PHAsg_ O DEGREE

TiMeE PIck_FE

TIME PICK___TROUGH
REFERENCE PHONES
TYPE

DISTANCE FROM SQURCE___ N/A

RZIMUTH FROM SOURCE__ N/A
DEPTH N/

FRED N/A

SURVEY CONFIGURATION

*j"GFFSET No“'é'}é'“'

ELEVATION

NO. OF VIBRATORS
ELECTRONICS

SWEEP LENGTH

FREQUENCY RANGE

UP/DOWN SHEEP
TARPER

DRIVE

VIBRATOR TYPE

VIBRATOR UNIT NO.
PHASE LOCKING_GROUND FORCE

ENCODER PHAsE O DEGREE
VIBRATOR PHASE_ O DEGREE
DOWNHOLE WAVELET FHAsE__ O DEGREE

LE
aK

TYPE

DISTANCE FROM SOURCE
RZIMUTH FROM SOURCE

DEPTH.

FREQ

ELEVATION
454 .80

LABEL DISTANCE
OFFSET! 64.00

AZIMUTH
175.00

M|

CFFSET]

N




T. PQR”“OUNT e PRR'FIMOUNT ET AL_LIARD Flag el el

’CLIEN

" SOURCE - TYPE ;VIBROSEIS : ‘ENGINEE

RROB DUTHIE ¥ LLOYD HICKS 2 SERVICE vsP - St

ILE"EL! L [ ",'.‘,‘ e f“-!s'rmit!_n fouf“sm’;rm 'f-'HR_M :‘TlnE‘ er crgLel pRE- L RENRRKS A 4
NO. | STATION 'y hemstn - C | MO WO | TINE PICG CONPLETION| SLACH' R | (COMGNTS.U TINECHRGE SIES/0ErTH EIC)
1 1460 |1 . 05 (11 1442.0| 334850 |32 "IN STRCR
2 14681 6 10 o |1 1442.013097850 |32 MEDIAN STACK. T T e
3 |1866 12 18 3 1 1549.0 | SV, KILL FILE 12. NED AN STACH .
4 l19s0 |15 32 |4 |1 |547.0 W Eslo |gp|icrree e e m e s s o e
5 1940 33 43 |5 |1 |s46.0] 09:08 0 | 39 |- KILL FILES 33 34 35 35. meniaw STACK.
6 |1925 44 55 |6 |1 lg4g.g)Suvgsisg | gp| KILLFILES 45 ¢3¢0 SO, wiDIRN STALK.
7 11910 - 1ss 175 17 11 -1535.0]3% gg/gg O | 32| gNILL FILES 56 §7 58 S¢ 60 81 52 53 64 —
8_11835 76 g4 18 |1 1533.0|3008:38g |3 NILLFILES 7760 &0, kEDIAN STACK.
9_ 11880 85 94 g 1 530.0 33:‘; 83,33 0 | 32| KILL FILES 87 00. mEpan STHEK.
1011865 g5 103 110]1 !s528.0 %% g&j/gg 0 | 32| ML FILES 95 100, mEDLAN STACK. )
1111850 104 113 [ 111 |524.0] 3 ;2,33 0 | 32| KILU FILES 105 108 167 13- KGDIAN STACK.
12 11835 114 121 | 1211 |s21.0] 5 ég/gg 0| 32| KILL FILE 114, HEDIAN STRCK. -
1311820 122 130 | 1311 [518.0] 5% ;2,;5 0 | 3p | KILLFILES 126 126 136, HEDIAK STATK.
.14 1805 131 142 |14]1 1515.0| 5080 |32 shek, HES R {33 136 138 1£2. HEGIAW S
151780 143 151 | 15]1 |511.0 35N 49:32 g | 3p | MLt FILES 145 dec 145 HEDIAN STALK. ’
16 [1775 152 163 | 1611 |s08.0| i85 0 [32] FILES 152 153 155 138. MEDIAN STACK.
17 11760 164 175 [ 171 |505.0| 538880 |gg | [fIb FILES 164187 188 189 175, MEDIAW STACH
118 {1745 176 187 11811 [502.0 |3 10:81 g | gp | KILL FILES 178 150 182 154 1ec. nEDLAN STACK
18941730 188 199 i19]1 '500.0! 38N 3§/23 0 | g9l KILLFILES 188 122 16 157, MEDIAN STACK.
2011715 200 211 | 2001 |496.01 3 ;g,gg 0 | 32| ALt FILES 201 202 208 208 708 211, KEOLAN
2111700 212 219 12111 1493.0] 3 9‘1‘/53 0 | 3p | KILL FILES 213 715, nEQIan STACK.
2211685 200 - 231 12211 |4390.01 5% %2/35 0 | 32| KLU FILES 220 721 225 225 228 226 HEDIAN S
23 11870 232 239 [ 2311 |487.0] 3 32,33 0 | 3p | KILL FILES 237 228. wiDIAN STACK.
241855 [240 245 [24]1 [4ma.0fSMiE0 (32] T
25 (1640 | 246 253 | 25[ 1 |481.0( 344880 |3p 1 MurTies e wer e i srnn
2611625 | 254 260 261 |476.0| SMilBo gz "R -
27|1610 261 272 271 475.0 | S0 A2:00 g | gp ! GEEEE IS B Ee 75¢ 188 270 292. MEGIAM S
28 11595 373 283 (2811 |473.0| 54240 |32 KILL FILES 273 274 273. MEDIAN STACK.
29 1580 084 9292 29| 1 |ag8.0| SN 322 g | 32| ML FUES 284 267 228, MEDIAN STACK.
130 | 1565 293 302 13011 465.0 | San ;3,53 0 | 3o | KILL FILES 283 28 29% 301. MEQIAN STACK.
‘31 1550 303 309 13111 |463.0/3% %3,33 0 | 32| MILL FILES 303 305. WEDIANW STACK ‘ '”'
32 11535 310 319 13211 | 459.0] Wiz | gp | KILL FILES 310 Gi 313 515 310, ne0ian STACK,
133 11520 320 328 |33]1 |456.0] 3 éﬁ/ég 0 | 32| v Fiees 321 523 w25 wEoian siack. N




CLIENT PQRRMOUNT RESOURCtS LTD

HELL NF\ME PQRnMOUNT ET RL Llﬂr{D F-38 - .

SOURCE TYFE ‘VIBROSEIS ENGINEtRROB DUTHIE 7/ LLOYD HICKS . SERVICE V3P .
oo | 533;10 S s o, ’23%5""135‘5:52‘&‘@&5-3&%3 Seac §:§ (ccnnngsfﬁﬂ“i?is.-mass Stae/oErTETE!
§4 1—50_5— 329 336 34 ~1 453 O 33;‘: %3/3; O 32 I'(ILL> FILES 329 336. MEDIAN STACK.
351490 337 342 | 3511 |450.0 | S 3h830 |32 "M STRCC
361475 343 348 13611 [447.0 55880 |32 MUAYSTEEC
37 1460 349 357 37 1 442 .0 ig“ %i/ég 0 32 KILL FILES 352 233 285. RKEQOTAN STACK.
38 1455 | 358 366 38 1 442 O 3gﬁ %i/gg 0 32 KILL FIlLES 358 353 F50. MEDIAN STACH.
49 11445 367 374 13911 1 440.0) iR Do ML FILES 2e 271, HEDIAN STACK. -
40 11430 375 383 |40 |1 436 .0 323 53/3; 0 | 3p | KILL FILES 375378 580. HEDIAN STACK.
411415 384 399|411 | 432.0| 5 2i/s80 |32 o§145F ILES 384 385 S85 387 306 309 301 332 3 -
42 11400 400 407 | 421 , 430.0 33;«1 %3/35 0 | 32| MILL FILES £00 £07. HEDIGR STACK. E
43 1398 408 415 |43 1 430.0 | S8 13880 | 32 KILL FILES 410 212. MEQIAN STACK. T
44 11385 416 422 14411 | 426.0 ET 1405 | 39 KILL FILES 415 4%]. MEGIAN STACK. _
45 11370 423 430 | 4511 | 424.0 sun ;j,éé 0 | 32| MILL FILES 425 26, REDIAN SIACK. ' -
46 1365 431 43_8—_—r 46 1 423 U 33: %i/ég‘ O 32 KILL FILES 431 433 £38. MEDIAN ASTRCK. ’
.47 1355 | 439 444 | 471 |421.0|Smidi0 |32 MO ST B
714811344 1445 453 48| 1 | 418.0 | Ssd0 |32 T R RO e MR AT |
j49 1340 454 461 49 1 418 -O ig: éjlgg O 32 KILL FILES 454 438. MEDIAN STACK. ‘,
EQ 1325 1_ 482 457_ 5011 ; 415.0 ﬁg: ;ﬁ/gc 0 32 KILL FILE 452. MEDIGN STACK.
5111310 | 468 473 |51]1 | 412.0 sun 1448 g | 39 KILL FILE 488. NIOIRK STACK. m
'52 1235 474 479 1521 £03.0 33{1 %4/38 0 32 KILL FILE 474. MEDFAN SIACK.
5311280 480 485 153 ] 406.0 3% ég/gg 0 | 3p | WILLFILE 482, nz0tay siack, ,
5411265 486 491 | S4|1 |403.0] 3% %z/gg 0 | 3p | KILLFILE €87, nEDIaR STACK. :
55 (1250 | 452 497 155|1 |399.0 535850 |32 Moy STACK-
56 1235 498 503 1561 |396.0/ 3ah éi}é% 0 | 32| MEDIAN STACK.
5711225 504 509 |§7|1 1394.0]3Mes0 (32, ™™ STACK. :
5811220 511 519 (581 |391.0 sun 53/521:97 0 | 3| KILLFILES 511518 512, neniaw STACH. o :
5011205 | 520 525 |59|1 |388.0 S50 |3o MU ST o
601190 | 526 531 16011 |383.0 | S b0 |3p) e sTece ) O
6111175 | 532 537 !61|1 |380.0| Sm iS50 j3g) Mo s
6211160 | 538 543 |62|1 |375.0 S sjds0 |32] "R
6311154 | 544 549 [83]1 |373.0 5 4a50 |32 "0 I
‘-4 1148 leen noo lpaly fago.n tSMISRIa 0 20 MEOTAYSTAR
185 1130 | 556 561 |65 1 367.0 ] S %3/38 g | 3o | MEDIAN STACK.
66 11124 562 567 | 66| 1 |365.01 3 58930 | 3o "EOIAN STACK.




- SOURCE TYPE

VIBRbSEIS

';egt‘,u;‘ e .5'?"*}2;?' '.°°L?~::ﬁ:zs:i" go;:::;;;' e "::s-
; . DEPTH . ST Csecr - oo even | . )
§_67 1115 568 %_7_3__-E1_7_i_m_1__§_365__9_1__355.5?_35 0 ;32 ."EDIRN ST,Q,C.K_'_, e
58 '11-10_ 57~4~_57§_ 681 1363:0 33;%5/53 0_:32 rﬁ.DmN R e e
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77 ls80 628 633 | 77] 1 |321.0 | SmiEE 0 |gaf oS .
781369 1634 639 [ 7811 |318.0) Wil S0 lagf memmvse
790985 [640 645 [79]1 [318.0| Wi |ap] mem s :
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WELL: PARAMOUNT ET AL LIARD F-36
Figure 2: Onshore Acquisition Parameters
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I
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\ 4 \ 4
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DELDGD Difference in DGD between Receivers
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ENCLOSURE 1.1: VELOCITY SURVEY & ACOUSTIC LOG CALIBRATION
PARAMOUNT RESOURCES Ltd.
Well: Paramount Et Al Liard F-36
KB Elevation = 470.3 m, GL Elevation = 464.8 m, Datum Elevation = 500 m
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Baker Atlas

'ENCLOSUREI.Z: ACOUSTIC LOG

i

ACOUSTIC LOG CALIBRATIO

RESOURCES LTD.

" FILE NO: COMPANY PARAMOUNT
: WELL PARAMOUNT ET AL { JARD F-36
API NO: FIELD UNDEF INED
PROVINCE NORTHWEST TERRITGRIES
LOCATION: OTHER SERVICES
WID: 1841 HD1L—CR
Fie , . CN-ZDL-GR=XY
», 738 B0 DEG 05 123DEG 22 C3TL R, HbIP—GR
! CVL,YSP,LOGSTAR
; ‘ SEC TWP 'RGE
: B : ELEVATIONS
! PERMANENT DATUM 500M  ELEVATION KB 4700 i
! LCG MEA~TRED FROM KB ABOVE P.D. OF
4 DRILL. M2iS. FROM KELLY BUSHING oL 484.8
' DATE - 20-JAN-1999
“I_RUN
' SERVICE _ORDER 968846
« DEPTH DRILLER 2113.08 M
. DEPTH LOGGER . 2113.08 M
| BOTTOM LOGGED INTERVAL [2!13.08 M
{_TOP LOGGED INTERVAL 25.96 M
| CASING - DRILLER 177.8 MM
‘I CASING LOGGER 1494.0 M ]
\ BIT SIZE . 156 MM _ . _ ]
 TYPE OF FLUID IN HOLE | INVERT ‘ T
" DENSITY / VISCOSITY 1110 6/C3 153 S o
‘|LPH /_FLUID LOSS ; N S
| SOURCE OF SAMPLE N . - -
‘| RM AT MEAS. TEMP. . ¢ o Ea ] 3 A _
‘_RMF AT MEAS. T@vp . B
RMC AT MEAS. T : o @
‘| SOURCE_OF RMF ., 5., ' e
‘| RM AT BHT @ i @
| TIME SINCE CIRCULATION @ :5 HRS i
MAX. RECORDED TEMP. 76 DEGC
EQUIP. NO. / LOCATION 6544 1G.P. |
_RECORDED BY R.KHAF [ 70U
LWITNESSED BY 3 CLATTENBURG
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WESTERMN
ATLAS

Fantasgue
Fantasque Fract.
Mattson

- Fleit

PARAMOUNT RESOURCES LTD.

— Seatler
Garbutt

— Chinkeh sand

— Triassic
Belloy

————— Golata

Well: PARAMOUNT ET AL LIARD F-36
ZERO OFFSET VSP — NORMAL & REVERSE POLARITY

NORTHWEST TERRITORIES

: 1841 F36 60DEG 05' 123DEG 22°
FIELD: UNDEF INED

DATE SURVEY COMPLETED: 24 JANUARY 1999

KB ELEVATION: 470.3 M AMSL

SEISMIC REFERENCE DATUM: 500. M AMSL

GROUND ELEVATION: 464.8 M AMSL

REPLACEMENT VELOCITY: 3250 M/s

DATE PROCESSED: FEBRUARY 1999

s i
T 0
ST
S TR SR
3 L e LT et e b g i
S A
v = E

GAMMA RAY (AP! Units)

I ..I..._.L.EFCJ L_ Ll 1 jflﬁ_l._.l__.l_ i

V1BROSELS
3 10 - 130 HZ
SOURCE OFFSET: 64 M

SOURCE AZ IMUTH: 175 DEG
SOURCE MONITOR: TRUE REFERENCE

1 I-Fﬂl

......

COMPOSITE DEN. (G/em3)

? T I |

DOWNHOLE RECEIVER: AWS 1300 GM 1
3-COMPONENT GEOFHUNE

RECORDING SYSTEM: WTS, SUN

SAMPLE [NTERVAL: 1 M5

RECORD LENGTH: 4000 MS

TAPE FOBEMAT: SEG—Y EXABYTE

i

[
B

LOG DEPTH SAMPLE INTERVAL: 0.15 M
LOG DEPTH BANGE: 55.61 — Z142.B8 M TVD B DATUM

CALIBRATED AC. (usec/m)

] IJ?HI Er = |

ACOUSTIC LOG CALIBRATION

Log edit

Refinement of checkshol first break times

Drift curve computation (checkshot time — log time)
Calibration using linear fit to drift curve

VSP ENHANCED DECONVOLVED UPGOING WAVE

ESw
Reformat n{.ai
Edit, stack and pick first arrival limes
Correc tion for geometric spreading: t**1.7 '-g:-x

— 200
— 400
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200
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600—
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1400

1600

1800

2000—
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@
e

Trace balance — 2000 RMS (Direct Arrival Window) i
Estimation of downgoing p-waves:
First breaks aligned al 200 ms
15-point median filter [
Sublraction of downgoing p-waves ‘ i
Zero phase bandpass filter: 10(18)-130(368) Hz{dB/oct) I |
Shift to corrected two—way time to align upgoing waves
VSP deconvolution of upgoing waves: |
700 ms operator derived from downgoing p—waves ’ |
Zeéro phase bandpass filter: 10({18)-130(38) Hz{dB/oct) |
Enhancement of deconvolved upgoing waves: |
S=point median filter , \
Zero phase bandpass filter: 10(18)-110(36) Hz(dB/oct) I r 1
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Zero phase bandpass filter; 10(18)-80(38) Hz(dB/oct) | ! 1
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PARAMOUNT RESOURCES LTD.

Well: PARAMOUNT ET AL LIARD F-36
ZERO OFFSET VSP — NORMAL & REVERSE POLARITY

L L

AREA: NORTHWEST TERRITORIES
LOCATION: 1841 F36 60DEG 05' 123DEG 22°'
FIELD: UNDEF INED

DATE SURVEY COMPLETED: 24 JANUARY 1989

KB ELEVATION: 470.3 M AMSL

SEISMIC REFERENCE DATUM: 500. M AMSL

GROUND ELEVATION: 464 .8 M AMSL

REPLACEMENT VELOCITY: 3250 M/s

DATE PROCESSED: FEBRUARY 1999

DEEP RESIST. (ohm-m)

ENERGY SOURCE: VIBROSEIS

SWEEP : 10 — 130 HZ

SOURCE OFFSET: G4 M

SOURCE AZIMUTH: 175 DEG

SOURCE MONITOR: TRUE REFERENCE

DOWNHOLE RECEIVER: AWS 1300 GM
3-COMPONENT GEUPHONE

GAMMA RAY (API Units)

RECORDING SYSTEM: WTS/QUN
SAMPLE INTERVAL: 1 MS

RECORD LENGTH: 4000 MS
TAPE FORMAT: SEG-Y EXABYTE

(WKW XS RN AL T L

LOG DEPTH SAMPLE INTERVAL: 0.15 M
LOG DEPTH RANGE: 55.61 — 2142.88 M TVD B DATUM

COMPOSITE DEN. (G/cm3)

ACOUSTIC LOG CALIBRATION

Log edit

Refinement of checkshot first break times

Drift curve computation (checkshot time — log time)
Calibration using linear fit to drift curve

VSP ENHANCED DECONVOLVED UPGOING WAVE

Reformat
Edit, stack and pick first arrival times
Correction for geometric spreading: t**1.7
Trace balance — 2000 RMS (Direct Arrival Window)
Estimation of downgoing p—waves:
First breaks aligned at 200 ms
15-point median filter
Subtraction of downgoing p—waves
Zero phase bandpass filter: 10(18)-130(36) Hz(dB/oct)
Shift to corrected two—way time to align upgoing waves
VSP deconvolution of upgoing waves:
700 ms operator derived from downgoing p—waves
Zero phase bandpass filter: 10(18)-130(36) Hz(dB/oct) E
Enhancement of deconvolved upgoing waves: |
S5—point median filter i
Zero phase bandpass filter: 10(18)-110(368) Hz(dB/oect) g
Corridor stack of enhanced deconvolved upgoing waves &
Zero phase bandpass filter: 10(18)-80(36) Hz(dB/oct) =
Zero phase bandpass filter: 10(18)-50(36) Hz(dB/oct)

CALIBRATED AC. (usec/m)

DEPTH FROM DATUM (M)

time
(ms)
— 200
— 400
— 800
-— 800
— 1000

m)

200—

800—
1000—
1200—
1400—
1600—
1800—
2000—

LOG DATA

Logs Displayed In Time and Depth
Calibrated Acoustic (usec/m)
Composite Density (gm/cm3)
Gamma Ray (API Units)

Deep Resistivity (chm—m)

Logs Displayed In Time

Density (gm/cem3)
Velocity (m/s)
Acoustic Impedance (m/s.G/cm3)

Caliper (mm) COMBINED DISPLAY CHECK SHOT / ENHANCED DECQONVO VED UPWAVES
SYNTHETIC SYNTHETIC

Normalised Amplitude / 10(18)—110(36) Hz(dB/oc SYNTHETIC
SYNTHETIC SEISMOGRAM SYNTHETIC SYNTHETIC SYNTHE CORR. STACK 6
| 3 ' | BPASS 0 PHASE BPASS 0 PHASE BPASS 0 PHASE BPASS 0 PHASE o ; KR. STACK CORR. STACK CORE. STAC v ¥ ¢
Generation of reflectivity series at 1 ms sample interval: LOW CUT 10 HZ LOW CUT 10 HZ LOW CUT 10 HZ LOW CUT 10 HZ fg#sgu’% PH}%? Eyz ngSS 5 PHASEH 10(18)-50(36) Hz(dB/oct) 10 Hz(dB : < ] e STACR ORE. STACK
SRt o e Ml e ity R %gEECUT 15301}? ocr %%JECUT 153093 0CT SlingCUT jgop.e ocr SJjngCUT IgDDB ocT  SLOPE . 18 DB/OCT  SOPE 5 e it oc (18)-50(36) Hz(dB/oct) 10(18)-80(36) HZ(dB/oct) 10(18)-80(36) Hz(dB/oct) 10(18)-110(36) Hz(dB/oct) 10(18)-110(36) Hz(dB /oct)
Convolution: : 3 ) | 3 RECORDED ACOUS. (usec/m)  DENSITY (G/cm3) GAMMA RA ' - PRIMARIES O SLOPE ~ 38 DB/OCT 7 5 ey H HicH H HIGH CUT 110 HZ, HIGH CUT 110 HZ
2-way Y (API units) DEEP RESIST. (ohm-m) CALIPER (mm) CALIBRATED Y Y/ SLOPE 36 DB/OCT  SLOPE 36 DB/OCT  SLOPE 3
2—-wa AC. (usec/m) COMPOSITE DEN. (G/em3 VELOCITY c PHAS. 7 6 DB/OCT  SLOPE 36 DB/OCT  SLOPE 368 DB/OCT
Y ) (m/sec) ACOUSTIC IMPm/sec*G/cm3 NO TE. LOSS ASE 0 DEG PHASE 0 DEG PHASE 0 DEG PHASE 0 DEG PHASE 0 DEG PHASE 0 DEG 3 Normal Polarity Reverse Polarity

Zero phase bandpass filter: 10(18)-50(36) Hz(dB/oct) (ms) (m) 2-way

1428

Normal Polarity Reverse Polarity Normal Polarity Reverse Polarity

—T1145 %
1415

1160
1175
1190
1205
1220
1235
1265
- 1280
1295
1325
1340
1355
1370
1385
1400

time~ Depth 400 200 0 1.50 3.00 0 125 250 1000 2000 = 3000 0 125 250 time Depth 400 200 0 PRI AL POLIETY SRty NG rRARTY On ML £EVE LARI LAR] LAR
| 1.50 3.00 0 4000 8000 0O 10000 20000-0,40 0 0.40 time DePth  PRusNO TRIOSS A D T e e NORMAL POLARITY. REVERSE POLARITY ~ 2-wa

(ms) (m fe B by Sy A L1 | | 1.00 m
L1 LT N Y o L Y e T  1.00, 16,00, {00, 1000 ] T S o T T IS 1S el (ms) (m) T o TN SN B 0 T T T o e T SN T T N L T NN O S K TR i o 6% et 0 [l TR P L SRR (ms) (m) PRIM., NO TR.LOSS PRIM., NO TR.LOSS PRIM., NO TR.LOSS PRIM., NO TR.LOSS PRIM., NO TR.LOSS tzmeypeptb
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(’ms) (i e LiaRa VA g T L0 D QY vy ™y : th
oy T LD DN DY vy vy g ™~ ~HG — time DEP

10(18)-80(36) Hz(dB/oct)
10(189-110(36) Hz(dB/oct) Ojl |
‘ | e T = Eroy T o Ly I St L phiast e o L S S af ik R E R TR | . ‘ | 4 1 | H & ! bttt Aebodede bt de by bR b g O
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RELATIVE AMPLITUDE PRESERVED

TIMESCALE : 7.5 IN/SEC
DEPTHSCALE : 100 M/IN
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~50(36) Hz(dB/oct)

CK — NORMAL POLARITY

DISPAL — 10(18)

CORRIDOR STA
0 DEG PHASE ROTATION

OLARITY

REEVERSE P
FREQUENCY PANEL — 10(18)-110(36) To 10(18)-40(36) Kz(dB/oct)

STACK -

CORRIDOR

0(36) Hz(dB/oct)

R STACK — NORMAL POLARITY

CORRIDO
FREQUENCY PANEL — 10(18)—110(36) To 10(18)—4
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