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III the processing and interpretatioll of the data, Dowllhole Seismic Sen'ices (DSS) employees have relied 
Oil experiellce alld have exercised their best judgmellt. HOIvever sillce all illte'1u·etatiolls are opiniolls based on 
illferellces frol1l acoustical or other measurements, we call1lot and we do Ilot guaralltee the accuracy or the 
correctlless of any illterpretations. As such, we shall Ilot be liable for any loss, damages or expenses resultillg fro/ll 
reliallce on such interpretatioll. 
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1.1 INTRODUCTION 

Baker Atlas Downhole Seismic Services conducted a Zero Offset VSP Survey for Paramount Resources 
Ltd in their Paramount Et AI 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 (KE) 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 KE. 

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 anived 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. Figui'e 1 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 perfonnance 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 th~ shallowest station 
depth of 128 m. The accuracy of the depth sensor was checked by comparing the first anival 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 an'ival times were used for the final calculations. 

At each downhole station, the wireline cable was stopped, the geophone finnly clamped to the borehole wall 
with a mechanical locking ann 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 I 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 
1races. 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.intervaI25.91 - 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 ch~ckshot 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 ti!l).es 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. . 
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1.3~4 VSI> Processing 

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

Total Wuvcfield (Figure 4) 

The vertical geophone component trace data were edited, stacked, the first arrival times picked and the traces 
sorted 0,1 depth. A compensation for amplitude decay due to. spherical divergence was then applied using an 
exponential gain function ofT**1.7, where T is the recorded time. 

Downgoing Waves (Figure 5) 

The direct arrivals on the total wave field 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 filter was then applied. 

Deconvolved Downwaves (Figure 6) 

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

Upgoing Wavcfield (Figure 7) 

. A 15-point rriedian rejed-mode filter was applied to the total wave field to remove the compressional 
downgoing 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 cOlTected 
vertical times. Figure 7 displays the upwaves before deconvolution. . 

Deconvolved Up going Wavefield (Figure 8) 

The operators aerived from the downwave deconvolution were applied to the corresponding levels of the 
upgoing wave field, 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 1 O( 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 10Hz increments and displayed 
as Enclosure 3.2. 

To facilitate the interpretation, Enclosures 4.1 & 4.2 show a correlation display (time and depth) between 
the enhanced deconvolved upwaves, logs, synthetic seismogram and corridor stack. 
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1.3.5 Formation Tops 

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

SCATTER 
GARBUTT 
CHINKEH SAND 
TIUASSIC 
BELLOY 
FANTASQUE 
FANTASQUEFRACT.CHERT 
MATTSON 
GO LATA 
FLETT 

790 
927 

1110.5 
1124 
1225 
1280 
1344 
1398 
1945 
2085 
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1.4 ACQUISITION PARAMETERS 

Client 
Well 
Rig 
Location 
Survey Type 
Date Survey Completed 
VSP Contl'actol' 
\Virelinc Logging Contractor 

Personnel: 
Seismic Engineer 
Client Representative 

\Vell: 
Casing 
TD (at time ofYSP) 
TO 

Elevations: 
Kelly Bushing (KB) 
Ground Level 
Seismic Datum 

Replacement Velocity 

SURVEY 

Recording System: 
Type 
Sample Rate 
Record Length. 

Sonrce: 
"Type 
Offset 
Azimuth 
Elevation 
Sweep length 
Sweep Frequency 

Downhole Gcophone: " 
Model 
Number of levels occupied 
Shallowest level recorded 
Deepest level recorded 

: PARAMOUNT RESOURCES LTD. 
: PARAMOUNTET AL LIARD F-36 
: PRECISION 373 
: 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 
: 464.8 m above MSL 
: 500.0 rri above MSL 

: 3250 rn/sec 

: WTS/SUN 
: 1ms 
: 4000ms 

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

: A WS 1300 GM 3-Component 
:92 
: 128 m md below KB 
: 1965 m md below KB 
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2. VELOCITY SURVEY COMPUTATIONS 

• 

• Baker Atlas 
GEOScience 



PARAMOUNT RESOURCES Ltd. 

~I 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 

Well: Paramount Et Al Liard F-36 

Paramount Res. Ltd. 
Paramount et Al Liard F-36 
Northwest territories 
Baker Atlas 
01/25/1999 
M 

470.30 M ABOVE SEA LEVEL 
500.00 M ABOVE SEA LEVEL 
470.30 M ABOVE SEA LEVEL 
464.80 M ABOVE SEA LEVEL 

3250.00 M /SEC 
Vibroseis Pelton II 

1.00 MSEC 
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~, SOURCE I 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 ----------

MEASURED 
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 
1025.0 
1040.0 
1055.0 
1070.0 
1085.0 
1100.0 
lll0.0 
lll5.0 
1124.0 
1130.0 
1145.0 
ll54.0 
ll60.0 
1175.0 
ll90.0 
1205.0 
1220.0 
1225.0 

VERT. 
DEPTH 

(M ) 

128.0 
200.0 
300.0 
391.0 
518.0 
553. O· 
600.0 
700.0 
790.0 
899.0 
950.0 
965.0 
969.0 
980.0 
995.0 

1010.0 
1025.0 
1040.0 
1055.0 
1070.0 
1085.0 
1l00.0 
ll10.0 
lll5.0 
1124.0 
1130.0 
ll45.0 
1154.0 
1160.0 
1175.0 
1190.0 
1205.0 
1220.0 
1225.0 

X 
COORD. 

(M ) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

. 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

y 

COORD. 

(M ) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ELEV 

(ES) 
(M ) 

464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 

SOURCE 

DEPTH 

(DS) 
(M ) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 . 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

X 
COORD. 

(M ) 

5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 

y 

COORD. 

(M ) 

-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 

OFFSET 

(S-R) 

(M ) 

64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
.64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
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---------- RECEIVER ----------

MEASURED 
DEPTH 

(DGM) 
(M ) 

1235.0 
1250.0 
1265.0 
1280.0 
1295.0 
1310.0 
1325.0 
1340.0 
1344.0 
1355.0 
1365.0 
1370.0 
1385.0 
1398.0 
1400.0 
1415.0 
1430.0 
1445.0 
1455.0 
1460.0 
1475.0 
1490.0 
1505.0 
1520.0 
1535.0 
1550.0 
1565.0 
1580.0 
1595.0 
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 

VERT. 
DEPTH 

(M ) 

1235.0 
1250.0 
1265.0 
1280.0 
1295.0 
1310.0 
1325.0 
1340.0 
1344.0 
1355.0 
1365.0 
1370.0 
1385.0 
1398.0 
1400.0 
1415.0 
1430.0 
1445.0 
1455.0 
1460.0 
1475.0 
149.0.0 
1505.0 
1520.0 
1535.0 
1550.0 
1565.0 
1580.0 
1595.0 
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 

X 

COORD. 

(M ) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

y 

COORD. 

(M ) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Well: Paramount Et Al Liard F-36 

--------- SOURCE -------------- OFFSET 

ELEV 

(ES) 
(M ) 

464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464; 8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 
464.8 

DEPTH X 
COORD. 

(DS) 
(M) (M) 

0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 

y 

COORD. 

(M ) 

-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 

(S-R) 

(M ) 

64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
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• 

PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

---------- RECEIVER ---------- --------- SOURCE -------------- OFFSET 

MEASURED VERT. X 
DEPTH DEPTH COORD. 

(DGM) 
(M ) (M ) (M ) 

1820.0 1820.0 0.0 
1835.0 1835.0 0.0 
1850.0 1850.0 0.0 
1865.0 1865.0 0.0 
1880.0 1880.0 0.0 
1895.0 1895.0 0.0 
1910.0 1910.0 0.0 
1925.0 1925.0 0.0 
1940.0 1940.0 0.0 
1955.0 1955.0 0.0 
1965.0 1965.0 0.0 

Y ELEV 
COORD. 

(ES) 
(M) (M) 

0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 
0.0 464.8 

DEPTH X 
COORD. 

(DS) 
(M) (M) 

0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 
0.0 5.6 

Y 
COORD. 

(M ) 

-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 
-63.8 

(S-R) 

(M ) 

64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• TIME I 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 VERTICAL 
GEOPHONE TIME DIST. TIME 
DEPTH PICK PLAN-VIEW COS DATUM 

(DGM) (SRC_REC) (TGD) 

(M ) (MS) (M ) (MS) (MS) (MS) 

128.0 72.1 64.0 0.886 -8.2 10.8 74.7 
200.0 91. 5 64.0 0.950 -4.6 10.8 97.7 
300.0 123.5 64.0 0.977 -2.8 10.8 131.5 
391.0 155.5 64.0 0.986 -2.1 10.8 164.3 
518.0 193.7 64.0 0.992 -1.5 10.8 203.0 
553.0 204.9 64.0 0.993 -1.4 10.8 214.3 
600.0 218.3 64.0 0.994 -1.3 10.8 227.9 
700.0 245.4 64.0 0.996 -1. 0 10.8 255.2 
790.0 272.4 64.0 0.997 -0.9 10.8 282.4 • 899.0 300.0 64.0 0.997 -0.8 10.8 310.0 
950.0 313.9 64.0 0.998 -0.7 10.8 324.0 
965.0 317.1 64.0 0.998 -0.7 10.8 327.3 
969.0 318.1 64.0 0.998 -0.7 10.8 328.3 
980.0 321.1 64.0 0.998 -0.7 10.8 331.2 
995.0 326.0 64.0 0.998 -0.7 10.8 336.1 

1010.0 330.6 64:0 0.998 -0.7 10.8 340.7 
1025.0 335.3 64.0 0.998 -0.7 10.8 345.4 
1040.0 339.8 64.0 0.998 -0.6 10.8 349.9 
1055.0 344.0 64.0 0.998 -0.6 10.8 354.2 
1070.0 349.2 64.0 0.998 -0.6 10.8 359.4 
1085.0 354.2 64.0 0.998 -0.6 10.8 364.4 
1100.0 359.1 64.0 0.998 -0.6 10.8 369.3 
1110.0 362.2 64.0 0.998 -0.6 10.8 372.4 
1115.0 363.7 64.0 0.998 -0.6 10.8 373.9 
1124.0 365.9 64.0 0.998 -0.6 10.8 376.1 
1130.0 367.5 64.0 0.998 -0.6 10.8 377.7 
1145.0 371.3 64.0 0.998 -0.6 10.8 381.5 
1154.0 373.5 64.0 0.998 -0.6 10.8 383.7 
1160.0 375.3 64.0 0.998 -0.6 10.8 385.5 
1175.0 379.6 64.0 0.999 -0.6 10.8 389.9 
1190.0 383.8 64.0 0.999 -0.6 10.8 394.0 
1205.0 387.8 64.0 0.999 -0.6 10.8 398.1 

• 
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• 

• 

PARAMOUNT RESOURCES Ltd. 

MEASURED. 
GEOPHONE 
DEPTH 

(DGM) 

(M ) 

1220.0 
1225.0 
1235.0 
1250.0 
1265.0 
1280.0 
1295.0 
1310.0 
1325.0 
1340.0 
1344.0 
1355.0 
1365.0 
1370.0 
1385.0 
1398.0 
1400.0 
1415.0 
1430.0 
1445.0 
1455.0 
1460.0 
1475.0 
1490.0 
1505.0 
1520.0 
1535.0 
i550.0 
1565.0 
1.580.0 
1595.0 
1610 .. 0 
1625.0 
1640.0 
1655.0 
1670.0 
1685.0 
1700.0 
1715.0 
1730.0 
1745.0 
1760.0 
1775.0 

RAW 

TIME 
PICK 

(MS) 

391.9 
393.4 
395.3 
398.7 
402.4 
405.3 
408.6 
411. 6 
414.5 
417.5 
418.8 
420.6 
422.5 
423.5 
426.4 
429.0 
430.0 
432.1 
436.0 
439.0 . 
441.6 
442.7 
446.4 
449.4 
453.1 
456.3 
459.9 
462.8 
465.4 
468.8 
472.9 
474.4 
477.3 
480.9 
483.7 
487.1 
490.1 
493.0 
495.8 
498.7 
501.8 
504.7 
508.1 

SRC-REC 
DIST. 
PLAN-VIEW 
(SRC_REC) 

(M ) 

64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 
64.0 

COS (I) 

0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 

·0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 
0.999 

Well: Paramount Et Al Liard F-36 

TIME CORRECTION VERTICAL 
TIME 

COS 

(MS) 

-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 

DATUM 

(MS) 

10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 

(TGD) 

(MS) 

402.2 
403.6 
405.6 
409.0 
412.7 
415.6 
418.9 
422.0 
424.9 
427.9 
429.1 * 
430.9 
432.8 
433.8 
436.7 
439.4 
440.4 * 
442.5 
446.4 
449.4 
452.0 
453.1 
456.8 
459.8 
463.5 
466.7 
470.3 
473.2 
475.9 
479.3 
483.4 * 
484.8 
487.8 
491.4 
494.2 
497.6 
500.6 
503.5 
506.3 
509.2 
512.3 
515.2 
518.6 
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~ 
PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• MEASURED RAW SRC-REC COS (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 

RECEIVER REFERENCE ELEVATION 

DATUM ELEVATION 
DATUM CORRECT. VELOCITY 

Paramount et Al Liard F-36 

470.30 M ABOVE SEA LEVEL 

500.00 M ABOVE SEA LEVEL 
3250.00 M /SEC 

MEASURED 
GEOPHONE 
DEPTH 

DEPTH 
CORR. 
TO 
DATUM 
(DGD) 

TIME AVERAGE RMS INTERVAL INTERVAL INTERVAL 

(DGM) 

(M ) (M ) 

128.0 157.7 

200.0 229.7 

300.0 329.7 

391.0 420.7 

• 518.0 547.7 

553.0 582.7 

600.0 629.7 

700.0 729.7 

790.0 819.7 

899.0 928.7 

950.0 979.7 

965.0 994.7 

969.0 998.7 

980.0 1009.7 

995.0 1024.7 

1010.0 1039.7 

CORR. VELOCITY VELOCITY DEPTH 
TO 
DATUM 
(TGD) (DELDGD) 

(MS) (M /SEC) (M /SEC) (M ) 

157.7 
74.7 2110.4 2110.4 

72.0 
97.7 2350.2 2389.6 

100.0 
131.5 2507.2 2548.7 

91. 0 
164.3 2561.0 2595.9 

127.0 
203.0 2697.5 2738.8 

35.0 
214:3 2718.9 2759.2 

47.0 
227.9 2763.6 2806.6 

100.0 
255.2 2858.9 2909.1 

90.0 
282.4 2903.0 2950.9 

109.0 
310.0 2995.4 3051.9 

51. 0 

324.0 3024.0 3080.5 
15.0 

327.3 3039.3 3098.8 
4.0 

328.3 3042.2 3101.9 
11.0 

331. 2 3048.2 3107.9 
15.0 

336.1 3048.7 3107.5 
15.0 

340.7 3051.4 3109.4 

TIME VELOCITY 

(DELDGT) 

(MS) (M /SEC) 

74.7 2110.4 

23.0 3129.2 

33.8 2961.4 

32.8 2777.1 

38.8 3275.9 

11. 3 3103.2 

13.5 3472.5 

27.4 3651.7 

27.1 3318.5 

27.7 3937.3 

13.9 3659.4 

3.3 4549.2 

1.0 3988.6 

3.0 3716.1 

4.9 3077.2 

4.6 3247.0 
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• 

PARAMOUNT RESOURCES Ltd. 

MEASURED 
GEOPHONE 
DEPTH 

(DGM) 

(M ) 

1025.0 

1040.0 

1055.0 

1070.0 

1085.0 

1100.0 

1110.0 

1115.0 

1124.0 

1130.0 

1145.0 

1154.0 

1160.0. 

1175.0 

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 

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 

1174.7 ·381.5 

1183.7 383.7 

1189.7 385.5 

1204.7 389.9 

1219.7 394.0 

1234.7 398.1 

1249.7 402.2 

1254.7 40.3.6 

1264.7 405.6 

1279.7 409.0 

1294.7 412.7 

AVERAGE RMS INTERVAL 
VELOCITY VELOCITY DEPTH 

(DELDGD) 

(M /SEC) (M /SEC) (M ) 

15.0 
3053.2 3110.5 

15.0 
3056.8 3113.4 

15.0 
3062.1 3118.3 

15.0 
3060.0 3115.6 

15.0 
3059.3 3114.1 

15.0 
3059.1 3113.2 

10.0 
3060.1 3113.8 

5.0 
3061.7 3115.1 

9.0 
3067.5 3121.5 

6.0 
3070.3 3124.3 

15.0 
3078.9 3133.4 

9.0 
3084.7 3139.7 

6.0 
3086.0 3140.8 

15.0 
3089.9 3144.2 

15.0 
3095.3 3149.4 

15.0 
3101.7 3155.7 

15.0 
3106.9 3160.7 

5.0 
3108.4 3162.2 

10.0 
3118.1 3174.6 

15.0 
3129.1 3187.1 

15.0 
3137.2 3195.6 

Well: Paramount Et Al Liard F-36 

INTERVAL INTERVAL 
TIME VELOCITY 

(DELDGT) 

(MS) (M /SEC) 

4.7 3185.8 

4.5 3330.0 

4.3 3498.4 

5.1 2918.0 

5.0 3007.6 

4.9 3046.6 

3.1 3176.8 

1.4 3451.2 

2.2 4059.5 

1.6 3714.7 

3.8 3932.0 

2.2 4083.6 

1.8 3369.8 

4.4 3428.8 

4.2 3607.6 

4.0 3721.8 

4.2 3607.9 

1.4 3546:3 

1.9 5130.4 

3.4 4437.9 

3.7 4028.2 
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PARAMOUNT RESOURCES Ltd. 

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 

1489.7 

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 
VELOCITY VELOCITY DEPTH 

(DELDGD) 

(M /SEC) (M /SEC) (M ) 

15.0 
3151.5 3213.9 

15.0 
3162.4 3226.3 

15.0 
3174.8 3241.3 

15.0 
3188.4 3258.2 

15.0 
3201.2 3273.9 

15.0 
3213.3 3288.4 

10.0 
3222.3 3299.5 

5.0 
3226.2 3304.3 

15.0 
3239.3 3320.4 

13.0 
3249.2 3331.9 

17.0 
3265.0 3352.1 

15.0 
3270.1 3356.7 

15.0 
3281.4 3370.0 

10.0 
3284.7 3373.0 

5.0 
3288.0 3376.7 

15.0 
3293.7 3382.1 

15.0 
3305.0 3395.4 

15.0 
3311.0 3401.2 

15.0 
3320.7 3412.1 

15.0 
3326.9 3418.1 

15.0 
3338.1 3431. 5 

Well: Paramount Et Al Liard F-36 

INTERVAL 
TIME 

(DELDGT) 

(MS) 

2.9 

3.3 

3.1 

2.9 

3.0 

3.1 

1.9 

1.0 

2.9 

2.7 

3.1 

3.9 

3.0 

2.6 

1.1 

3.8 

3.0 

3.7 

3.2 

3.6 

2.9 

INTERVAL 
VELOCITY 

(M /SEC) 

5203.4 

4524.1 

4860.4 

5159.2 

5027.3 

4915.4 

5236.8 

4929.3 

5206.1 

4858.3 

5523.8 

3846.2 

4945.0 

3869.5 

4676.1 

3976.5 

5030.1 

4059.0 

4746.6 

4116.0 

5163.5 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• MEASURED DEPTH TIME AVERAGE RMS INTERVAL INTERVAL INTERVAL 
GEOPHONE CORR. CORR. VELOCITY VELOCITY DEPTH TIME VELOCITY 
DEPTH TO TO 

DATUM DATUM 
(DGM) (DGD) (TGD) (DELDGD) (DELDGT) 

(M ) (M ) (MS) (M /SEC) (M /SEC) (M ) (MS) (M /SEC) 

15.0 2.6 5687.7 
1565.0 1594.7 475.9 3351.2 3448.1 --------------------------

15.0 3.4 4426.0 
1580.0 1609.7 479.3 3358.8 3455.9 --------------------------

30.0 5.6 5388.9 
1610.0 1639.7 484.8 3382.1 3484.2 --------------------------

15.0 3.0 5032.0 
1625.0 1654.7 487.8 3392.1 3495.8 --------------------------

15.0 3.6 4160.5 
1640.0 1669.7 491.4 3397.8 3501.1 --------------------------

15.0 2.8 5377.4 
1655.0 1684.7 494.2 3409.0 3514.5 --------------------------

15.0 3.4 4410.1 
1670.0 1699.7 497.6 3415.8 3521.4 --------------------------

15.0 3.0 4990.0 
1685.0 1714.7 500.6 3425.3 3532.1 --------------------------

15.0 2.9 5234.3 
1700.0 1729.7 503.5 3435.5 3544.1 --------------------------

15.0 2.8 5329.3 • 1715.0 1744.7 506.3 3446.1 3556.5 --------------------------

15.0 2.9 5165.7 
1730.0 1759.7 50.9.2 3455.9 3567.7 --------------------------

15.0 3.1 4846.8 
1745.0 1774.7 512.3 3464.3 3576.8 --------------------------

15.0 3.0 5076.8 
1760.0 1789.7 515.2 3473.5 3587.2 --------------------------

15.0 3.4 4461.1 
1775.0 1804.7 518.6 3479.9 3593.5 --------------------------

15.0 2.8 5306.2 
1790.0 1819.7 521.4 3489.8 3605.0 --------------------------

15.0 3.6 4117.8 
1805.0 1834.7 525.1 3494.2 3608.8 --------------------------

15.0 2.7 5504.5 
1820.0 1849.7 527.8 3504.6 3621.2 --------------------------

15.0 3.5 4298.8 
1835.0 1864.7 531. 3 3509.8 3626.0 --------------------------

15.0 3.0 5034.1 
i850.0 1879.7 534.3 3518.3 3635.4 --------------------------

15.0 3.5 4236.7 
1865.0 1894.7 537.8 3523.0 3639.7 --------------------------

15.0 3.0 5078.0 
1880.0 1909.7 540.8 3531.5 3649.1 --------------------------

• 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• MEASURED DEPTH TIME AVERAGE RMS INTERVAL INTERVAL INTERVAL 
GEOPHONE CORR. CORR. VELOCITY VELOCITY DEPTH TIME VELOCITY 
DEPTH TO TO 

DATUM DATUM 
(DGM) (DGD) (TGD) (DELDGD) (DELDGT) 

(M ) (M ) (MS) (M jSEC) (M jSEC) (M ) (MS) (M jSEC) 

15.0 3.0 5034.4 
1895.0 1924.7 543.7 3539.8 3658.1 --------------------------

15.0 3.0 4991.9 
1910.0 1939.7 546.7 3547.7 3666.7 --------------------------

15.0 3.3 4601.5 
1925.0 1954.7 550.0 3554.0 3673.0 --------------------------

30.0 6.5 4601.7 
1955.0 1984.7 556.5 3566.3 3685.2 --------------------------

10.0 2.5 4065.9 
1965.0 1994.7 559.0 3568.4 . -3687.0 --------------------------

• 

• 
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PARAMOUNT RESOURCES Ltd. 

~ DEPTH I TIME LISTING 

Paramount Res. Ltd. 
WELL 

DATUM ELEVATION 
DATUM CORRECT. VELOCITY 

Paramount et Al Liard F-36 

500.00 M ABOVE SEA LEVEL 
3250.00 M /SEC 

Well: Paramount Et Al Liard F-36 

DATA INTERPOLATED FROM CALIBRATED ACOUSTIC EVERY 5.00 M BELOW DATUM 

• 

• 

DATUM 
DEPTH 
(DGD) 

5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

100.0 
105.0 
110.0 
115.0 
120.0 
125.0 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 
160.0 
165.0 
170.0 
175.0 
180.0 
185.0 
190.0 

1 WAY 
(TGD) 

4.0 
8.0 

12.1 
16.1 
20.1 
24.1 
28.2 
32.2 
36.2 
40.2 
44.3 
46.0 
47.6 
48.8 
49.9 
51,5 
52.6 
53.6 
54.6 
55.6 
56.9 
58.7 
60.3 
62.0 
63.7 
65.3 
66.8 
68.4 
70.0 
71.7 
73.7 
75.6 
77.4 
79.1 
80.9 
82.6 
84.3 
85.9 

TIME 
2 WAY 

8.0 
16.1 
24.1 
32.2 
40.2 
48.3 
56.3 
64.4 
72.4 
80.5 
88.5 
92.0 
95.1 
97.7 
99.8 

103.0 
105.2 
107.1 
109.1 
111.3 
113.9 
117.4 
120.7 
124.1 
127.3 
130.5 
133.7 
136.8 
140.0 
143.5 
147.3 
151.2 
154.8 
158.3 
161.7 
165.2 
168.6 
171.8 

-------- VELOCITY 
AVERAGE 

1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1242.3 
1303.7 
1366.3 
1433.3 
1502.6 
1553.1 
1615.9 
1680.2 
1740.9 
1797.7 
1843.8 
1873.5 
1905.9 
1934.6 
1963.5 
1992.3 
2019.9 
2047.2 
2071.9 
2091.0 
2104.0 
2116.8 
2132.1 
2148.3 
2164.5 
2179.6 
2194.9 
2211.8 

INTERVAL RMS 

1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 1242.3 
1242.3 
2857.8 
3224.2 
3948.8 
4656.8 
3130.6 
4580-.8 
5199.0 
4976.0 
4724.4 
3785.9 
2829.3 
3077.5 
2959.7 
3062.2 
3145.9 
3154.2 
3226.4 
3128.4 
2854.3 
2586.0 
2608.4 
2776.5 
2863.9 
2911.0 
2886.4 
2938.1 
3090.4 

1242.3 
1339.8 
1440.6 
1557.5 
1685.3 
1748.1 
1851.5 
1962.6 
2058.3 
2140.3 
2192.5 
2214.3 
2241.9 
2264.5 
2288.4 
2313 .1 
2336.5 
2360.4 
2380.7 
2393.4 
2398.7 
2404.2 
2413.5 
2424.4 
2435.7 
2446.0 
2456.9 
2470.4 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ - - - - - - - -. VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

195.0 87.5 174.9 2229.7 3220.6 2485.7 
200.0 89.2 178.4 2242.7 2904.6 2494.4 
205.0 90.9 181.7 2256.1 2963.1 2503.9 
210.0 92.6 185.2 2268.2 2906.6 2512.0 
215.0 94.3 188.6 2279.5 2884.7 2519.3 
220.0 96.1 192.2 2289.7 2832.1 2525.4 
225.0 97.9 195.7 2299.3 2820.6 2531.1 
230.0 99.6 199.3 2308.3 2798.7 2536.1 
235.0 101. 4 202.8 2317.6 2848.8 2541.9 
240.0 103.0 206.1 2329.1 3035.9 2550.5 
245.0 104.8 209.5 2338.8 2924.9 2557.1 
250.0 106.5 212.9 2348.3 2930.6 2563.5 
255.0 108.1 216.2 2359.0 3051.7 2571.6 
260.0 109.8 219.6 2367.7 2917.6 2577.3 
265.0 111.5 223.0 2376.2 2919.7 2582.9 
270.0 113.2 226.5 2384.3 2916.5 2588.3 
275.0 114.8 229.5 2396.4 3292.5 2598.9 
280.0 116.2 232.3 2410.6 3587.2 2612.9 
285.0 117.6 235.2 2423.6 3466.5 2625.1 
290.0 118.9 237.7 2439.6 3912.3 2642.3 
295.0 120.6 241.1 2446.7 . 2945.0 2646.8 
300.0 122.3 244.7 2452.3 2835.3 2649.6 
305.0 124.2 248.3 2456.4 2727.2 2650.7 • 310.0 126.1 252.2 2458.8 2616.9 2650.2 
315.0 127.9 255.8 2462.7 2729.2 2651.4 
320.0 129.8 259.7 2464.6 2591.0 2650.5 
325.0 131.8 263.5 2466.4 2585.0 2649.5 
330.0 133.5 267.0 2471.7 2873.1 2652.6 
335.0 135.3 270.6 2476.4 2833.3 2655.0 
340.0 137.2 274.5 2477.5 2555.9 2653.6 
345.0 139.2 278.4 2478.8 2570.5 2652.5 
350.0 141.1 282.3 2480.0 2568.4 2651.3 
355.0 143.1 286.2 2480.8 2537.1 2649.8 
360.0 145.1 290.2 2481.0 2494.1 2647.7 
365.0 147.1 294.2 2481.4 2513.2 2645.9 
370.0 149.1 298.1 2482.2 2536.3 2644.5 
375.0 151.0 302.0 2483.4 2577.8 2643.7 
380.0 152.8 305.6 2486.5 2743.9 2644.9 
385.0 154.7 309.4 2488.3 2631.7 2644.7 
390.0 156.7 313.3 2489.3 2570.4 2643.8 
395.0 158.6 317.2 2490.3 2570.7 2642.9 
400.0 160.3 320.6 2495.2 2952.2 2646.4 
405.0 161.6 323.2 2506.6 3945.1 2659.1 
410.0 162.7 325.4 2519.8 4399.1 2675.1 
415.0 164.4 328.9 2523.9 2909.5 2677.7 
420.0 166.4 332.7 2524.6 2587.9 2676.7 

• 
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., 

• 

• 

PARAMOUNT RESOURCES Ltd. 

DATUM 
DEPTH 
(DGD) 

425.0 
430.0 
435.0 
440.0 
445.0 
450.0 
455.0 
4.60.0 
465.0 
470.0 
475.0 
480.0 
485.0 
490.0 
495.0 
500.0 
505.0 
510.0 
515.0 
520.0 
525.0 
530.0 
535.0 
540.0 
545.0 
550.0 
555.0 
560.0 
565.0 
570.0 
575.0 
580.0 
585.0 
590.0 
595.0 
600.0 
605.0 
610.0 
615.0 
620.0 
625.0 
63.0.0 
635.0 
640.0 
645.0 
650.0 

1 WAY 
(TGD) 

167.9 
169.6 
171.2 
172.7 
173.9 
175.4 
176.8 
178.4 
179.9 
181.0 
182.1 
183.5 
184.7 
185.8 
187.0 
188.3 
189.5 
190.7 
192.1 
193.8 
195.4 
197.1 
198.8 
200.4 
202.0 
203.6 
205.2 
206.6 
208.2 
209.9 
211. 4 
213.0 
214.6 
216.0 
217.4 
218.8 
220.2 
221.6 
222.9 
224.3 
225.7 
227.1 
228.5 
229.9 
231. 3 
232.6 

TIME 
2 WAY 

335.9 
339.1 
342.3 
345.4 
347.8 
350.8 
353.7 
356.8 
359.8 
362.1 
364.2 
367.1 
369.5 
371.7 
374.0 
376.6 
379.1 
381.4 
384.3 
387.6 
390.9 
394.2 
397.5 
400.8 
404.1 
407.2 
410.3 
413.1 
416.3 
419.7 
422.9 
426.1 
429.1 
432.0 
434.7 
437.5 
440.4 
443.1 
445.9 
448.6 
451.3 
454.1 
456.9 
459.8 
462.5 
465.2 

AVERAGE 

2530.6 
2536.0 
2541. 4 
2547.6 
2559.1 
2565.2 
2573.0 
2578.7 
2584.8 
2596.3 
2608.2 
2615.1 
2625.5 
2636.8 
2647.0 
2655.4. 
2664.3 
2674.4 
2680.4 
2683.2 
2686.2 
2688.8 
2691.7 
2694.7 
2697.4 
2701.6 
2705.3 
2711.0 
2714.2 
2716.0 
2719.5 
2722.5 
2726.5 
2731.8 
2737.5 
2742.7 
2747.7 
2753.2 
2758.7 
2764.4 
2769.7 
2774.7 
2779.5 
2783.9 
2789.1 
2794.3 

Well: Paramount Et Al Liard F-36 

VELOCITY --------
INTERVAL RMS 

3162.5 
3095.5 
3113.3 
3231. 3 
4253.0 
3254.3 
3541.8 
3235.8 
3299.8 
4426.7 
4571.6 
3502.7 
4239.7 
4517.0 
4278.5 
3861.3 
4020.6 
4329.6 
3470.1 
3011.0 
3040.7 
2995.3 
3037.8 
3054.6 
3028.5 
3246.4 
3182.7 
3542.4 
3125.2 
2936.8 
3198.2 
3111.0 
3296.1 
3526.0 
3631.8 
3548.9 
3511.9 
3639.5 
3644.6 
3693.7 
3644.2 
3586.1 
3552.8 
3491.2 
3662.3 
3681.5 

2681.6 
2685.9 
2690.2 
2695.5 
2709.1 
2714.3 
2721.9 
2726.8 
2732.1 
2746.0 
2760.5 
2767.1 
2778.9 
2792.5 
2804.2 
2812.9 
2822.5 
2834.0 
2839.3 
2840.8 
2842.6 
2843.9 
2845.5 
2847.3 
2848.8 
2852.1 
2854.7 
2860.0 
2862.1 
2862.7 
2865.4 
2867.3 
2870.6 
2875.3 
2880.8 
2885.6 
2890.0 
2895.3 
2900.5 
2905.9 
2911.0 
2915.6 
2920.0 
2923.9 
2928.8 
2933.7 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

655.0 234.0 468.0 2799.2 3620.5 2938.3 
660.0 235.4 470.7 2804.3 3671.1 2943.0 
665.0 236.7 473.4 2809.4 3696 .1 2947.9 
670.0 238.1 476.2 2814.2 3659.6 2952.4 
675.0 239.4 478.8 2819.3 3711.5 2957.3 
680.0 240.8 481.6 2824.0 3656.8 2961.7 
685.0 242.2 484.3 2828.8 3661.7 2966.1 
690.0 243.6 487.2 2832.3 3412.7 2969.0 
695.0 245.0 490.1 2836.4 3551.3 2972.7 
700.0 246.4 492.9 2840.5 3562.6 2976.4 
705.0 247.9 495.7 2844.3 3482.4 2979.5 
710.0 249.3 498.6 2848.2 3531.0 2983.0 
715.0 250.7 501. 4 2851.9 3509.5 2986.2 
720.0 252.1 504.2 2856.0 3590.7 2989.9 
725.0 253.5 507.0 2859.9 3561.8 2993.4 
730.0 254.9 509.8 2863.6 3532.4 2996.6 
735.0 256.3 512.7 2867.4 3544.2 2999.9 
740.0 257.8 515.6 2870.4 3388.0 3002.3 
745.0 259.3 518.5 2873.5 3434.9 3004.9 
750.0 260.7 521.4 2876.6 3425.6 3007.4 
755.0 262.2 .524.4 2879.6 3397.6 3009.7 
760.0 263.6 527.2 2883.1 3537.9 3012.8 
765.0 265.1 530.3 2885.3 3262.0 3014.3 • 770.0 266.7 533.4 2887.4 3251.5 3015.7 
775.0 268.2 536.4 2889.6 3276.4 3017 . .3 
780.0 269.7 539.5 2891.8 3277.2 3018.8 
785.0 _271.2 542.5 2894.2 3324.0 3020.6 
790.0 272.7 545.5 2896.7 3344.2 3022.4 
795.0 274.2 548.5 2899.0 3330.2 3024.2 
800.0 275.8 551.6 2900.7 3200.9 3025.2 
805.0 277.3 554.7 2902.6 3240.6 3026.5 
810.0 278.9 557.8 2904.1 3158.2 3027.2 
815.0 280.4 560.9 2906.1 3284.0 3028.7 
820.0 281.9 563.7 2909.3 3546.9 3031.5 
825.0 283.1 566.3 2913.9 3905.7 3036.0 
830.0 284.4 568.9 2918.0 3801.0 3040.0 
835.0 285.8 571.5 2922.1 3827.4 3044.1 
840.0 287.0 574.1 2926.3 3859.6 3048.2 
845.0 288.4 576.7 2930.3 3795.7 3052.1 
850.0 289.7 579.4 2934.3 3800.2 3055.9 
855.0 291.0 582 .. 0 2938.2 3800.4 3059.7 
860.0 292.3 584.6 2942.0 3789.8 3063.3 
865.0 293.6 587.2 2946.0 3838.8 3067.2 
870.0 294.9 589.8 2949.9 3827.1 3071.0 
875.0 296.2 592.4 2954.0 3890.9 3075.0 
880.0 297.5 594.9 2958.2 3953.8 3079.3 
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PARAMOUNT RESOURCES Ltd . Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

885.0 298.7 597.4 2962.7 4019.1 3083.8 
890.0 300.0 599.9 2967.0 4006.5 3088.2 
895.0 301.2 602.4 2971.6 4100.6 3093.0 
900.0 302.4 604.8 2976.0 4038.9 3097.4 
905.0 303.7 607.4 2980.1 3985.7 3101.6 
910.0 304.9 609.9 2984.2 3955.7 3105.7 
915.0 306.2 612.4 2988.0 3911.8 3109.5 
920.0 307.5 615.0 2991.8 3871.2 3113.0 
925.0 308.8 617.6 2995.5 3902.7 3116.7 
930.0 310.1 620.1 2999.3 3905.0 3120.4 
935.0 311.3 622.7 3003.3 3983.9 3124.4 
940.0 312.6 625.1 3007.4 4056.2 3128.6 
945.0 313.8 627.6 3011.5 4062.6 3132.8 

. 950.0 315.1 630.3 3014.6 3734.5 3135.6 
955.0 316.4 632.8 3018.3 3918.8 3139.1 
960.0 317.7 635.4 3021.7 3874.2 3142.5 
965.0 319.1 638.1 3024.4 3633.1 3144.8 
970.0 320.3 640.7 3028.1 3969.8 3148.4 
975.0 321.6 643.1 3032.0 4057.0 3152.4 
980.0 322.8 645.6 3036.1 4098.6 3156.5 
985.0 324.0 648.0 3040.1 4094.9 3160.6 
990.0 325.2 650.5 3044.0 4088.4 3164.6 
995.0 326.5 652.9 3047.8 4039.7 3168.3 • 1000.0 327.8 655.6 3050.7 3764.3 3171.0 

1005.0 329.2 658.5 3052.6 3491.2 3172.5 
1010.0 ,330.7 661.4 3054.0 3361.5 3173.3 
1015.0 332.3 664.7 3054.2 3100.7 3173.0 
1020.0 334.0 668.0 3054.0 3009.8 3172.2 
1025.0 335.7 671.3 3053.6 2984.2 3171.3 
1030.0 337.3 674.6 305'3.6 3051.5 3170.7 
1035.0 339.0 677.9 3053.4 3006.2 3169.9 
1040.0 340.6 681. 2 3053.3 3031.5 3169.3 
1045.0 342.2 684.5 3053.4 3084.0 3168.9 
1050.0 343.8 687.6 3054.0 3165.0 3168.8 
1055.0 345.3 690.7 3054.9 3265.2 3169.3 
1060.0 346.9 693.8 3055.8 3271;2 3169.7 
1065.0 348.4 696.8 3056.7 3249.3 3170.1 
1070.0 349.9 699.9 3057.7 3291.5 3170.6 
1075.0 351.4 702.8 3059.1 3399.0 3171.6 
1080.0 352.9 705.8 3060.5 3375.0 3172.5 
1085.0 354.5 709.0 3060.5 3065.9 3172.0 
1090.0 356.2 712.5 3059.8 2916.7 3170.8 
1095.0 358.0 715.9 3059.1 2909.4 3169.6 
1100.0 359.6 719.3 3058.7 2968.5 3168.7 
1105.0 361.3 722.6 3058.5 3030.5 3168.1 
1110.0 363.0 726.0 3058.0 2948.0 3167.1 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

1115.0 364.6 729.2 3058.2 3101.5 3166.8 
1120.0 366.3 732.6 3057.7 2957.5 3165.9 
1125.0 368.0 735.9 3057.3 2968.6 3165.0 
1130.0 369.6 739.2 3057.2 3030.0 3164.4 
1135.0 371.3 742.5 3057.2 3058.5 3164.0 
1140.0 372.8 745.6 3057.9 3212.7 3164.2 
1145.0 374.1 748.2 3060.6 3828.1 3166.7 
1150.0 375.4 750.7 3063.8 4044.1 3170.0 
1155.0 376.6 753.2 3066.8 3947.1 3173.0 
1160.0 377.9 755.9 3069.4 3817.9 3175.4 
1165.0 379.2 758.4 3072.2 3925.7 3178.2 
1170.0 380.4 760.7 3076.0 4305.6 3182.3 
1175.0 381.5 763.1 3079.6 4224.1 3186.0 
1180.0 382.7 765.4 3083.3 4310.9 3190.1 
1185.0 383.9 767.8 3086.7 4187.6 3193.6 
1190.0 385.3 770.5 3088.7 3651.8 3195.4 
1195.0 386.7 773.4 3090.2 3491.9 3196.5 
1200.0 . 388.1 776.2 3091.9 3537.2 3197.8 
1205.0 389.5 779.0 3093.7 3622.5 3199.4 
1210.0 390.8 781.6 3096.1 3795.9 3201.6 
1215.0 392.2 784.3 3098.3 3730.6 3203.6 
1220.0 393.6 787.1 3099.8 3529.1 3204.8 
1225.0 395.0 790.0. 3101. 3 3508.7 3206.0 • 1230.0 396.4 792.8 3102.7 3496.6 3207.1 
1235.0 397.9 795.7 3104.0 3458.6 3208.0 
1240.0 399.4 798.7 3105.0 3355.2 3208.6 
1245.0 400.8 801.7 3106.0 3372.9 3209.2 
1250.0 402.3 804.6 3107.0 3401.3 3209.9 
1255.0 403.8 807.6 3108.2 3414.9 3210.7 
1260.0 404.9 809.8 3112.0 4500.7 3214.9 
1265.0 406.0 812.0 3116.0 ,4597.2 3219.4 
1270.0 407.1 814.2 3119.7 4462.7 3223.5 
1275.0 408.2 816.4 3123.6 4584.6 3227.9 
1280.0 409.4 818.8 3126.6 4152.6 3231.0 
1285.0 410.6 821.1 3129.9 4295.8 3234.5 
1290.0 411.7 823.4 3133.4 4399.7 3238.3 
1295.0 412.7 825.4 3137.8 4927.4 3243.6 
1300.0 413.7 827.4 3142.5 5145.7 3249.3 
1305.0 414.8 829.5 3146.4 4600.8 3253.6 
1310.0 415.9 831. 9 3149.4 4222.8 3256.8 
1315.0 417.0 834.0 3153.5 4766.9 3261.5 
1320.0 418.1 836.2 3157.2 4579.9 3265.6 
1325.0 419.2 838.4 3160.8 4536.6 3269.6 
1330.0 420.3 840.6 3164.4 4502.2 3273.5 
1335.0 421.4 842.7 3168.4 4757.8 3278.0 
1340.0 422.4 844.9 3172.1 4639.3 3282.2 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

1345.0 423.4 846.8 3176.7 5216.8 3287.8 
1350.0 424.4 848.8 3180.9 4873.9 3292.6 
1355.0 425.4 850.9 3184.9 4846.6 3297.3 
1360.0 426.5 853.0 3188.8 4778.9 3301.7 
1365.0 427.5 855.1 3192.8 4826.8 3306.2 
1370.0 428.6 857.2 3196.6 4760.9 3310.6 
1375.0 429.6 859.3 3200.4 4733.5 3314.8 
1380.0 430.7 861.3 3204.3 4809.2 3319.3 
1385.0 431.7 863.4 3208.3 4896.7 3323.9 
13 90.0 432.7 865.4 3212.3 4930.2 3328.5 
1395.0 433.7 867.4 3216.3 4929.9 3333.2 
1400.0 434.8 869.5 3220.1 4773.3 3337.4 
1405.0 435.8 871.7 3223.7 4727.2 3341.5 
1410.0 436.8 873.6 3228.0 5120.5 3346.5 
1415.0 437.8 875.6 3232.2 5128.8 3351.5 
1420.0 438.8 877.6 3236.0 4842.8 3355.8 
1425.0 439.9 879.7 3239.6 4722.2 3359.8 
1430.0 440.8 881.7 3243.7 5114.7 3364.7 
1435.0 441.8 883.5 3248.4 5510.7 3370.5 
1440.0 442.7 885.4 3252.9 5381.5 3376.0 
1445.0 443.7 887.3 3256.9 5095.2 3380.7 
1450.0 444.8 889.6 3259.7 4335.7 3383.6 
1455.0 445.8 891.6 3263.8 5077.3 3388.2 • 1460.0 446.9 893.9 3266.7 4448.5 3391.3 
1465.0 448.2 896.3 3268.9 4074.8 3393.4 
1470.0 449.2 898.3 3272.7 4924.7 3397.6 
1475.0 450.2 900.4 3276.2 4799.6 3401.5 
1480.0 451.5 902.9 3278.3 4031.2 3403.4 
1485.0 452.5 905.0 3281.9 4846.9 3407.4 
1490.0 453.5 907.0 3285.4 4834.8 3411.3 
1495.0 454.8 909.6 3287.1 3894.8 3412.8 
1500.0 455.8 911.5 3291.3 5275.5 3417.7 
1505.0 456.9 913.9 3293.6 4200.9 3420.0 
1510.0 458.0 916.0 3297.0 4768.5 3423.7 
1515.0 459.0 918.0 3300.6 4930.2 3427.7 
1520.0 460.0 920.0 3304.4 5079.1 3432.1 
1525.0 461.1 922.2 3307.5 4598.0 3435.3 
1530.0 462.2 924.5 3309.9 4258.6 3437.7 
1535.0 463.4 926.9 3312.2 4226.6 3439.9 
1540.0 464.5 928.9 3315.7 4899.1 3443.8 
1545.0 465.7 931.3 3317.9 4177.2 3445.9 
1550.0 466.7 933.5 3321.0 4614.8 3449.1 
1555.0 467.8 935.5 3324.3 4868.1 3452.8 
1560.0 468.9 937.8 3327.0 4439.0 3455.5 
1565.0 469.9 939.9 3330.1 4706.3 3458.9 
1570.0 471.0 942.0 3333.3 4729.7 3462.2 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

1575.0 472.0 944.0 3336.9 5051.5 3466.3 
1580.0 473.0 946.0 3340.3 4894.5 3470.1 
1585.0 474.1 948.1 3343.4 4743.3 3473.4 
1590.0 475.0 950.0 3347.3 5373.9 3478.1 
1595.0 476.0 952.0 3351.0 5115.8 3482.3 
1600.0 477.1 954.1 3353.8 4580.4 3485.2 
1605.0 478.0 956.1 3357.5 5227.2 3489.6 
1610.0 479.0 958.1 3361.0 4998.6 3493.4 
1615.0 480.0 960.0 3364.7 5254.5 3497.8 
1620.0 480.9 961.9 3368.5 5251.5 3502.1 
1625.0 481.9 963.8 3372.1 5227.3 3506.4 
1630.0 482.8 965.6 3376.3 5589.7 3511.4 
1635.0 483.8 967.5 3379.7 5095.2 3515.3 
1640.0 484.7 969.5 3383.2 5089.6 3519.2 
1645.0 485.7 971.3 3387.1 5412.3 3523.8 
165 9. 0 486.7 973.4 3390.3 4919.1 3527.3 
1655.0 487.8 975.6 3392.8 4528.2 3529.8 
1660.0 488.9 977.8 3395.4 4496.2 3532.3 
1665.0 490.1 '980.1 3397.5 4304.7 3534.4 
1670.0 491.1 982.3 3400.3 4681.5 3537.3 
1675.0 492.1 984.2 3403.8 5202.4 3541.3 
1680.0 493.1 986.2 3406.9 4909.1 3544.7 
1685.0 494.2 988.4 3409.6 4630.1 3547.4 • 1690.0 495.2 990.4 3412.7 4934.5 3550.8 
1695.0 496.3 992.6 3415.3 4563.9 3553.3 
1700.0 497.3 994.6 3418.4 4947.6 3556.7 
1705.0 498.3 996.6 3421.8 5166.7 3560.6 
1710.0 499.3 998.7 3424.5 4685.6 3563.3 
1715.0 500.3 1000.7 3427.6 5008.6 3566.8 
1720.0 501.3 1002.6 3431. 0 5186.8 3570.6 
1725.0 502.4 1004.9, 3433.3 4434.7 3572.8 
1730.0 503.5 1006.9 3436.2 4879.1 3575.9' 
1735.0 504.4 1008.9 3439.4 5090.3 3579.5 
1740.0 505.5 1010.9 3442.4 4921.9 3582.7 
1745.0 506.4 1012.9 3445.6 5087.6 3586.2 
1750.0 507.4 1014.8 3448.9 5166.2 3589.9 
1755.0 508.4 1016.8 3452.0 5069.9 3593.4 
1760.0 509.4 '1018.7 3455.3 5214.0 3597.1 
1765.0 510.3 1020.6 3458.6 5192.5 3600.8 
1770.0 511.4 1022.7 3461.3 4780.4 3603.6 
1775.0 512.4 1024.7 3464.3 5002.6 3606.9 
1780.0 513.3 1026.6 3467.7 5280.7 3610.7 

'1785.0 514.4 1028.7 3470.3 4770.6 3613 .4 
1790.0 515.4 1030.8 3473.1 4858.8 3616.3 
1795.0 516.3 1032.7 3476.4 5229.2 3620.0 
1800.0 517.4 1034.9 3478.7 4579.9 3622.3 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

1805.0 518.5 1037.0 3481.1 4616.0 3624.6 
1810.0 519.5 1039.1 3483.9 4922.2 3627.6 
1815.0 520.5 1041.0 3486.9 5070.2 3630.9 
1820.0 521.7 1043.3 3488.9 4415.0 3632.8 
1825.0 522.7 1045.3 3491.7 4937.6 3635.8 
1830.0 523.6 1047.2 3495.0 5324.0 3639.5 
1835.0 524.7 1049.4 3497.1 4492.2 3641.5 
1840.0 525.7 1051.4 3500.2 5201.9 3645.0 
1845.0 526.7 1053.4 3502.8 4801.3 3647.6 
1850.0 527.8 1055.7 3504.9 4503.6 3649.6 
1855.0 529.0 1057.9 3506.9 4456.5 3651.5 
1860.0 530.1 1060.3 3508.6 4250.1 3653.0 
1865.0 531.1 1062.2 3511.7 5215.8 3656.4 
1870.0 532.1 1064.2 3514.2 4843.6 3659.1 
1875.0 533.1 1066.2 3517.2 5104.0 3662.2 
1880.0 534.1 1068.2 3519.9 4991.2 3665.2 
1885.0 535.2 1070.4 3521.9 4486.3 3667.1 
1890.0 536.2 1072.4 3524.7 5037.2 3670.1 
1895.0 537.2 1074.5 3527.3 4864.6 3672.7 
190,0.0 538.3 1076.6 3529.7 4762.2 3675.2 
1905.0 539.3 1078.6 3532.2 4836.7 3677.8 
1910.0 540.3 1080.7 3534.8 4896.3 3680.4 
1915.0 541.3 1082.7 3537.5 5027.0 3683.4 • 1920.0 542.4 1084.7 3540.0 4822.5 3685.9 
1925.0 543.4 1086.9 3542.3 4690.0 3688.1 
1930.0 544.5 1089.0 3544.7 4820.5 3690.6 
1935.0 545.5 1091~0 3547.2 4885.5 3693.2 
1940.0 546.5 1093.0 3549.9 5017.8 3696.1 
1945.0 547.5 1095.1 3552.2 4749.5 3698.4 
1950.0 .548.6 1097.3 3554.2 4567.9 3700.3 
1955.0 549.7 1099.4 3556.5 4717.0 3702.5 
1960.0 550.8 1101.6 3558.4 4521.2 3704.4 
1965.0 551.9 1103.9 3560.2 4466.5 3706.1 
1970~0 553.0 1106.1 3562.2 4514.0 3707.9 
1975.0 554.1 1108.1 3564.6 4914.5, 3710.4 
1980.0 555.1 1110.3 3566.7 4621.2 3712.4 
1985.0 556.4 1112.8 3567.6 3960.2 3713.0 
1990.0 557.6 1115.3 3568.6 4039.4 3713.8 
1995.0 558.9 1117.8 3569.4 3896.9 3714.2 
2000.0 560.1 1120.2 3570.9 4278.5 3715.5 
2005.0 561.3 1122.6 3572.0 4095.8 3716.3 
2010.0 553.2 1106.4 3633.3 -617.4 3742.7 
2015.0 554.4 1108.9 3634.3 4080.1 3743.5 
2020.0 555.6 1111.3 3635.5 4158.0 3744.4 
2025.0 556.7 1113 .4 3637.4 4625.9 3746.3 
2030.0 548.5 1097.0 3700.9 -609.9 3773.5 
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PARAMOUNT RESOURCES Ltd. Well: Paramount Et Al Liard F-36 

• DATUM ------ TIME ------ -------- VELOCITY --------

DEPTH 1 WAY 2 WAY AVERAGE INTERVAL RMS 
(DGD) (TGD) 

2035.0 549.7 1099.5 3701.7 4071.4 3774.2 
2040.0 551.1 1102.1 3702.0 3809.9 3774.3 
2045.0 552.5 1104.9 3701.6 3574.6 3773.8 
2050.0 554.0 1108.0 3700.5 3290.9 3772.5 
2055.0 555.8 1111.7 3697.2 2704.8 3769.5 
2060.0 557.5 ll14.9 3695.4 307l.5 3767.6 
2065.0 558.9 ll17.7 3694.9 3522.4 3767.0 
2070.0 560.3 ll20.6 3694.4 3496.8 3766.4 
2075.0 561.7 ll23.5 3693.9 3485.1 3765.7 
2080.0 563.1 1126.2 3693.9 3685.8 3765.5 
2085.0 564.4 1128.7 3694.4 3944.2 3765.9 
2090.0 565.6 1131. 2 3695.1 3985.0 3766.4 
2095.0 567.0 1134.1 3694.6 3492.9 3765.7 
2100.0 568.3 1136.7 3694.9 3850.5 3765.9 
2105.0 569.8 1139.6 3694.2 3399.0 3765.0 
2ll0.0 571.5 ll43 . 1 3691.8 2904.1 3762.7 
2ll5.0 572.9 ll45.7 3692.0 3804.9 3762.8 
2120.0 573.8 ll47 . 5 3694.8 5443.6 3766.1 
2125.0 575.0 ll50.1 3695.3 3926.4 3766.5 
2130.0 576.2 ll52 .4 3696.5 4246.3 3767.5 
2135.0 577.2 ll54.4 3698.8 5026.1 3770.1 
2140.0 578.2 ll56 . 4 3701.0 5013.8 3772.6 
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3. FIELD ENGINEER'S REPORT 

• 

• Baker Atlas 
GEOScience 
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BOREHOLE SEISMIC RNRLYSIS 

FOR 

PRRRMOUNT RESOURCES LTO. 

PREPRRED BY 

'. WESTERN RTLRS 

LOGGING SERVICES 

WELL PRRRMOUNT ET RL LIRRD F-36 

LOCRT ION: . 1841 F36 60DEG 5} 123DEG 22} 

ttENGINEER: ROB DUTHIE / LLOYD HICKS 

DRTE 24-JRN-99 



F] E L 0 : E N'G I NE E R ' S"L 0 G 
.'SU~'\l~·/;":I'N~:b;·R~~:i~ ~'~N:'" ',: ':, . 

CL lENT PARAMOUNT RESOURCES LTD:... ___ ..... . 

CLIENT REP BRIAN KALLWEIT 

WELL NAME PARAMOUNT ET AL LIARD F-36 

WELL LOCATI ON 1841 F36 6DDEG 5) 123DEG 22} 

FIELD NAME UNDEFINED 

~'-.-~-----....... .. --!...--' 

'- . 

RIG NAME ____ P_RE~C~I~S~I~0~N_3~7~.3~ ________ ~--------------------------------.------____ __ 
ENGINEER ____ R_O_B_D_U_T_H_I~E_/~L~L~O_Y~D_H~I~C_K~S ______________________________ ___ 

TYPE OF SERVICE __ VS_P ________________________________________________ ~ ________ ~_ 

WIRELINE CO. AND DISTRICT __ W_A_L_S_/_N_IS_K_U __________________________________ __ 

WIRELINE OPERATOR_K_I_R_K_O_R~IA_N ______________________________________ __ 

RUN NUMBER __________________ __ TOTRL TRIPS THIS RUN ____________ _ 

WEATHER/SEAS' COLD ------------------------------ DRT E _____ 2_4 -_J_H_N_-_9_9 __________ _ 

Ll NE I 0 PAR3620 F'I LEN R M E _R_M_W ________ -'-__ SERVICE ORDER NO. 973247 

WELL INFORMATION 
WELLHEAD COORDINATES ___ 1_8_4_1 ___ F-_3_6 __________________________________ _ 

.: ~; V H:~: :N __ ~_7_D_. 3 __________________ _ 
ELEV D.F. _____________________ ___ 

GROUND ELEVATION 464.8 ----------------
WATER DEPTH ____________________ __ 

~J ELL T. D . __ 1_9_6 _8 _. D~ ______________ ___ 

REFERENCE DATUM ___ M_S_L ____________ __ 

DEVIATED WELL ____ N_O ______________ __ 

MAXIMUM DEVIATION ________________ _ 

DOWNHOLE RECEIVERS 
r- LeE I Ii t: R II P' E _fi 2_0_, J_, X_R _____ _ 

OPEN HOLE 0 I RMETER ___ 1_50_~ _.O_M_M ____ _ 

M R X. T EM PER R T U R E _7_6 ______________ _ 

FLU 10 TYPE __ I_NV_E_R_T ___________ . ___________ _ 

CASING:(DIRMETER/DEPTHI 

2 

3 

4 

177.8MM I 1494.DM 

SENSOR TYPE 1025 -------------- SENSOR FREOUeNCY_10_H_Z __ __ G 1MB Ii L __ f_'IO __________ .. ____ , .. _._ 

GIMBAL TYPE __ l_O_ll __________ ~ REC,E I VER SPRC I NG_N_1_R ____ _ ZERO POl ~n ~ ... ___ . ___ ..... _._ ... _ .. 

DEPTH ERROR_D_._1M __________ __ ASSET NO RCV-l 166203 R S S ET NOR C V - 2 _______ ., ___ .. _ ._ .. 

ASSET NO RCV-3 ____________ _ ASSET NO RCV-4 ________ __ ASSeT NO RCV-5 __ ._. ________ .. 

LOGGING TOOLS USED 

.~-------------------

"I': . 
""; ~ ," 



---.. -------------------- -----'-0 
·· ... r '. j., .. 

~ ,:~ ( ...... 

: '<,: 

.F I ELD EN.Q.lNEER 'S ·LOG 
.. ' ,: .. "." 

. ••. ' t, . \ .. .,.,.' "" .. ,}- .; . 
.': ." 

RECORDING SYSTEM 
RECORDING UNIT ASSET NUMBER_~9~87~2~1~ ___________________________________ __ 

SURFACE AID TYPE & NUMBER_~1~60~6~7~9~ ___________________________________________ ___ 

DOW N H 0 LEA I 0 TY P E & ASS E T NU MB E R ________________________________________ _ 

SURFACE AID TOTAL' CHANNELS ______ 1_6 ________ _ DOWNHOLE AID TOTAL CHANNELS N/8 

FLASK TYPE NIA -------------------------------------------------------
SAMPLE RATE _____ IM_S ______________________ _ RECORD LENGTH 24S 14S CORRELATED) 

SWEEP LENGTH ____ 20_S ______________________ ___ TRANSMIT OF FSET ____ l_Q_OS-,.. 

1 ""., 1 111 t r KU M ::J 1 H K 1 Ur Ii t LUKU 1 U I 1 Mt b K t H I\ ____ ~ ________________________________ _ 

LOW CUT FILTER _____ O ____________________ __ HIGH CUT FILTER __ 3_O_O ____ , 

T RP E TY P E __ o_AT ____________________________ _ TAPE FORMAT SEGr & TAR 

CHANNELS ASSIGNME~T & GAIN: 

CH 

CH 

CH 

VERTICAL 

4 SOURCE SIGNATURE 

7 NOT USED 

132 08 

120 DB 

10 DB 

CH 10 NOT USED 10 DB 

.• CH 13 NOT USED 10 DB 

-'- CHI 6 _N_O_T __ U _S E_o __________ /~O ~D:..:B=__ 

CH 19 NOT USED 

CH 22 NOT USED 

CH 25 NOT USED 

CH 28 NOT USED 

CH 31 NOT USED 

10 DB 

10 DB 

10 08 

10 08 

10 DB 

WIRELINE ~ WTS PANEL 

CH 2 HORIZONTAL1 

CH SNOT USED 

CH 8 NOT USED 

CH II NOT USED 

CH 14 NOT USED 

CH 17 NOT USED 

CH 20 NOT USED 

CH 23 NOT USED 

CH.26 NOT USED 

CH 29 NOT USED 

CH 32 NOT USED 

132 DE1:H 3 HORIZONTAL2 132 DB 

10 08 CH 6 NOT USED ._. ______ ~Q~j 

10 DB CH 9 NOT USED 10 DB 

10 08 CH 12 NOT USED 

10 08 CH IS NOT USED 

10 DB CH 18 NOT USED 

10 DB 

10 08 

10 OS 

10 DB CH 21 NOT USED /0 DB ---------------
10 08 CH 24 NOT USED 

10 08 CH'27 NOT USED 

10 08 CH 30 NOT USED 

10 DB 

10 DB 

/0 03 

10 DB 

WIRELINE ASSET NO __________ _ wi R E Ll NE 1Y PE __ D_A_h_-. X _____________ ... ____ _ 

WI R E Ll NE L E NG T H __ 7_1_7_3 _______________ _ wTS TYPE/ASSET NO __ N_/A ______ _ 

TRANSMIT GAIN NIA ------------ MODE 2 GRIN NIA MODE 2 GR I N 2 ~/R __ ._~ _____ _ 

MODE 2 EON. NIA ~10oE 2 EQN. 2 __ N_I_A _____ _ MODE 5 GAIN J N/R 

MODE S GAIN 2 NIA -------- MODE S EON. l_N_I_R ______ _ MODE 5 EON. 1_ N/F1 __ . ____ ._ 

INTERCONNECTS 
LENGTH ___ N_I _A ______________ __ RSSET NO INC-I_N_I_R ___ _ RSSET NO I NC-2 N/P. _______ __ 

ASSET NO INC-S_N_I_A __ --- RSSET NO INC-4_N_I_R ____ _ RSSET NO I NC-5_N_/_R __ 

SPECIAL FEATURES 
• TEST FREQUENCY RESPONSE HIGH END RNO SWEEP OIIRRTION, 

.. .. ~ 

. , 
.:,". 



--------------_._--._-,---. . _---_._.-............, 
i':., 

.)SEI~~I2ciRTih,·_.···_·· __ 5....:.0..::..0_.0=--· ____ .. .::....:.. __ _ CORRECTION VELOCITY 3250.0 -----------
LOGS RVRILRBLE ON SITE:CBL RCOUSTIC CALIPER ~--~~~----~~~------------------- ., . ~ . ~" .. ', .:.: 

PROCESSING·INSTRUCTIONS RECEIVED 

( Y ) PRIORITY 
( Y ) CRLIBRRTION 
( Y ) SYNTHETIC 

Y ) VSP 
Y ) VELOCITY 

( N ) INVERSION 
( N ) OFFSET VSP 
( N ) WRLKAWRY 
( N ) PROXIMITY 
( N ) NORMAL INCIDENCE 
( N ) 3 COMPONENTS 

N ) 30 
N ) NAVIGRTION 

( N ) GYRO 

.------------------~-----------

-------'---'---------------------_ .. _. ---. __ . 

----------,---------------_.---_._-_ .... 

• ----------------~-------------



,.' 

, v' Ls R·O:SE.j;S:~](§;:J'RV"E·!lr·:;:~"·" 
< "":.' .' ~ • • • , I, • 

'-L' • • ' '''' • • •. , 'i' . ~. .' ~ 

VIBRATORS 

ei;'/OFFSET", NO:., ',. 
o I STANCE FROM WEL'L_'·_·_6_4 _______ .,----__ 

AZIMUTH FROMWELL~' _17_5 _______ ~ __ 
ELEVATION ___ 4_6_4_.8 __________ ~ ___ _ 
NO. OF VIBRATORS __ 2 ____________________ _ 
ELECTRONICS PELTON ADVANCE II 

SWEEP LENGTH 20 5 
.,----~--------------

FREOUENCY RANGE __ 1_O_-_1_30 __ H_Z _______ __ 
UP/DOWN SWEEP ___ N_O_NL_I_N_E_A_R_30_B_/_O_C_T __ U_P_S_W_E_EP ___ 
TAPER 0.2S 
DRIVE FULL 

VIBRATOR TYP~ LRS 315 -------------------
VIBRATOR UNIT NO._4_5_0_2 __ /_4_5_0_3 _______ _ 

PHASE LOCK I NG GROUND FORCE 
ENCODER PHRSE 270 DEGREE 

----------------~ 
VIBRRTOR PHASE ____ O_D_E_GR_E_E ________ ___ 

DOWNHOLE WAVELET PHASE __ O_D_E_G_R_E_E ____ _ 
TIME PICK __ T_R_O_UG_H _____________ __ 

REFERENCE PHONES 
TYPE ______________________ __ 

DISTANCE FROM SOURCE __ N_/_R _______ ___ 

• 
A ZI MU T H FROM SOUR CE __ N_/_R ________ ___ 

'. DEPTH ____ N_/_R_, ----------------

• 

FREQ ____ N_/_R _______________ _ 

SURVEY CONFIGURRTION 

LRBEL 
OFFSET! 

DISTRNCE RZIMUTH 
64.00 175.00 

ELEVATION 
464.80 

" ':,.fmVB~~:;;:,!~:' 
: r ~J.>'~. ;~~"\_~m\tl ~~~~:~;~,~, 

; .... " tl~~rellmfAa, tJ,:.);(rT~ 
> l ~~M Bi.~ ,:.~ I~;~ '?!f .• h'~ .: " :.:, 'aVLA§ " ,~~; . 

• '.'~' -..:' ... :. t. '~if!;'::';:::' 

:~! ~~;::!::~t :£L:,-.: _2_' _______ : '_'._',' ~,.' \,'. ;"~I' 
1 . :; ::E~· \~,,~~:;::\._> 

~~~C~:o~:~;RT()RS " ':;<~;l 
SWEEP LENGTH _______ _ 
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WELL: PARAMOUNT ET AL LIARD F-36 
Figure 2: Onshore Acquisition Parameters 
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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 
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====~~--------------------------~M~lntR OF;lMED 
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ENCLOSlJRE1.2: ACOUSTIC LOG 
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FILE NO; COMPAl"N PARAMOUNT RESOURCES ! TD. 
WELL PARAMOUNT ET AL LIARD F-36 

API NO: FIELD UNDEFINED 
PROVINCE NORTHWEST TERRITORIES 

LOCATION: OTHER SERVICES 
'NID: 1841 HD i L -GR 
F36 60 DEG 05' 123DEG 22' CN-ZDL-GR-XY 

C5 1 L-GR, HDIP-GR 
! C'IL,lfSP,LOGSTAR 

SEC TifF RGE ! 

i 

I ELEQrrONS 
PER~tLI\E\;T DATUM 500 M ELEVATION 

, I KE :: .7 ~~ ... : M 
Lee; MEA:"HED FROM KB ABOVE P.D, I 

DF I 
i DRI LL, ~f;'= _\ S . FROM KELLY BUSHING ! GL 454,.'3 ~i , 

: DATE -------------+-'tl 2"-,,,O~-J'-'-'A.!.!..N---'-1-,,-,9g~9 ______ ·lif--_____ ' ______ _ 
':i RUN -------+------------+---------------1 
'j SERV ICE ORDER 1968846 I 
:! DEPTH DR ILLER i 2 i 13.08 M I 

,'!-'B"-'I'-'T~S_"_["""ZE""__ ______ +__'__'1 5,-",-6-,M=~,,--1 ______ ~+_-~-. _ ...... _ .. "---" , 

:1 TYPE OF FLUID IN HOLE INVERT 
,--"-'~'--><.~'-"'-"'--"-"'---"-''-'------''-~'''''''-__+__'--'-'-'-~~---r----_+------ ------.---

!'-'D>!.!E ..... N""'S'-"-I .... TY-"---'/'--:----'V'-'I--"S-"'-C""-'OS"'--'-'I TL!Y~_+--I -'-C1 1L!.1-"-O--"G4-I-,,,-C,,-3 _--1-: ""'S3"---'='-S ___ + _______ , __ .~ __________ _ 
, PH FLUID LOSS , .. -----~--- .. - ---

SOURCE OF SAMPLE _N ___ ." ·------t--
, , RM AT MEAS. TEME-!. ___ _ 

i RMF AT MEAS, J.c:y? ~ --" 
_ . ___ :J' __ .". __________ _ 

i RMC AT MEA ~ Tl;V: ~ 

'j SOURCE OF p~n:,-:_';..,;c-. -i. .._ .... ______ .... ------------ .. -.. ----.-------l 
I RM AT BHT @ ----!.-_______ @ 

--- : .. _. __ .... _ .... --... _ .. _----------------""'1--------1 

! T I ME SINCE C IReD LA T I ON "---'-'H'-'-'RS"----__ j ---'''---------j 

I MAX. RECORDED TEMP. 
I EQUIP. NO. ! LOCATION 

,i RECORDED BY 
G.P. 

I WI mESSED BY-l-<..!.Ll".LU.JL.L..ll.I.I.\.li.l.>l.-___ -'-....l....-________ -----l 
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