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INTRODUCTION 

1. Program Summary 

Ranger Oil Limited programmed to drill a 3489 m deep exploration well to evaluate 
hydrocarbon production potential from the Nahanni formation. The well had to be 
directionally drilled due to logistical constraints. 

Cactus Drilling Rig # 26E was contracted to drill the well. 

2. Location Map 

Attached is a topographic map (1 :50,000) showing the P-66 & P-66A well location and 
its relationship to geographic features, the winter road and the IPL pipeline. 
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- GENERAL DATA 

Well Name: Ranger et al Fort Liard P-66A 

Exploration Licence: EL363 

Location: Unit P, Section 66 
Grid Area: 60 0 35' 55.66",1230 41' 25.31" 

Well Location: See attached well plan. 

Unique Well Identifier: 300P66040123300 

Operator: 

Drilling Contractor: 

Drilling Rig: 

Position Keeping 
ISupport Craft: 

Ranger Oil Limited 
1600, 321 - 6th Avenue S.W. 
Calgary, Alberta 
T2P 3H3 

Cactus Drilling Limited 
Suite 3200, 715 - 5 Avenue S.W. 
Calgary, Alberta 
T2P 2X6 

Continental Emsco D - 3 rated for 5000 m 

N/A. 

Difficulties & Delays: 

The original surface location constructed slumped and became unstable to 
conduct any drilling operations. The site was moved and rebuilt to 
accommodate drilling operations. The original well was planned to be 
directionally drilled to the bottom hole target, moving the drilling site further 
away made the drilling operation very difficult due to the extra off set 
displacement. The majority of the well had to be directionally drilled, which 
significantly increased the drilling costs and time to complete the operation. 

Logistics to the wellsite created problems for access and costly delays. An 
ice bridge had to be constructed to continue safe drilling operations. This 
operation resulted in approximately 30 day shut down period. The well was 
drilled to a total depth of 3121 m MD, and evaluated. A new bottom hole 
target was established and the well was plugged back to 1246 m MD. A 
second leg was drilled to a total depth of 3500 m MD, and production casing 
ran in the well. 
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SUMMARY OF DRILLING OPERATIONS 

Total Well Costs: $14,056,647 for P-66 wellbore section 
$24,720,719 for P-66A new bottom hole target 

Elevations: 

Total Depth: 

Spud Date: 

GL 48i2 m 1f4'i ·tt'i 
KB ~~~ m Jf-f1. ~ 'f 
CB - KB 10.55 m 

P-66 TD @ 3121 m MD; P-66A TD @ 3500 m MD 

199~00 Hours .IlA.\~ \\f)~~1 
Rig Release Date: Q8{02,l~ 9 2400 Hours "" 0. f c.h q ,G t\ ~ 

\ 

Well Status: 

Hole Sizes: 

Casing Strings: 

Standing Cased 

660.4 mm to 265 m KB 
444.5 mm to 1008 m KB 
311.1 mm to 3121 m KB 
plug back & redrill 
311.1 mm to 3500 m KB 

Conductor - 3 joints, 762 mm, A252 Grade B landed at 23.5 m GL. 

Surface - 21 joints, 508 mm, 139.87 kg/m, K55, BT&C landed at 262.77 m KB 

Cemented with 85.0 tonnes 0-1-0 "G"+ 2% CaCh + 10 cellophane 
Top job 5.0 tonnes 0-1-0 "G" + 2% CaCh 

Intermediate - 51 joints, 244.5 mm, 79.62 kg/m, L-80, 662.42 m Buttress thread 
180 joints, 244.5 mm, 69.94 kg/m, L-80, 2460.04 m, Buttress thread 
Landed at 3114.80 m KB 
Stage tool at 1300.40 m KB 

151 Stage Cement 
17 tonnes "G" + 35% D66 + 1.25% D160 +. 5% D65 + .5%D28 

2nd Stage Cement 
68 tonnes "G" + .3% B71 + .5% D65 

Production - 42 jOints; 177.8 mm; N-80; 38.69 kg/m; L T&C; Algoma Rge 3; 589.57 m 
Liner Set liner @ 3499 m top of liner at 2910 m 

Casing Bowl: 

Drilling Fluid: 

Cemented with 14.7 tonnes "G" + 35 % Silica + .5% D65 + .3%D28 + .2% 
D121 + 100 litres D135 +1960 litres D600 + 76 litres D47 

Walker EGL - 22; 508 mm x 339.7 mm; 21 MPa, flanged side outlets 

see attached fluid summary for details. 
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Sidetracks/Fishing: Drilled 311 mm hole on the P-66 well section down to 1350 m, and 
became stuck in the hole. Tried fishing the drill string out, and left 
53 m of drilling assembly in the hole. The bit is at 1336 m top of 
drilling assembly left in the hole is at 1283 m. A whipstock plug 
was set from 1261 to 1161 m with 3.8 tonnes of 0-1-0 "Gil + 1% 
065 + .3% 871. Tag the top of the plug at 1098 m, polish plug 
down and kick off around fish. 

Well Kicks: 

Lost Circulation: 

Drilled 311 mm hole down to 1398 m, and became stuck in the 
hole. Rigged in Tesco top drive unit and successfully pulled free. 
Drilled down to total depth of 3121 m. Evaluated the open hole 
section and ran a VSP survey to determine a new bottom hole 
target. Plug back the well as outlined below: 

Plug 1). 2825 - 2750 m 
9.5 tonnes G-35%, 066 +.5%065 + .35%028 with 30 % excess 
Felt plug top @ 2734 m 

Plug 2). 1840 - 1765 m 
13.9 tonnes G-35%, 066 +.5%065 + .5%0800 with 30 % excess 
Felt plug top @ 1784 m 

Plug 3). 1784 - 1765 m 
5.5 tonnes G-35%, 066 +1 %065 + .6%0800 with 30 % excess 
No feel 

Plug 4). 1500 - 1375 m 
16.7 tonnes G + 1%065 + .6%0800 with 30 % excess 
Felt plug top @ 1410 m 

Kick off well at 1246 m and drill to the new bottom hole target 
reach total depth of 3115 m to run intermediate casing. 

Finished drilling P-66A to a total depth of 3500 m MO, pulled a 
wiper trip to log the well and took a gas kick. A fracture system 
had taken fluid, which resulted in a gas kick. Initial SIOPP 7900 
kPa, SICP 11,300 kPa and the mud density of 1045 kg/m3

. 

Circulated the gas out and the well was dead. 

Directionally drilled into a fracture system while drilling the P-66A 
leg at 3292 - 3309 m and lost 29 m3

, circulate and mix a calcium 
carbonate pill spot over 3280 - 3309 m. Regain full circulation. 
Reached total depth of 3500 m MO, pulled a wiper trip prior to 
logging the well and lost 25 m3

. 

Formation Fluids/Gas: Slightly gas cut mud occurred while directionally drilling P-66A at 
2976m, background gas was 1250 units. The gas was coming 
from a fracture at 2973.6 m; mud density for this section was 1425 
kg/m3

. 
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Formation Leak-off Test: 

Deviation Surveys: 

Abandonment Plugs: 

Leak off test was run at 265 m KB. The leak off test was resulted 
in a gradient of 12.16 kPalm. 

Directional surveys were taken see attached for deviation surveys. 

N/A. 
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Time Distribution: 

Operation P-66 P-66A Total 
(hours) (hours) (hours) 

Drilling 1671.25 1512.25 3183.5 
Tripping 874.3 969 1843.3 
RiQ Service 124.5 141.25 265.75 
Slip & Cut Drilling Line 21.3 18.8 40.1 
Surveys 65.5 61.25 126.75 
Fishing Operations 69.25 10.25 79.5 
Circulate 131.5 264.5 396 
Lost Circulation 26 6.75 32.75 
Condition Mud 130.5 143.5 274 
Handle Tools 156 337.75 493.75 
Reaming Hole Clean 215.75 212.75 428.5 
Running Casing 29.75 45.75 75.5 
Cementing 17 17 34 
Waiting on Cement 56 24 80 
Nipple Up/Pressure Test 230.5 144.5 375 
Rig Repairs 167.5 163 330.5 
Logging (Wireline Work) 42 70 112 
Leak Off Test 4 0 4 
Waiting on Services 109.25 58.75 168 
Waiting on Orders 106.3 981.8 1088.1 
Rig Move 12 12 24 
Rig up/out 21.25 145 166.25 
Miscellaneous 50.5 180 230.5 

Total Time (hours) 4185.65 5519.85 9705.5 
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GEOLOGY 

Drill Cuttings: 

Formation Tops: 

Lithology: 

Cores: 

Open Hole Logs: 

Formation Tests: 

Five-meter drill samples were taken from 1010 m to 3121m KB for 
P-66 well bore. Five-meter drill samples obtained from 1325 to 
3500 m KB for the P-66A section. 

Vial samples from the above were sent to Ranger Oil Limited 
Calgary office. 

Bagged samples were sent to the Institute of Sedimentary and 
Petroleum Geology, Core & Sample Lab in Calgary, Alberta. 

See the attached summary. 

See the attached lithology report for sample description. 

No cores were taken. 

P-66 section of the hole: 

Open hole logs: 

1.) STI- GRISED -BeS 
2.) Dipmeter 

P-66A section of the well: 

Open hole logs: 

1.)XY -GR 
2.) STI - BCS - RG 

Cased hole logs: 

1.) STI- Sonic 
2.) Density 
3.) Neutron 
4.)EMI 

No drill stem tests were run. 

1005 - 3121 m MD 
1005 - 3121 m MD 

1005 - 3118.0 m MD 
1006 - 3116.4 m MD 

3112 - 3500 m MD cased hole 
3112 - 3500 m MD cased hole 
3112 - 3500 m MD cased hole 
3112 - 3500 m MD cased hole 
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APPENDICIES TO WELL HISTORY REPORT 

1. Area Topographic Map 

2. Well Survey Plan 

3. Drilling Fluid Summary 

4. Composite Well Record 

5. Directional Surveys 

6. Formation Tops; Lithology Report; Geological Sample Report 
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Area Required For 
Campsite: 
0.920 ha. 
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325°42'30" 
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~~ '-~ <-
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Scale: I: 5000 
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34\.6 S. 5 
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Station Latitude Longitude 

123°40'52.252" 

123°41'03.554" 

123°41'25.316" 

123°41'51.353" 

TRAVERSE STATIONS 

60"35'27.711" CIOO 

60"35'25.980" CIOI 

PROPOSED WELL 

Surface 60"35'55.664" 

Bottom 60"35'19.098" 

~ ~~ \ _--- Fd. 
i}'~~.o_\\\ __ --\SO.\~~" CLS 77 Post & Bt's 
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6718093.96 462189.98 

6716966.91 461781.89 

71 

60"30' 

NOTE: 
DISTANCES ARE GROUND AND ARE IN METRES 
THIS WELL IS DIRECTIONALLY DRILLED TO G-66 

III 51 41 31 21 

ACCESS PLAN 
Scale: I: 150,000 

FROM THIS SURFACE LOCATION IN P-66 (OPTION W/C #2) 

" I 

'" ~ 
I) 
'0 60"30' 
r-> 
I'C') 
N 

RANGER FORT L~ARD P-66 
~N 

GRID 
UNIT P, SECTION 66 
AREA 60°40° , 1 23'30 D 

~ 
61 

1\ 

I 1 
51 

\ 

\ 

±268.8km to 
Fort Nelson 

4. Moved Bottom Hole 96/12/2 :..., S L 
Surveyor: BL Calculator: CH 3. Lease Moved 96/11/1 

S E Draftsperson: DB 2 Well Nome 96/08/1 

~ No.: 96K048 
I. Revised A/R & Access Plan 96/06/2 

Job No. Revision Dote 

STuART ENGINEERING a SURVEYING LTD. 200. 517 - 10TH AVENUE S.W. CALGARY, AIJIERTA, CANADA T2R 0A8 (403) 234-9018 FAX. (403) 266-2919 



• 

• 
-------~~ 



• 
a ":m5MffloiQioi4 :J 

Dowell Division of Schlumberger Canada Umited 
2450 Monenco Place 
801 - 6th Avenue S.W. 
Calgary, Alberta T2P 3W2 
(403) 261-2051 
(403) 262-4092 (Fax) 
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WELL DATA 

RANGER OIL LTD. 

RANGER FT. LIARD P-66LAT 6040' LONG 12330' 

(660mm HOLE and 444.5mm HOLE) 

RIG: CACTUS # 26 E 

DATE SPUDDED: January 12,1997 

DATE CASED TO 1007m: February 19,1997 

HOLE CASING DEPTH FLUID DAYS INTERVAL COST 
(mm) (mm) em) TYPE PROPOSAL ACTUAL 

660 508 263 VISPLEX 13 $ 15,070.00 $ 71,992.53 
GeVChemical 

~ ~ 

< 444.5 339.7 <.c·-:~'100T " VISPL:.EX 26·' . :31~887.50 205,581.27 

~ ., ... " -" . . ~';WELLTOTAL $ .:46,957.50 $~: 277,573.8Q~ 

OPERATOR REPRESENTATIVES: Mr. Art Schritt 
Mr. John Faulkner 

CONTRACTOR REPRESENTATIVES: Mr. Terry Gorgichuck 
Mr. Dennis Brown 

DOWELL ENGINEERS: ~ Mr. Dan Majocha 
Mr. Ross Kovacs 

Ftlair-w.doc DOWEll 261-2051 



RANGER OIL LTD. 

RANGER FT. LIARD P-66 LAT 60 40' LONG 12330' 

(660mm HOLE and 444.Smm HOLE) 

MATERIAL CONSUMPTION BY INTERVAL 

HOLE SIZE: 660mm 

FLUID TYPE: VISPLEX 

PRODUCT UNIT QUANTITY UNIT 
SIZE PRICE 

Bentonite, Natural 100lb 1533 $ 15.91 

Bicarbonate 100lb 10 79.00 

Calcium Carbonate '325' 25 kg 10 10.00 

Calcium Carbonate 'SC' 25 kg 23 10.00 

Caustic Soda 50lb 32 58.00 

Cellophane 18 kg 31 42.00 

Lignite 25 kg 11 20.00 

~ :o;~ ... ~ Magna Fiber 50lb 8 128.00 

Mica Coarse 25 kg . ;', 30 ... 37.00 

.. Primaseal 'M' 18 kg 24,;; 0:0· 38.00 

,.'. :j;;. -: °Sfi\.vdust sack 551 6.50 .. 

Soda Ash 40 kg 4 36.00 

VISPLEX 11 kg 99 367.00 

INTERVAL TOTAL 

DISCOUNTED SO% 
INTERVAL TOTAL 

COSTIMETER 

Ftlair-w.doc DOWELL 261-2051 

TOTAL 
COST 

$ 24,390.03 

790.00 

100.00 

230.00 

1,856.00 

1,302.00 

220.00 

1,024.00· 

1,110.00 

912.00· 

3,581.p(} . 

144.00 

36,333.00 

$ 71,992.53 

35,996.27 
$ 35,996.26 

$ 136.87 



RANGER OIL LTD. 

RANGER FT. LIARD P-66 LAT 60 40' LONG 12330' 

(660mm HOLE and 444.Smm HOLE) 

MATERIAL CONSUMPTION BY INTERVAL 

HOLE SIZE: 444.Smm 

FLUID TYPE: VISPLEX 

PRODUCT UNIT QUANTITY UNIT 
SIZE PRICE 

Bentonite, Natural 100lb 257 $ 15.91 

Bentonite, Natural 40 kg 240 18.06 

Bicarbonate 100 lb. 6 79.00 

Caustic Soda 50lb 145 58.00 

FLOPLEX 25 kg 135 192.00 

Lignite 25 kg 7 20.00 

VISPLEX 11 kg 442 367.00 

INTERVAL TOTAL 

DISCOUNTED SO% 
INTERVAL TOTAL 

COSTIMETER 

Ftlair-w.doc DOWEll 261-2051 

TOTAL 
COST 

$ 4,088.87 

4,334.40 

474.00 

8,410.00 

25,920.00 

140.00 

- 162,214.00 

$ 205,581.27 

$ 102,790.63 

$ 138.16 



RANGER OIL LID. 

RANGER FT. UARD P-66 LAT 60 40' LONG 12330' 

(660mm HOLE and 444.Smm HOLE) 

DISCUSSION BY INTERVALS 

HOLE SIZE: 660mm 

MUD TYPE: VISPLEX 

The VISPLEX system was premixed in the mud tanks prior to drilling out the conductor pipe. 
After drilling 4 metres of cement, the viscosity increased significantly, as the pH climbed to 12. 
The mud was treated with Sodium Bicarbonate and lignite to reduce the rheology to 
reasonable values for drilling. At 33 metres the rig was down for major repairs for three days. 

Bentonitic shales were drilled from 33 to 54 metres, which steadily increased the viscosity and 
rheology. Strong and continuous additions of water were used to obtain VISPLEX properties 
as the VISPLEX continued to interact with the native clays. Soda Ash was added in an effort to 
drop the Calcium level, but this caused a sudden drop in the funnel viscosity to 37 slL, and a 
drop in the rheology. 

High seepage losses occured when drilling Gumbo shale, layered with sand and gravel sections 
from 54 to 160 meters. At 160 meters, total lost circulation was encountered and Bentonite and 
VISPLEX were added directly through the hopper in an effort to quickly build active volume in 
the mud tanks. At this point the rheology began to transform from high low-end VISPLEX . 

".~ i' iii,', ,j:,i,: ';~,Jf"properties ,to moreeonventional mud properties <tue'·to-tack· of ·prehydrationof,the Bentonite . 
.... , .. , '. ,.; ;\.";-;:,·!_,An- LCM pill :consisting ·of Magna Fibre, Calcium Carbonate '325', 'Supercal' and Mica Coarse. ' . 

;n~~~,,: was. pumped around while drilling ahead. The mud system was then maintained as a 
,J !>';,~:,. ,.f"\·,:,.-GeVChemical system; and a second LCM pill was mixed ~ith Sawdust, PrimasearMedium, 

Cellophane arid Mic~. Drilling coritinued with'a vi~cosjty ot-100 slL. . ':.:: . ,_ .•.. ' 

At 254, metres cifculationwas again·lost. Lost circulation 'material was mixed, and the bit was 
run in and reamed to bottom. The hole was then begun to be opened to 660mm and the 
viscosity was raised to 150 slL. 

At 152, metres while drilling with the 660mm hole opener, the mud volume in the tanks and the 
mud viscosity were increased to 135 slL in order to prepare for the lost circulation zone at 
160m. However, the lost circulation zone was drilled with continuous seepage losses and the 
total losses were recorded to be only 50m3

• 

,The hole became tight at 245 metres, and a wiper trip was made. Twelve sacks of VISPLEX 
were added to raise the rheology while opening to TO, and another wiper trip was made. The 
viscosity was 90 slL prior to pulling out to run the casing. The caSing was run and the viscosity 
was reduced to 45 slL prior to cementing. This reduction in viscosity was a natural thinning by 
the coal seams. No cement returns were observed while pumping the job, and a top up job 
was necessary to complete the cementing. 
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RANGER OIL LTD. 

RANGER FT. LIARD P-66 LAT 60 40' LONG 12330' 

(660mm HOLE and 444.Smm HOLE) 

DISCUSSION BY INTERVALS (Continued) 

HOLE SIZE: 444mm 

MUD TYPE: VISPLEX 

On January 25th
, the shoe was drilled out with the VISPLEX system. Cement contamination 

increased the rheology of the mud and treatment with Sodium Bicarbonate and Lignite was 
necessary. As drilling continued, the viscosity and yield point were reduced with additions of 
water. Tight hole began to occur and the viscosity was raised to 49 slL and the corresponding 
yield point was 5 Pa. During the bit trip at 356m, tight hole was still occurring on the trip out 
and reaming was necessary through tight sections while tripping in. Once back on bottom the 
viscosity was raised again to improve hole cleaning. 

At 466m, the inclination climbed to 4.5 degrees and drilling was halted to wait on directional 
drilling equipment. After wiper trips were performed, drilling resumed with tight hole still 
occurring, especially on connections. The rheology was increased with additions of VISPLEX 
and the fluid loss was reduced to 8cc/30 min with additions of FLOPLEX in an effort to improve 
hole conditions. 

The hole began to slough in during a bit trip at 662m. As the stands were pulled during the trip 
out, circulation was sometimes necessary to clean the hole. While tripping in, bridges were 
reamed from 446m to 510m and from 624-to 662m. At one point the hol~ packed off causing 
stuck pipe. 

;;""""~, " - - - \; i :;" {}nce'drilling resumed,. the yield -pointo-was,jA,creased:,to -1.5 ,Pa- and;, the"fluid ,Io~s was re.dt,lcedto " . " 
:.;, -- ';F::-; (,f,Q6cc;' -A-wiper trip was performed at 720m :to'help;5!tabilize tt)e~weIlI:)Q~e;:: The. active r,nud .v,p.lume,' 

,< •• 4- .,,;, ';, -- b;';f.t;~:f#.'i:Was increased -and ,typleakVISPl8{~systempFop~rt~$ ibe~me>_mor:e . prominent witt;J;;actgitions -,Co.';, _- ~"-' ' 

" ,':. ;;v ':i.:;',Tof Bentonite ahdNISptEX/':~Ftatter:rheologywas',evi(i~ntwith aPv of 22cp. and a Yp"ot!1i7::Pa, _<_, - ".'j " 

..".: '.··:.'and gel strengttts"of:tO;:Pa~'(10-s. )·and :60 Pa ( 10'min) and corresponding funnel viscosities" 
of 80 - 140 slL. The deviation decreased to 0.4 degrees by 750m. 

At 827 meters a bit trip was made without any problems and no fill was found on the trip in. 
The temperature began to climb and at 947m the temperature recorded at the flow line was 
72 0 C. Water addition rates of 40 LPM were required to prevent dehydration of the VISPLEX 
system, however in comparison to a Gel/Chemical system, the VISPLEX system had excellent 
temperature stability. -

Intermediate point was reached-on February 9th at 1008m. A reaming assembly was then run to 
correct the deviation encountered earlier in the interval and the bit was re-run to bottom to clean 
out the hole. After circulating for four hours, logs were run successfully. A clean out trip after 
the logs encountered bridges and a ledge which required a total of eight hours of working the 
pipe and conditioning the hole. The rheology was increased to a yield point value of 21 Pa; Pv 
of 21cp and a funnel viscosity over 150 slL, prior to conducting a wiper trip. After the wiper trip 
went well, the production casing was run and cemented without any problems. 

Ftlair-w.doc DOWELL 261-2051 
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RANGER OIL LTD. 

RANGER FT. LIARD P-66 LAT 60 40' LONG 12330' 

(660mm HOLE and 444.5mm HOLE) 

CONCLUSIONS AND RECOMMENDATIONS 

HOLE SIZE: 660mm 

MUD TYPE: VISPLEX 

Lost circulation was the prominent problem during the drilling of this interval. Some gravel, 
coal and bentonitic shale were encountered and significant interaction between the drilling fluid 
and these formations took place. Some tight hole did occur during the opening to 660mm. 

It is recommended to drill out cement with water when possible. Cement will tend to increase 
the rheology and contaminate the VISPLEX system with Ca++ and OH, especially when the 
drilling fluid has been freshly built and does not contain solids. Once the shoe has been drilled 
out with water, the water can then be displaced by the VISPLEX system. If a large amount of 
cement is to be drilled and hole cleaning is a concern due to low annular velocities, viscous 
sweeps of VISPLEX, 5 m3 in volume can be pumped as required to clean the annulus. 

! ,. .. .. Adequate "premix~ volume on location is. eS&~l1tlal. for .pr~hydrating Bentonite if the VISPLEX 
'. - .' system is to bedormulated.·. The rig'1anks volume was insufficient to have prehyrated Bentonite . 

:e- on"standby and when lostcircula1ionoccurred;':.dryBentonite was added to the active system to 
!:'; 'i .". ., maintain volume" requirements; 'l'hisg~nerallycausea .the· rheology to, have lower progressive 
;!".:" ·C': :"';""':; - .. gels a:tlow.she'ar;valuesand'alscrt6wers thePV toYP ratio. The$e properties make itdifficult" 
•. ~ .. ';! ::::':-:: .• T· fo('the' drilling ifoid:..:tohelp·'reduce::IQst: -circ~lation, reduC!e seepage . losses and, improve hole 

cleaning. 

As always with large holes, it is recommended to maintain high yield points due to the low 
annular velocities. Yield pOints up to 20 - 25 Pa were required during the drilling of the 660mm 
hole to clean the cuttings, gravel and shale from the hole. 

Lost circulation increased the drilling fluid cost significantly for this interval. To maintain drilling 
fluid volume, an extra $11,000 in Bentonite was required and a total of $4000 in lost circulation 
material was used to help seal the hole. 

In summary, the VISPLEX system was programmed for this interval to permit maximum hole 
cleaning while drilling large hole through potentially sloughing, faulted lithology. More of an 
effort needs to be developed to ensure that proper procedures are followed and the needed 
equipment be supplied for mixing this system in order to gain the full benefits of the unique 
rheological properties of VISPLEX. 

Ftlair-w.doc DOWELL 261-2051 
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RANGER OIL LTD. 

RANGER FT. LIARD P-66 LAT 60 40' LONG 12330' 

(660mm HOLE and 444.Smm HOLE) 

CONCLUSIONS AND RECOMMENDATIONS (Continued) 

HOLE SIZE: 444mm 

MUD TYPE: VISPLEX 

The problems encountered on this interval included wellbore instability, deviation and washout. 
Most of these problems occurred prior to reaching 720 metres and consisted of reaming and 
cleaning to bottom on trips, tight hole and stuck pipe. Flowline temperatures of 72°C did not 
degrade or present any dehydration problems to the VISPLEX system. 

Properties, characteristic of the VISPLEX system did not reach their full potential until 
approximately 700 metres. From this point, good hole cleaning was evident as trips went well 
and little tight hole occurred. Yield points of 15-20 Pa were sufficient for cleaning the hole while 
drilling ahead. As in the previous section, formulation of the VISPLEX system requires 
prehydrated Bentonite. For this reason an adequate premix tank is essential for success. It is 
also worth while to note that the VISPLEX content will decrease in very reactive formations and 
additions up to 8.0-9.0kglm3 may be necessary while drilling these formations. 

, ..... , .. :' ~'; +~' ';;It is;notrecommen'ded' to drillout':cemenl::withthe VISPLEX ·system. Although the ':initial:' " ','~:::~':' 
'"",.,,·;viscosity:was low-.prionto dtillingout,;}severe·'thickening to the rheology occurred. Drill.out.tb,e,,,, ~r ..... ~ ,_: • 'I' 

'shoe with water .whenever rig'logistics will,allow.~' .. " , '"., 

;i;,L"I;:t;J"~~l~'i::.1.1i.';::~:, :. ,If is~~lso.,reCommended to maintain: tightef~tluid ,lo~s~JJuid'dGSS ,controb:~with~.;addiJions Qk·~~·.::;' .~:; 
::~: !~:;~j:~~2.,;.ic?;,. ':··FLOPLEX~' ", ' By ,maintaining fluid,; loss less' than·6 ccl30min, ~ownbo~;~co,mditiorls .. :jmpraVed. . "; ~" ' 

... ';:'.;i' ':'," -,-'Additions of FLOPLEX in low concentrations may actually thin the VISPLEX ·syst~m. 
Therefore, FLOPLEX is added to the system and thinning is not desired, ensure the final 
concentration is in excess of 9kglm3

• 

Coal will tend to thin the VISPLEX system, especially inferior coal which has not been exposed 
to heat or pressure during consolidation. If a large amount of this coal is suspect to be drilled, it 
is recommended to formulate the VISPLEX system with 43kglm3 of NaCI Brine. With Brine 
concentrations in the VISPLEX system, Lignite will have little or no thinning effect. 

Overall it must be stated that without the tremendous rheological properties which were 
available with the VISPLEX system, it is unlikely that the hole could have been stabilized 
sufficiently to run the 240mm casing to bottom. 

Ftlair-w.doc DOWELL 261-2051 
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DAILY MUD REPORT 

WB.L NAME RANGER FORT LIARD ~IIVNP41 j.AT6Q.4O' LOt«;123. 3D' DATE 10-Jan.97 

0PERATOR RANGEROILLlD. CON1'RI\CTOR CACI'US#26E REPORT No 1 

I~ 
BIT NUMBER HOlE.M3IS'TK IlJt'I'U::ill t: DC 

DRILL PIPE #1 (mm) 127.0 TOTAL J75 PUMP #2 11i5lC254 iCIRe. TIME 
nDlI I Dlac: #2lmml LINER TOPJBOT. STAND BY M3ISTK ItlUIIUM$ UP 

OOU.AR'1(mm) 279.0 S.P.M. 

COLLAR #2(mml 225.0 MWIN 
1':):'>/:":',': ·:·,:::}·::: ..... tE:DA1i:/'i:::P7 .':':::::' .. ::::{:::\:::i( ::::::::}::::::::,:,;.{::.,::: ........ : .•.. , .'. .: :'::::~':'.'::: .. :',,:::: ,:,::::,.. . 
MUD TYPE - VISPLEX :1'1 rMII INr:; WT. kafm3 l~lUO WT. -""".~ Ka/m3 

6O-90sIL 

!DEVlATION- I~ l'ANWT. kgIm3 iA~~ NIC cm3I3O min. 

I'"1.JRRENT OP.-RIG UP II~ l'AN RT. m3fmin IrM 11.0-11.5 

EQUIPMENT: x ~~ D6S1L TER XXX CENTRIFUGE 

XX 00UBt..E DECK OR HIGH SPEED SHAKER SCREEN SIZE 325 
1':::-<:::<'::::·:·:,': .:'.:': .•. :. , • ..,,,,: :/;::':>:: :::.::?:,.';; :::::;:::::/.: .• ::> :::::::;::Z:X:::::::::HIJ/,:·:::·:::':-:::::::·:';:>:i ::.:::. .'':... . . :: ... :: .... \: .. ::: .:. . ... ' . <.::/::::':./::' .. :: . .: ... /:::':" .... : ... :: ..... : ... :: 

ITiMESAMPLE TAKEN MATERIALS MATERIALS RECEIVED I MATERIALS MATERIALS MATERIAL DAILY CUMULATIVE 
~~~~~~----------+--------;1 
ISAMPLE FROM RECEIVED lAST USED lAST USED TO REMAINING COST COST 

'Ht:-.IXN i DEPTH TO DA..lEO 24 HOURS 24 HOURS OA TE , ON l 

IRJNNB. VI~ . (sill 

1600 
1300 

VI~ '(mPas) 

IPlASTIC W>UJ::i11 Y (mPa.sl 

IYIELD POINT (Pal 

IGELS OMO min. (Pal 

IpH STRltiX! METERI 
IAL TRATE (cm3) APIXI HTHPI 
IFIL TER CAKE (mml 

IPF 
IMF 

IPM' : 1 
: r'T~OTAt~~~§§j;(~malJlL:ll=~ ea4jt===t==:=j===t==jl=:" ==1===;·j=:=:::i. ,=t===t= .. ==::.=.j ... . ..... . 

. -- . Ir.J.l1 ciRl~~ emalU Naa 
I~ .. ~ ~ ffi ,. 

100LWATERRATl6. .-~. CuM. cOST ; :. ,-YQl::lOsTONalo~Ar-c 

",.':,: !.:;,. n· ";:;';"1\'\ WALUEI $480.00 ' ... - _, i....YQI.:J,;Q§L ON SUB ~ I~"'AN:: 
I"n" nf~COST END VOlUME 

1"It" TRlJrIllNr. CUM. VOL BUILT. 
II::; PREP TO SPUD 

!CLEANALLMUDTANKSTHOROUGMLY .{17- 73 'YO 
lIN THE PREMIX TANK - PREHYDRATEGEL@90KGlMA3 e.g.: 50 MA3= 112540KG SAX 
lIN THE ACTIVE SYSTEM - PREHYDRATEGEl@40KG/M"3 ALLOW TO HYDRATE FOR SIX HOURS MH~;:.4UM e.g.: 175 M"3 = 17540 KG SAX 

- RAISE pH TO 10,5 WI CAUSTIC 
- ADD 30 SAX OF VISPLEX THROUGH THE CHEMiCAl B8l 2 SAX PER B8l 

ICON lROL VISCOSITY @ 60 - 90 SIt WI ADDITIONS OF CAUSTIC THROUGH THE CHEM BBl 

100 NOT ADD ANY SAWDUST FOR LOST CIRCUlATION 
ISI::VERE LOSSES WE WILL PUMP HIGH VISCOSITY VISPLEX PILLS CONTAINING CAL CARB, MAGNA FIBi~E AND OR MICA 

CALL ME IF YOU f-IAVE ANY QUESTIONS OR PROBlEMS 

ISTOCK POINT ~Ul 0 A TRANSPORT; GRANDE PRAIRIE DOWELL ENGINEER DAN MAJOCHA On LocaIion 

IPHONE 532 - 5078 camp ~~ 
THE II~~ REPORT IS ~~ OUR "~ ,~. i.iSOUR BEST JUDGMENT IN ~ !!~ANO I:> INIl::.~.C? .~,!!RPFUl 

SHAll. BE )'ASA HION TO USE ANY PRODUCT IN r.nIIIl'I ~WlTH.I:XISl1~ ; ANY MA' ~:SI~UUSE. 



G -_____ '''--" Ii 'I°dIHI,,9"§ I~ 

DAILY MUD REPORT 

xxx CENTRIFUGE 

THE PREMIX TANK - PREHYDRA TE G8.. @ 90 KGIM"3 e.g.: 50 M"3 = 112.540 KG SAX 

THE ACTIVE SYSTEM - START CIRCUlATION OF 4 SX OF BICARB OVER ONE CIRCULATION 
- CONTROL EXCESSIVE VISCOSITY'S WI ADDITIONS OF LIGNITE 1-2 SAX PER CIRCUlATION 
- IF VISCOSITY DROPS BElOW 60 SIl START CIRCULATION OF CAUSTIC 

.c>."n::::c<= LOSSES WE WILL PUMP HIGH VISCOSITY VISPLEX PILLS CONTAINING CAL CARB, MAGNA FIBRE AND OR MICA 

CAll ME IF YOU HAVE ANY QUESTIONS OR PROBLEMS 

DOWEll ENGINEER OnLocaUon 
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rll _____ '''--II 
! M'M,,;"" IwvwnaI 

CENTRIFUGE'S CONTROL DENSITY AS LON AS POSSIBlE 
REMAINING BBL OF CAUSTIC 

DAILY MUD REPORT 

xxx CENTRIFUGE 

- CONTROL EXCESSIVE VISCOSITY'S WI ADDITIONS OF LIGNITE 1-2 SAX PER CIRCULATION 
- IF VISCOSITY DROPS B8..OW 60 S/L START CIRCULATION OF CAUSTIC 

ISENERE LOSSES WE WILL PUMP HIGH VISCOSITY VlSPLEX PILLS CONTAINING CAL CARB, MAGNA FIBRE AND OR MICA 

CAll ME IF YOU HAVE ANY QUESTIONS OR PROBLEMS 

DOWELL ENGINEER On LocatIon 
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DAILY MUD REPORT 

I ...... "".'" r~ TANKS ON A REGUlAR BAStS AND RECORD IN THE TOUR BOOK 
EVERY 8 MA3 VOLUME BUILT ADD 8SX OF NATURAL Gs. AND 3 SX OF vtSPlEX 

IN THE ACTIVE SYSTEM 70 SX OF NATURAL Gs. AND 25 SX OF viSPLEX 
1 .... IMT .. ,NpH@11.0W/ADDITIONSOFCAUSTlC 

xxx CENTRIFUGE 

MATERIALS 

CALL ME IF YOU HAVE ANY QUESTIONS OR PROBLEMS 

DOWELL ENGINEER 

COST 

On Location 

CUMULATIVE 

COST 
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DAILY MUD REPORT 

All TANKS ON A REGULAR BASIS AND RECORD IN THE TOUR BOOK 

VIS TO 100 S/l. W GEl 
l:II\\/YUU<>, AND PRIMASEAL 5:1 RATIO 

1~:Ll.\JPt"""1t; 1SX PER MA3 
PILL AND ALlON TO STAND 

, .. ,.,"'T4''''VISCOSITY@ 100+ S/l. W NATURAL GEL 
10.5 -11.0W/CAUSTIC 

SAWDUST AND PRIMA SEAL@THESUCTIONWHILECIRCULATING UNTL FULL CIRCULATION HAS RETURNED 

00WB.1. ENGINEER 

xxx CENTRIFUGE 

MATERIALS 

.-t;';. ... 

OnLocaIIon 



· .... -:-.. 

"'-'.'-. - .... 
',- '"'+. 

... __ .'..' ..... _11 • 'US·NF' I~ 
INVENTORY 

WB.l. NAME RANGER FORT LIARD 

OPERATOR RANGER OIL LTD. 

LOCATION Ni6LA16O.4O'LONG123. 30' 

REPORT FOR Mr. N« SCHRITT 

MATERIALS 

RECEIVED 

CONTRACTOR CACIUS#_ 

REPORT FOR Mr. TBalVGORQICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USEDTO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 2It1-G721 

DAILY 

COST 

$19,282.43 $37,905.63 

'j 



... ____ .L-.-. • dUMiD";·"; I~I 

MAINTAIN VISCOSITY @ 100+ S/I.. W NATURAL Ga 
10.5· 11.0WICAUSTIC 

,nc:,....,'TV AS LON AS POSSIBLE RUN CENTRIFUGES 
WATER ASREQUIRED TO MAINTAIN \/OLUME 
LOSSES PUMP PILL IN OEGASSER TANK 

DAILY MUD REPORT 

LCM PILL: - 20 MA3 ADD SAWDUST AND PRIMA SEAL 10:1 RATIO, CELLOPHANE 15-20 SX, 
LOSSES PUMP PILL IN DEGASSER TANK 

ANY PROBLEMS PlEASE CAlL 

DOWELL ENGINEER 

xxx CENTRIFUGE 

On LocatIon 
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INVENTORY 

WELL NAME RANGER FORT LIARD 

OPERATOR RANGEROI1.LTD. 

LOCATION I416LAT60.4O' LONG123. 30' 

REPORT FOR Mr. ART &CHRITT 

MATERIALS 

RECEIVED 

CCIN1RACTOR CACIUS.2IIE 

REPORT FOR Mr. TERR'l'GORGICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 29114121 

DATE1~ 

REPORT No 5 

SPUODATE~ 

DAILY 

COST 

$15,496.23 

CUMULATNE 

COST 

$53,501.86 

.. 
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DAILY MUD REPORT 

MAINTAIN VISCOSITY @ 100+ SIL W NATURAL GB. RAISE AS REQUIRED TO ClEAN THE HOlE 
10.5-11.0W/CAUSTIC 

,r-.:"''''.,TV AS LCNV AS POSSIBLE RUN CENTRIFUGES 
AS REQUIRED TO MAINTAIN VOLUME 

CIRCULATION MIX SAWDUST, PRIMA SEAL, CELLOPHANE, AND MICA AS REQUESTED 

ANY PROBLEMS PLEASE CALL 

DOWa.L 8IIGINEER 

" .~. 

On location 
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INVENTORY 

WELL. NAME RANGER FORT LIARD 

OPERATOR RANGER OIL LTD. 

LOCATION P«I LATliO.4O' LONG123. 30' 

REPORT R)R Mr. ART SCHRITT 

. t: 

·,.''''-·T'''''· b?;m'.b~7'7:i:~ 

.cc:~.~~_~ i'~~-'g;' ~~ 
. :··.'·i:~~~ .:..:: :::~~:--;--~;: -~ 

..: .. !: ...... 

MATERIALS 

RECEIVED 

CACTUS.2I&E 

REPORT R)R Mr. teRRYGORGIQiUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 29t1-G721 

DATE 18-JarH17 

REPORT No 6 

SPUD DATE 120Janm 

DAILY 

COST 

$9,410.67 

CUMtAATM! 

COST 

$62,754.53 

....: .... :: .•. ,.;: :' 
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DAILY MUD REPORT 

... .a .• NTll.N VISCOSITY @90SIL W I ADDITIONS OF VISPlEX@ 7 SX PER CIROJlA TIOO 
-11.5 WICAUSTIC 

Inc"" ... TV AS LON AS POSSIBLE RUN CENTRIFUGES 
WATER AS REQUIRED TO MAINTAIN VOLUME 

ANY PROBLEMS PLEASE CALL 

DOWELL ENGINEER 

xxx CENTRIFUGE 

On location 
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• #0+*41"; I~ 

DAILY MUD REPORT 

THE OEGASSER TANK ( - 30 MA3) WI MUD AND ISOlATE, ADD 32 SX OF GEL TO MAKE 90 KGlMA3 

THE ACTIVE SYSTEM: TOP OFF TO 150 MA3 WI WATER 
ADD 35 SX OF VlSPLEX 

xxx CENTRIFUGE 

OUT REPORT: ISOLATE # 2 SUCTION TANK ADD 2 SX OF BICARB, START ANOTHER 2 SX ONCE ORlllING CEMENT MAINTAIN VOLUME @ - 50 % 
ADD WATER AS REQUIRED TO MAINTAIN VOlUME 
KEEP PUMP RATE DOWN WHILE DRILLING CEMENT 

ONCE CEMENT IS ORILLED AND CEMENT IS TREATED INCORPORATE HIGH pH MUD INTO THE ACTIVE SYSTEM 

DOWELL ENGINEER On location 

.. 1 
-:..:4 , 



• 
.. !~ _____ L_.-n 
• whmiiP',tg I~ 

DAILY MUD REPORT 

1\J\I1'01r.,\.IT 1080 KG\M3 OR LESS WITH SOlIDS CONTROl, AND RUN WATER TO MAINTAIN VOlUME 
VIS FROM 60-90 SIL OR AS HOlE DICTA res 

PREMIX GEL 10M3AND8SKSVISPlEXOVER 1 CIRCULATION 
11-11.5 WITH CAUSTIC THRU BARREL 

NOTE II PH CONTROLS VISCOSITY, IF PH GOES UP SO OOES VIS AND PH GOES OOIIVN, VIS GOES DOWN 

DOW8..L ENGINEER 

CUMULATIVE 

COST 
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INVENTORY 

WELL. NAME RANGER FORT LIARD 

OPERATOR RANGER OIL LTD. 

LOCATION NI8 LAllIOAO' LOHG123. 30' 

REPORT FOR Mr. /IRf satRITT 

MATERIALS 

R!CEIVED 

00NTRACr0R 

MATERIALS 

USED LAST 

acrus._ 

MATERIALS 

useD TO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 29114721 

DATE 2I5-Jar>87 

REPORT No 9 

SPUDDATE~ 

DAILY 

COST 

$1,080.78 

CUMULATNE 

COST 

$83,897.11 

• 
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DAILY MUD REPORT 

WEll NAME RANGeR FORT UARD l.OCA11ON P-66 tAnIO 40' l.ONG123 30' TREATMENT" 2811-41721 

OPERATOR RANGeR OIL LTD. CONTRACTOR CACT\JS. 26E REPORT No 10 

REPORT FOR Mr. ARTSCHRJTT REPORT FOR Mr. TERRY GORGICHUCK SPUD DATE 12..1an-87 

ASSEMBLY CASING MUD VOL. (MS) PUMP OUTPUT ANNUlAR VEL mhnln 

BIT SIZE (II1I1I) 444.5 lENGTH(m) SIZE (II1I1I) LENGTH(m) TANKS 140 PUMP 11 165X254 OPPOSfTEDP 22 

BIT NUMBER RR4A 508.0 263 HOLE S1 M3/ST1( 0.0183 OPPOSm:DC 32 
DRIll PIPE 11(II1I1I) 127.0 80 lOTAl 197 PUMP 12 165X254 ClRC.llME 51 

DRILlPIPE QrnmJ. 178.0 80 UNER TOPIBOT. STAN08'f M3ISTK 0.G183 BOTnlMSUP 13 

COLlAR 11(II1I1I) 279.0 56 S.P.M. 228 PUMP PRESS. 15000 

COLlAR l2(mm) 228.0 . 106 M3IMIN 3.7130 

HOlE DATA DESANOER DESILTER DRIU.ING FUJID SPECIFlCA110NS 

MUD TYPE - VlSPLEX FlOWUNEwr. 1070 1070 IcaIm3 MUDwr. 1060-1200 1(g.Im3 

HOLE COND.-GOOD UNDERFlON wr. 1705 1720 IcaIm3 VISCOSITY 60 TO 90 sIL 

DEVlAllON-312m@2degN64E OVERFlOWwr. 1055 1055 IcaIm3 RLTRATE NIC cm3/3O min. 

CURRENT OP.-oRILllNO UNDERflOW RT. 2 2 m3In*I ipH 10.5-11.0 

EQUIPMENT: XX DEGASSER DESILTER DESANDER XXX CENTRIFUGE 

XX DOUBLE DECK OR HIGH SPEED SHAKER SCREEN SIZE 

MUD PROPERTIES INVENTORY 

nME SAMPLE TAKEN 5:45 MATERIALS MATERIAlS RECEIVED MATERIALS MATERIALS MATERIAL DAILY CUMULATIVE 

iSAMPLE FROM flOWLINE RECEIVED LAST USED LAST USED TO REMAINING COST COST 

! PRESENT DEPTH 332 TO DATE. 24 HOURS 24 HOURS DATE ONLOCAnON 

i FlOWUNE TEMPERATURE (e) 16.0 CAUSTIC 180 4 176 $232.00 

DENSITY 1070 X-CIDE 207 48 48 

FUNNEL VISCOSITY (sill 49 NAT BENTON 2160 120 2040 $1909.20 

600 READING 31 UGNITE 56 6 50 $120.00 

'300 READING 20 UME 54 54 

APPARENT VISCOSITY (mPa.st 15.5 SQQAASH 40 40 

PLASTIC VISCOSITY (mPa.s) 11 BICARB 25 12 13 $948.00 

YIELD POINT (Pa) 4.5 MICACOARS 207 207 

GELS 0f10mln. (Pal 23\35 IDF-FLR 7 7 

[pH STRIP I METERb 11 VlSPLEXII 370 42 328 $15414.00 

RLTRATE (cm3i API Ix HTMPI 9 IDFREE208L 4 4 

FILTER CAKE (mm) 2 CEllOPHANE 300 300 

PF 2 MICAMEDIU. 110 110 

MF 2.6 FlOPLEX 50 50 

PM P. SEAL "c" 260 260 
TOTAl HARoNESS-(iniiII\· . X . .. 'Cs' i" 

. ~, .. 
60 P. SEAL "M" 160 160 

CHlORIDES (mall) CALCARB~ 
; . .. ... ':: .. .. .,.;. .; ... ... " '. 

X .... , NaO 280 ' .,: .~ '224 . "., ,,-, .. ,';.,. .. :" 224 ... 

ISAND CONTEf4T" 
.~. x;· "FR. 0.3 CALCARB "SC 336 336 ; . 

.. . .. 
" ',.;' SOLIDS CONTENT X' ·FR. 4.3 CALCAARB·"(J 224 .' .. .. .. 224 

OIlJWAlEROONT % 
-~ -- . -- . - 1', .• 

FR. DETERGENT 20 " .' .~" -. .. .. 20. .. . . ..... '.-

'Mst:::-' . - .. . . "-'-(Kahn3)' x olLRET PREVIoUS CO$T $83 897.11 ,.: ... :".:. . 
' . 

40 .• " ._ .r.#_ ........ ;,. •. _".,) •.• . . - '. ·~w. . . 600 RPM ' . .31. ...:~ ~;... } 

ELEcTRiCAL STAsiL.rTv 
.. _ J .~ '-:".'.".';.:.' .. ._ J_ 

;.i·~;.,.;.._.oo· ... ." . 3OO'RPM" 20 .. ,,;~ " .. 0.:, .. DAILY.COST ~.# •• , .... ....... .' 

otLWATER RAllO , •. ' 
_ .. 

" .. .. "',.' ; .... CUM:,COsr. :>'SaOSi11·. .". .. , ' '. .... - . .. ,_,.w_ .' 2OORPM· 16 

E.C.D. kalm"3 
.. 

ENGINEERiNG eHAAGES .. . .. -"'Alui'!" .. ·· .- 100 RPM '" 1074.02 12 

l"'n" 0.10 DrsCT-o COST I CUM lOTAL $42176.56 . "'AWEI 6 RPM 7 

1"1(' 1.68 TRUCKING 3RPM 7 

::OMMENTS Above InvMtorY Is Not Valid. See Attached MaterIal Sheet For InventOIY 

I,.WE'GHT AT 1080 OR LESS WITH SOLIDS CONTROL AND RUN WATER TO MAINTAIN VOLUME 
2.MAINTAIN VIS FROM 60 TO 90 S\L 

USE PREMIXED GEL. 10 M3 PREMIX AND 8 SX VlSPLEX OVER 1 HOUR 
3.PH AT 11 TO 11.5 WITH CAUS11C THRU THE BARREL 
- NOTEI! PH CONTROLS VlSCOSITY,IF PH COMES UP so DOES VIS AND IF PH GOES DOWN so DOES THE VIS 

14.AS SOON AS POSSIBLE MIX GEL IN THE PREMIX FOR A 120S\L AND ROLL IF POSSIBLE. 

I 

ISTOCK POINT GRANDE PRAIRIE DOWELL ENGINEER ROSS AND WAYNE On Location 

'HONE 532-5078 Camp Room#5 
THE INFORMATION IN THIS REPORT IS BASED ON OUR EXPERIENCE, REPRESENTS OUR BEST JUDGMENT IN THE MATTER AND IS INTENDED TO BE HELPFUL 

l 
BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 

SHALL BE CONSIDERED AS A RECOMMENDAnON TO USE ANY PRODUCT IN CONFLICT WITH EXISnNG PATENTS COVERING ANY MATERIALS OR USE. 
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INVENTORY TREATIoIENT" 2911-0721 

WEll. NAME RANGER FORT UARO 

OPERAlOR RANGER OIL LTD. 

LOCATION ~ LAT60.4O' LONG123. 30' DATE 97.()1·26 

REPoRT fib 10 

REPORTRlR Mr. NrrSCHRITT 

PRODUCTS 

MATERIALS 

RECEIVED 

TO DATE 

CAUSTIC 1! 180 

NAT BENTONITE 100 2160 

UME 54 

BICARB tc 2S 

MibAtOAASE:: 1b3. ." 'JJ1T .... 

IDF-FLR 7 
.. 

ViSPLEXli 1 m 
10 FREE208L 10 4 

CELlti~HAN~ 100 300· 

MICA MEDIUM 104 110 

FLOPLEX 50 

P. SEAL "C" 10 260 

P; SEAl"M". 10. 160 

CALCARB "325" 1~ 224 

cALCARS"se" ~ 33Ii 

CALCAARB"O" 1045 224 

DeTeRGeNT ·10. 20 

BARITE 4640 

CALC CHLORIDE 20 

MAGNA FIBER .. 32. 

REPORT RlR Mr. 1ERRY GORGKKJCK 

MATERIALS 

'. USEDlAST 

24 HOURS 

4 

.. :.' 

. . 

MATERIALS 

USED TO. 

DATE 

44 

1671 

18 . 

4: 

16 

30· 

119 

34 

50 

15 

10 

23 

MATERIAL 

REMAINING 

ON LOCATION 

136 

489 

SPUD DATE 12.J1m.97 

DAILY 

COST 

CUMULATIVE 

COST 

$2.552.00 

$28585.61 

38::' "'$140.00 

54 

'. $144.00 

9 $316.00 $1,264.00 

$1110.00 

7 

251" $43673.00 

4 

266 51,428.00 

110 

50 

210 $1,900.00 

145 $570.00 

214 $100.00 

313 $230.00 

224 

20 

4640 

20 

8 24 $1024.00 
.,~.;'t: _ • 

,-"M::!:IC=A::.:E~~ N;!!E::!:;;.i::;"':.ll:'''"''''''.I:::·~;''''"'''·''f-"'·~'':';;;;::'':''"'~':::;'~;;:''~. =" . .:.;; ... "" ... ..;;;;;f.,;,.~~.;.:.;..;:.;..;..-;,-j.;,;,:'.===~~~±::::-=239;:::E~7..,.",..~=,."...~~=,.,...--I ...... r . -. . '''':t' - ... ~ .-'li'~~~., . .,...-.:-. -..... . .... ,'''.~-.; .. -.- " 
SAWDUST '. . 1401L 525" . :., ., 875" .: .. $3,412.50 

............. 
'127' ,. 

.;-j . 

•••• ~ ", - t'-:.rr:,,' , 

. ', .. ', ::.~ -' : ...... :,' 

TOTALS $456.00 $84,353.11 

• 
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DAILY MUD REPORT 

"

JEIGHT 1080 KG\M3 OR LESS WITH SOLIDS CONTROL, AND RUN WATER TO MAINTAIN VOLUME 
MAINTAIN VIS FROM 6Q.9O S\l OR AS HOLE DICTATES 

USE PREMIX G8.. 10M3 AND 8 SKS VlSPLEX OVER 1 CIRCUlATION . 
~ AT 11-11.5 WITH CAUSTIC THRU BARREl 
S SOON AS POSSIBLE MIX GEl IN PREMIX FOR +120 VIS AND ROll OVER IF POSSIBLE 

DOWELL ENGINEER 

xxx CENTRIFUGE 
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INVENTORY 

WElL NAME RANGER FORT lIARD 

OPERATOR RANGER OIl LTD. 

LOCATION P-66 LAT60.4O' LONG123. 30' 

REPORT FOR Mr. ART SCHRm 

MATERIALS 

RECEIVED' 

CONTRACTOR CACTUS#26E 

REPORT FOR Mr. TERRY GORGICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TafALS 

TREATMENT. 2911-0721 

DATE 'ZT-Jan.91 

REPORTNo 11 

SPUD DATE 12-Jan-97 

DAILY 

COST 

$13A80.80 

CUMULATIVE 

COST 

$97,833.91 

.. ,(. 
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DAILY MUD REPORT 

WEll NAME RANGER FORTUARD l.OCA11ON P-66LA'RIO..sa LONG123 30' DATE 3hIan-87 TREATMENT " 2911~1 

OPERAroR RANGER OIL LTD. CONTRACroR CACTUSII26E REPORT No 12 

REPORT FOR Mr. AIfT SCHRlTT REPORT FOR Mr. TERRY GORGICHUCK SPUD DATE 12..Jan.87 

ASSEMBLY CASING MUD VOL. 1M3) PUMP OUTPUT ANNULAR VEL mlmln 
BIT SIZE (mm) 444.5 LENGTH (m) SIZE (mml LENGT'H(ml TANI<S 160 PUMP 111 165)(254 OPPOSITEDP 28 

BIT NUMBER RR4A 508.0 263 HOLE 78 M3/STK 0.0163 OPPOSITE DC 31 

DRIll PIPE #1Cmm) 127.0 193 TOTAL 238 PUMPt12 165)(254 ClRC.nME 61 

DRILLPIPE #2(mml 178.0 84 LINER lOPlBOT. STAND BY 25 M3/STK 0.0163 BOTlOMSUP 16 .. 
COLLAR 111(mm) 279.0 53 S.P.M. 220 PUMP PRESS. 13900 

COLlAR 112(mm) 228.0 108 M3/MIN 3.5827 

HOU:DATA DESANDER DESILTER DRIl.UNG FlUID SPECIFICATIONS 

MUD TYPE • VlSPLEX FLOWLINE wr. 1075 1075 Iqj(m3 MUDWT. 1060-1200 Kalm3 

HOLE COND.-GOOD UNDERFLOW wr. 1730 1705 Jcgfm3 VISCOSITY 70 to 90 s/l. 

DEVlAnoN-344m2degN64E OVERFLOW wr. 1055 1055 Iqj(m3 FILTRATE NIC cm3/30 min. 

CURRENT OP.-DRlllING UNDERFLOW RT. 2 2 m31mfn 10.5-11.0 

EQUIPMENT: XX DEGASSER DESILTER DESANDER xxx CENTRIFUGE 

xx DOUBLE DECK OR HIGH SPEED SHAKER SCREEN SIZE 

MUD PROPERnES INVENTORY 

r:-n.:;;M"-'E:..;S"'A.::;M::.:P..:::L::E...:T.:..;A:;.:KE::;N"--________ t-_...::5:.:;:30=-_-I1 MATERIALS MATERIALS RECEIVED MATERIALS MATERIALS MATERIAL DAILY 

COST 

CUMULATIVE 

COST SAMPLE FROM FLOWLINE RECEIVED lAST USED lAST USED TO REMAINING 

PRESENT DEPTH 436 TO DATE 24 HOURS 24 HOURS DATE ON LOCATION 

FLOWLINE TEMPERATURE (C) 44.0 180 4 176 $232.00 

DENSITY 1070 X-CIDE207 48 48 

I FUNNEL VISCOSITY (sI\.} 66 NATBENTONI 2320 120 2200 $1.909.20 

600 READING 61 LIGNITE 56 6 50 $120.00 

300 READING 37 LIME 54 54 

APPARENT VISCOSITY (mPa.sl 30.5 SODA ASH 40 40 

PLASnc VISCOSITY (mPa.s) 24 BICARB 25 12 13 $948.00 

'YIELD POINT (Pa) 8.5 MICACOARS 207 207 

GELS 0110 mln . ...LPa) 4\29 IOF-FLR 7 7 
pH STRIP I I METERI)( 11.5 MsPLEXII 530 42 488 $15,414.00 

FILTRATE (cm3) API Ix HTHPI 6.5 10 FREE 208L 4 4 

FILTERCAKf.(mm) 3 ~EllOPHANE 300 300 

PF 1~ MICAMEDIUJI 110 110 

MF 2.4 FLOPLEX 50 50 

PM P. SEAL "c" 260 260 

rOTALHARONESS(~) X Ca P. SEAL"M" 160 160 

~HLORIDES (mgIl) X NaCI CALCARB "32! 224 224 

ISAND.CoNTENT % X FR. 0.3 CALCARB"SC 336 336 

I SOLIDS CONTENT % X FR. 4.3 ~CAARB"O 224 224 

:>llJWATERCONT·· % FR. DETERGENT 20 20 

.~!!BT:::.· !.... __ .. _. ·""·''''''''''''J.:.lIIlKal' ~'m3:,:::3:L...J)~X~O!!:IL:..!R;::ET;!L+-_~50:.. __ II-__ ......:.P.:.;R~Ec:.VI~O~U::::S..:::COS=T!.f_;......:!:$9~7..!!.833=.:::,91!...;:.. --"'.-::...:_-+_--'---'-_____ --1 ._ .. _..:~.:.f~!'~+-_...:6:..:.'"'-, -_l 

·1i~E=L=EC=TR~ICAL~:..;S~~~A=B~llITY~·~·~· ~--~~--· __ ~~-----~r_~--__ --'-0Al~=LY~COS~~T+_...::$44~.~91~1~.1~9-~--'---~~~------______ ~-~RP~r_--...::3~7--~ 
:>IL WATER RAm " . . CuM. CosT $142:745.10 .' 200 RPM 28 
~~~~~~----------+--~-----*--------~~~~~~~~-----+_----------'-~--~-.--=~~c1_--~~--l 
:.C.D. kg/m"3 ~i)73.45 ENGINEERING CHARGES $9 120.00 100 RPM::::r_---""-7_~ 

t-''n::...· _____________ -I~-.:::0'-'.49=---IFIlISC'r=c.:...::::ID..:::COS=''-T.:..;/CU=M=-TOT=.:..;AL=t_~$7'-"""3~72::::.55::::.._::::$80::::!.:492=.55=-t __________ --f .. __ .~RPM,4-_--=3_--l 
~~~----____________________ ~ __ ~O~.43~ __ -JL-________ TR~~~~NG~ ________________ ~ ________________ --J. _____ ~RP~~ __ ___'3~ __ _l 

~OMMENTS Above InventC!IY.1s Not Valid See AttacIted Material Sheet For Inventory 

I WEIGHT AT 1080 OR LESS WITH SOLIDS CONTROL AND RUN WATER TO MAINTAIN VOLUME 

1
2.MAlNTAIN VIS FROM 60 TO 90 SIl. 

USE PREMIXED GEL. 10 M3 PREMIX AND 8 SX VlSlPLEX OVER 1 HOUR 
'-PH AT 11 TO 11.5 WITH CAUSnC THRU THE BARREL 

MIX 2 SX AT A nME AS rr IS A LARGE BARREL 
!.KEEP PREMIX READY TO GO WITH 150 SIl. VIS OR HIGHER 

I 

ISTOCK POINT GRANDE PRAIRIE DOWELL ENGINEER ROSS AND WAYNE On Location 

'HONE 532 • 5078 Camp Room # 5 
THE INFORMATION IN THIS REPORT IS BASED ON OUR EXPERIENCE. REPRESENTS OUR BEST JUDGMENT IN THE MATTER AND IS INTENDED TO BE HELPFUL 
BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM rrs USE. FURTHERMORE. NOTHING CONTAINED HEREIN 

I SHALL BE CONSIDERED AS A RECOMMENDATION TO USE ANY PRODUCT IN CONFLICT WITH EXISTING PATENTS COVERING ANY MATERIALS OR USE. 
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INVENTORY 

WEll. NAME RANGER FaU UARD 

0PERA1CR RANGEROLL1D. 

LOCATION P-66 LAlUO.4O' LONG123. 30' 

CACIUS.2IIE 

REPORT FOR Mr. ART SCHRITT REPORT FOR Mr. 1ERRV GORGICHUCK 

MATERIALS MATERIALS MATERIALS MATERIAL 

RECEIVED USED lAST USED TO REMAINING 

PRODUCTS TOCATE 24 HOURS DATE ON LOCATION 

CAUSTIC 1 180 15 ffl 113 

~~itiEiZ07.·.···· ··i1t 1(········.······ •. ·.48 
.. .. .: ..... 

······.···.··········48···· 
. .. ....... :. . ...•...... 

NAT BENTONITE 103 2320 109 1860 <160 

LiaNm:: .. 1 . 56 18 
.. 

.38 

UME 54 54 

sooAASi-I :. tQ 40 4 .. 36 
BICARB 1C 25 16 9 

MICA COARSE .. 1W 2JJ7 30 177 

IDF-FLR 1 7 7 

VlSPLEXIl . 1 530 109 260 270 

10 FREE 208L 10 4 4 

CELLOPHANE ~ 300 34 266 

MICA MEDIUM 104 110 110 

FLOPl.EX 1 50 12 12 38 

• P. SEAL"C" 10 260 50 210 

I P. SEAL"M" 10< 160 15 145 

CAlCARS "325" 104l 224 10 214 

CALCARB "SC" 1045 336 23 313 

CALCAARB"O" 104S 224 224 

DETERGENT 10< 20 20 

BARITE 1 4640 4640 

CALC CHLORIDE 20 20 

MAGNA FIBER 32 8 24 

MICA FINE .' 239 239 

SAWDUST 1401) 525 875 

CALC CARS "FG" ,168 168 

160 160 .. 
.. .200 200 ...... : 

360 . , 360 -,-. 

TOTALS 

TREATMENT. 2911-0721 

DAle 28-Jan.87 

REPORTNo'12 

SPUD DAle 12..Jan.87 

DAILY CUMULATIVE 

COST COST 

$870.00 $3886.00 

$1,734.19 $29592.60 

$360.00 

$144:00 

$1264.00 

$1110.00 

$40003.00 $95420.00 

$1,428.00 

$2.304.00 $2,304.00 

$1,900.00 

$570.00 

$100.00 

$230.00 

$1024.00 

$3,412.50 

." 

·····--.--r·-
" .. 

.~ ' .. '. 
.. . --. ::~.:.;: , . 

i 
.- '.' 

544,911.19 $142,745.10 
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WELL NAME RANGER FORT LIARD 

OPERATOR RANGER OIL L TO. 

DAILY MUD REPORT 

LOCATION P-66lAT60 4f1 LONG123. 30' DATE 

CONTRACTOR CACIlJS. 26E REPORT No 
REPORT FOR Mr. JOHN FAUlKNER REPORT FOR Mr. TERRYGORGICHUCK SPUD DATE 

ASSEMBLY CASING MUD VOL 1M3) 
BIT SIZE (mm) 444.5 LENGTH(m) SIZECmm) LENG1lt(m) TAN1<S 138 

BIT NUMBER RR4A 508.0 283 HOLE 89 
I 

DRILL PIPE #1(mm) 127.0 223 lOTAL 227 

DRtUPIPE I2Cmml 178.0 84 UNER lOPIBOT. STANDBY 20 

COLlAR .'(mm) 279.0 53 

COLlAR l2(mm) 228.0 106 

HOLE DATA DESANOER DESLTER 

MUD TYPE • VlSPLEX FLOWUNEWT. 1100 1100 1caIm3 MUDWT. 

HOLE COND.-GOOD UNDERFLOW WT. 1785 1760 kaIm3 VISCOSITY 

DEVIATION-466m 4.5deg@N74.5E OVERFLOW WT. 1075 1080 kaIm3 FILTRATE 

CURRENT OP . .CJRCULATE UNDERFLOW RT. 2 3 m31min pH 

I EQUIPMENT: XX DEGASSER DESILTER DESANDER 

XX DOUBLE DECK OR HIGH SPEED SHAKER SCREEN SIZE 

TREATMENT" 2811~1 

13 

12~7 

PUMP OUTPUT ANNUlAR VEL. mlmln 
PUMP., 165)(254 OPPOSITEDP 27 

M3/STK 0.0163 OPPOSITE DC 30 

PUMP 12 165)(254 ClRC. TIME 59 
M3/STK 0.0163 BOTlOMSUP 19 

S.P.M. 214 PUMP PRESS. 14000 

M3IMIN 3.4850 

DRILUNG FLlftD SPECIFICATIONS 

106()..1200 KoIm3 

701090 sIl 

NIC cm3/30 min. 

".0TO 11.5 

XXX CENTRIFUGE 

MUD PROPERTIES INVENTORY 

TIME SAMPLE TAKEN 5:30 MATERIALS MATERIALS RECENED MATERIALS MATERIALS MATERIAL DAILY CUMULATIVE 

SAMPLE FROM FLOWLINE RECENED lAST USED LAST USED TO REMAINING COST COST 

I PRESENT DEPTH 466 TO DATE 24 HOURS 24 HOURS DATE ON LOCATION 

FLOWLINE TEMPERATURE eC) 54.0 CAUSTIC 180 4 176 $232.00 

DENSITY 1100 X-CIDE207 48 48 

FUNNElVISCOSITYCsIl) 65 NAT BENTON 2320 120 2200 $1909.20 

SOOREADING 68 LIGNITE 56 6 50 $120.00 

300 READING 42 LIME 54 54 

APPARENT VISCOSITY CmPa.sl 34 SOOAASH «) «) 

J PLASTIC VISCOSITY (mPa.s) 26 BICARB 2S 12 13 $948.00 

fiELD POINT (Pa) 8 MICACOARS 207 207 

3ELS 0110 min. (Pal 2\22 IDF·FLR 7 7 

IpH STRIP I METERlx 11.5 !vISPl.EXU 530 42 488 $15414.00 

'filTRATE (cm3) API X HTHP 8 10 FREE 208L 4 4 

FILTER CAKE (mml 3 CELLOPHANE 300 300 

i>F 3.5 MICAMEOIUt. 110 110 

IMF 5.3 FLOPLEX 50 50 
,,~ P. SEAL "c" 260 260 

roTAL HARDNESS (rngII) X Ca «) P.SEALV 160 160 

::HLORIDES (rngIl). 
... X NaCI 460 CALCARB~ 224 224 

SAND CONTENT % X FR. 0.3 CALCARB "SC .' 
336 336 

;OllOS CONTENT %X FR. 6.1 . CALCAARB "0 ," , 224 224 

JILNVATER CONT 'It. FR. DETERGENT 20 20 

lMST . ~"(KaIm3) X OILRET 55 " PREvtoUS COST .' $142 745.10 6OORP.M ',c ·~.,68 .J' 

'ELEcTRICAL STABlmY. ' -". 'DAILYCOST $23575.61 . ' ". . "~, 300 RPM . !~ , 42 , 

lit WATER,RATlO·. ".': ",":~ " 
:~:) 

, , 
CUM. COST $166.320.71 ' .. ". , .," 0",200 RPM ":,.,,',' 30 

:.C.D. kalm"3 1103.04 ENGINEERING CHARGES $9600.00 100 RPM 17 

l"n" 0.53 bIscro COST I CUM lOTAL $83160.36 $92.760.36 6 RPM 3 
1"1<" 0.35 TRUCKING 3 RPM 3 

~MMENTS Above Inventory Is Not Valid. See Attached Material Sheet For Inventory 

1,.wEIGHT AT 1080 OR lESS WITH SOUDS CONTROL AND RUN WATER TO MAINTAIN VOLUME 
2.MAINTAIN VIS FROM 60 TO 90 S\L 

USE PREMIXED GEL. 10 M3 PREMIX AND 8 SX VlSPLEX OVER 1 HOUR 
IoPH AT 11 TO 11.5 WITH CAUSTIC THRU THE BARREL 

ADD 1 SX EVERY 2 HOURS 
14.KEEP PREMIX READY TO GO WITH 150 S\L VIS OR HIGHER 

I 
Il'lTOCK POINT GRANDE PRAIRIE DOWELL ENGINEER ROSS ANDWAYNE On Localion 

'HONE 532-5078 C8.111J'. Room #5 
THE INFORMATION IN THIS REPORT IS BASED ON OUR EXPERIENCE, REPRESENTS OUR BEST JUDGMENT IN THE MAlTER AND IS INTENDED TO BE HELPFUL 

L 
BUT WE CANNOT ASSUME RESPONSIBILrTY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE. NOTHING CONTAINED HEREIN 

SHALL BE CONSIDERED AS A RECOMMENDATION TO USE ANY PRODUCT IN CONFLICT WITH EXISTING PATENTS COVERING ANY MATERIALS OR USE. 

.. 
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INVENTORY 

WEll. NAME RANGER FORT UARO 

OPERATOR RANGER OIL LTD. 

LOCAllON P_ LAT60.4O' LONG123. 30' 

CACI\JS" 26E 

REPORT ~ Mr. JOHN FAIJI.KNER REPORT~ Mr. lERRYGORGICHUCK 

PRODUCTS 

MATERIALS 

RECENED 

TO DATE 

MATERIALS 

USED lAST 

24 HOURS 

MATERIALS 

USED TO 

. DATE 

CAUSTIC 1( 180 20 ~ 

NAT BENTONITE 103 2320 71 1931 

UME 54 

SOOAASH'·· . 
. 

10 •.•. 40 4 

BICARB 1( 25 16 

MICAcoARSE 103. ' 2JJ7 30 

IDF-FLR 7 

VlSPLEXIl 530 318 

ID FREE208L 10 4 

CELLOPHANE 100 300 34 

MICA MEDIUM 104 110 

FLOPLEX 50 12 

P. SEAL ·C· 10 260 50 

P. SEAL "M" 1() 160 15 

CALCARB "325" 104l 224 10 

CALCARB·SC".104S 336 23 

CALCAARB"O" 1045 224 

DETERGENT 1() 2JJ 

BARITE 4640 

CALC CHLORIDE 2JJ 

MAGNA FIBER 32 8 

MICA FINE, 239 

SAWDUST 1400 525, 

CALC CARB "FG" 168 

360 .,0' • 

MATERIAL 

REMAINING 

ON LOCATION 

93 

389 

38:· 

54 

36 

9 

177 

7 

212 

4 

266 

110 

38 

210 

145 

214 

313 

224 

4640 

2JJ 

24 

239 

'875 

168 

160 

TOTALS 

TREATMENT" 2911~721 

DATE 29-Jan..97 

REPORTNo 13 

SPUD DATE 12.JarH17 

DAILY 

COST 

$1160.00 

$1129.61 

CUMULATNE 

COST 

55046.00 

$30,722.21 

$144.00 

$1264.00 

$1110.00 

$21 286.00 $116706.00 

$1,428.00 

$2,304.00 

$1,900.00 

$570.00 

$100.00 

$230.00 

$1024.00 

$3,412.50 

Y',. '. 

. :: .. " 

••• ,;!:':- . ...; ..... ,,~.~ ... ,. 

$23.575.61 $1OO,m.71 
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DAILY MUD REPORT 

IIA'''',""UT 1080 KG\M3 OR LESS WITH SOLIDS CONTROL, AND RUN WATER TO MAINTAIN VOLUME 
'M .. ,'NT .... 'N VIS FROM 60-90 SII.. OR AS HOLE DICTATES 

PREMIX GEl. 10M3 AND 8 SKS VlSPLEX OVER 1 CIRCULATION 
11-11.5 WITH CAUSTIC THRU BARRa. WITH 1 SACK EVERY 2 HOURS 

PREMIX READY TO GO AT 150 S\L OR HIGHER 

DOWEll ENGINEER 



..... __ L .. -n • IdM';Ii" IWUlRAI 

INVENTORY 

WELL NAME RANGER FOR1' LIARD 

OPERATOR RANGER OIL LTD. 

LOCATION .... IATaO.4O'LONG123. 30' 

REPORT FOR Mr. JOHN FAUUCNER 

MATERIALS 

RECEIVED 

CClN1'RAC1OR ~.2SE 

REPORT FOR Mr. TERRYOORGICHUCK 

MATERIALS 

USED lAST 

MATeRIALS 

USED TO 

TOTALS 

TREATIIEHT# 29t14721 

DATE 3II.JIn.m 

REFORTNo 14 

SPUD DATE t2oJan.87 

DAILY 

COST 

CUlUATIVE 

COST 

$16.689.00 $183.009.71 

( 

• 

-..... -~ 



-k •• ___ .'DoweI/ • dOMi@pl§ I 

C; 'i 0 - / 'J- S -'7 

;< I't, tJ 64~ /L Z TT ~ 
DAILY MUD REPORT 

.wEIGHT AT 1080 OR LESS WITH SOliDS CONTROl AND RUN WATER TO MAINTAIN VOlUME 
UI1.NTI1.'" VIS FROM 60 TO 90 S\l 

WI ADDITIONS OF 8 SX OF FLOPLEX AND 4 SX OF V\SPtEX 
PH AT 11 TO 11.5 WITH CAUSTIC THRU THE BARREL 

PREMIX READY TO GO WITH 150 S\l VIS OR HIGHER 

DOWEll ENGINEER On LocatIon 



.. __ .'-. .... • 'U.';;@ IWUWIRI 

INVENTORY 

WBJ. NAME RANGER fORT LIARD 

OPERATOR RANGEROILLTD. 

LOCAllON fl.66 LAT60.4O' LONG123. 311' 

REPORT FOR Mr. JOHN FAUUCNER 

MATERIALS· 

RI!CEIVED 

00N1'IW:T0R CACtUS_. 
REPORT FOR Mr. TERRYGORGICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

TREATIIENT. 29t1~ 

DATE 31-Jart.87 

REPORTNo 15 

SPUD DATE 12-.IID87 

DAILY 

COST 

CUMULATIVE 

COST 

$20,678.00 $203,687.71 



1. ....... '1"-.... 1 • iidMMiiU"i§ luuwta 

DAILY MUD REPORT 

.wEIGHT AS LON AS POSSIBLE WITH SOLIDS CONTROL AND RUN WATER TO MAINTAIN VOLUME 
VIS FROM 70 TO 90 S\L 

WI ADDITIONS OF 8 SX OF FLOPLEX AND 4 SX OF VISPLEX 
AT 11 TO 11.5 WITH CAUSTIC THRU THE BARREL 

PREMIX READY TO GO WITH 150 S\L VIS OR HIGHER 

TRIPS RIH BREAK CIRCULATION BELOW SHOE AND EVERY 10 - 15 STANDS 

oowru ENGINEER 

xxx CENTRIFUGE 

On location 
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INVENTORY 

WB.LNAMe RANGER FORI' LIARD 

OI'EWoTOR RANGEROILLlO. 

LOCATION fI.66 LATIiOAO'LOHG123. 30' 

REPORT FOR Mr. JOHN FAlAJCNER 

MATERIALS 

RECEIVED 

CONTRACTOR CACTUS-. 

REPORT FOR Mr. TERRYGORGICHUCK 

MATERIALS· 

USED LAST 

MATERIALs· 
USEOTO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 29t1-G721 

DATE W'eIHJ7 

REPORTNo 16 

SPUDDATE'~ 

DAILY 

COST 

CUMUlATIVE 

COST 

$6,008.00 $209,695.71 

:.' 



1. .... I11III .... '---.-11 • fibdIN"g"; I~ 

DAILY MUD REPORT 

AS LON AS POSSIBLE Willi SOLIDS CONlROLAND RUN WATER @ 20 - 25lJMIN TO MAINTAIN VOlUME 
VIS @ 90 S\L MINIMUM 

WI ADDITIONS OF 8 SX OF FLOPLEX AND 4 SX OF VlSPLEX 
AT 11 TO 11.5 WITH CAUSTIC lliRU THE BARRa 

PREMIX READY TO GO WITH 150 S\L VIS OR HIGHER 

TRIPS RIH BREAK CIRCULATION BELOW SHOE AND EVERY 10 - 15 STANDS 

DOWaL ENGINEER 

xxx CENTRIAJGE 

MATERIALS MATERIAL DAILY CUMULATIVE 

COST COST 

On LocatIon 
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INVENTORY 

WB.L NAME RANGER RlRT lIARD 

OPERATOR RANGEROII.LTD. 

LOCAllON N6LA1aI.4O' 1DNG123. 30' 

REPORT FOR Mr. JOHN fAIJLKNER 

MATERIALS 

RECEIVED 

CAC1\JS_2&E 

REPORT FOR Mr. TERRY'OQRGICHUCK 

MATERIALS 

USEDLAST' 

MATERIALS 

USEDTO 

MATERIAL . 

REMAINING 

TOTALS 

TREATMENT. 281100721 

DATE 2-FeOm 

REPORTNo 17 

SPUD DATE 12-Jan.87 

DAILY 

COST 

$6,066.00 

CUMULATIVE 

COST 

$215,761.71 



... -----'''---.. 
_ MOdd:;;,,; I~ 

DAILY MUD REPORT 

AS LON AS POSSIBLE WITH SOUOS CONTROl AND RUN WATER@ 20 - 25 UMIN TO MAINTAIN VOLUME 
VIS @ 90 su. MINIMUM 

USE CAUSTIC TO CONTROl VISCOSITY TO A MAXIMUM pH OF 11.5 
WI ADDITIONS OF 8 SX OF FLOPLEX AND 4 SX OF VISPLEX SEE MUD MAN BEFORE MIXING 

IF VISCOSITY CLIMBS ABOVE 170 SIl. RUN HEAVY STREAM OF WATER FOR 1 CIRCULATION 
AT 11 TO 11.5 WITH CAUSTIC THRU THE BARREL 

PREMIX READY TO GO WITH 150 S\L VIS OR HIGHER 

TRIPS RIH BREAK CIRCULATION BELOW SHOE AND EVERY 10 - 15 STANDS 

DOWElL ENGINEER 

xxx CENTRIFUGE 

On Location 



,--_'.. ..... _-" • iUM,"'; I~ 

INVENTORY 

WB.L NAME RANGER R)Rf LIARD 

OPERATOR RANGEROILLTD. 

1.OCA11ON .... IAT60.4O' LONG123. 30' 

REPORT FOR Mr. JOHN IWAICNER 

MATERIALS 

RECEIVED 

cotCTRACtOR CI\C'IUS.2IiE 

REPORT FOR Mr. TBUn'00RGICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

TREA11IENU 29'11-G7'2t 

MTE 3-4'eb.Q7 

RB'ORTNo 18 

SPUD MTE 12-JIn.87 

DAILY 

COST 

c:uMl!LATIVE 
COST 

$1,884.00 $217,645.71 



~1E _____ 'DoweIl 
• 1!dMMU§PI§ I 

DAILY MUD REPORT 

I.Y"O:::"''" I AS LON AS POSSIBLE WITH SOLIDS CONTROL AND RUN WATER @20-25 UMIN TO MAINTAIN VOLUME 
...... ,NT .... ,N VIS @ 90 SIL MINIMUM 

USE CAUSTIC TO CONTROL VISCOSITY TO A MAXIMUM pH OF 11.5 
WI ADDITIONS OF 8 SX OF FLOPLEX AND 4 SX OF VlSPLEX SEE MUD MAN BEFORE MIXING 

AT 11 TO 11.5 WITH CAUSTIC THRU THE BARREL 
PREMIX GEL @ 30 KG IM"3 

TRIPS RIH BREAK CIRCULATION BELOW SHOE AND EVERY 10 - 15 STANDS 

DONELL ENGINEER 

xxx CENTRIFUGE 

MATERIAlS MATERIAl DAILY 
COST 

On location 



.:t.... - .. ' ': .. ' '":" ~ 

WB.L NAME RANGER FORT LIARD 

OPERATOR RANGEROILLTD. 

REPORT FOR Mr. JOHN FAUU<NER 

MATERIALS 

RECEIVED 

INVENTORY 

LOCATION f4i8LAT&O.4O'LONG123. 30' 

CONTRACTOR CACIUS._ 

REPORT FOR Mr. TERRYGORGICHUCI< 

MATERIALS 

USI!OTO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 2811-0721 

DATE 4.f'eb.87 

REPORTNo 19 

SPUD DATE 12-Jan.87 

DAILY 

eosT 

$3,970.00 $221,615.71 

• 



•. ____ .'n-..... , _ jibHiDi"g";; I~ 

DAILY MUD REPORT 

1.WEIGHT AS lOW AS POSSIBlE WITH SOliDS CONTROl AND RUN WATER @ 20 - 25 UMIN TO MAINTAIN \IOl.UME 
.... 'NT.II.'N VIS @ 80 S\L MINIMUM 

USE CAUSTIC TO CONTROl VISCOSITY TO A MAXIMUM pH OF 11.5 
WI ADDITIONS OF 8 $X OF FlOPLEX AND 4 SX OF VlSPlEX SEE MUD MAN BEFORE MIXING 

AT 11 TO 11.5 WITH CAUSTIC THRU THE BARRel 
PREMIX Gel @ 30 KG IMA3 

TRIPS RIH BREAK CIRCULATION BelOW SHOE AND EVERY 10 - 15 STANDS 

DOWEll ENGINEER On LocatIon 
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INVENTORY 

WBLNAME RANGER RlRT LIARD 

OPERATOR RANGEROILLTD. 

LOCATION p.aJ lAT60.4II' t.ONG123. 30' 

REPORT fOR Mr. ART SCHRITT 

MATERIALS 

RECEIVED 

CIONTRACTQR 

REI'ORT fOR Mr. 

MATERIALS 

USEDLAST' 

CACl'US._ 
DENNIS BROWN 

MATERIALS 

USEDTO 

MATERIAL 

REMAINING 

TOTALS 

TREATMENT. 2I11~ 

DAn: 6f'eb.e7 

REI'ORT No 20 

SPUDDAn: 1:w.n.87 

DAILY 

COST 

CUMULATNE 

COST 

$7,958.00 $229,573.71 



-, _____ '''''--'1 _ $bPJiij.i§i.i§ IWUWVI 

DAILY MUD REPORT 

WEll NAME RANGER FORT UARD LOCATION f>.66LAT60 40' LONG123.: DATE 06-Feb-87 TREATMENT. 2911'()721 

OPERATOR RANGER OIL LTD. CONTRACTOR CACTUS. 26E REPORT No 21 

REPORT FOR Mr. ART SCHRITT REPORT FOR Mr. DENNIS BROWN SPUD DATE 12..Jan.97 

ASSEMBLY CAS~ MUDVOl.(M3) PUMP OUTPUT ANNULAR VEl. mhiIIn 
BIT SIZE (mm) 444.5 LENGTH(m) SIZE (mm) LENGTH(m) TANKS 119 PUMP" 152X254 OPPOSITEDP 23 
BIT NUMBER 3 508.0 263 HOlE 189 M3ISTK 0.0138 OPPOSITEOC 28 

DRill PIPE "(mm) 127.0 602 TOTAl 3GB PUMP 12 152lC2S4 ClRC. TIME 85 

DRIllPIPE l2(mml 127.0 54 UNER TOPIBOT. STANO BY M3ISTK 0.0138 BOTTOMS UP 47 

COLLAR II1(mm) 178.0 84 S.P.M. 23S PUMP PREss. 1550( 

COLLAR l12(mm) 228.0 87 M3IMIN 3.2477 

HOLE DATA DESANDER DESILTER DRIWNG FLUID SPECIFICATIONS 

MUD TYPE - VISPLEX FLOWlINE WT. 1160 1160 kQIm3 MUDWT. 

HOlE COND.-GOOD UNDERflOW WT. 1930 1930 kQIm3 VISCOSITY 

IEVIATlON-808 m 1.3 az 135.4 OVERFLOWWT. 1140 1140 kg/m3 FILTRATE 

CURRENT OP.-TRIPPING UNDERflOW RT. 4 4 m3lmln pH 

EQUIPMENT: xx DEGASSER DESIL TER DESANDER xxx CENTRIFUGE 

xx DOUBLE DECK OR HIGH SPEED SHAKER SCREEN SI2175 x3 II " 110x3112 

MUD PROPERTIES INVENTORY 

~T..::.IM;:.;E=-S;::;A;.;:M;:.;P~L==E:....:T~AK=EN;';"" _____ -I __ ...;:6;;;::00"'-_-iI MATERIALS MATERIALS RECEIVED MATERIALS MATERIALS MATERIAL 

SAMPlE FROM FLOWLINE RECEIVED LAST USED LAST USED TO REMAINING 

PRESENT DEPTH 856 TO DATE 24 HOURS 24 HOURS DATE ON LOCATION 

FLOWliNE TEMPERATURE (C) 65.55555556 CAUSTIC 240 4 236 

DENSITY 1160 X.cIDE 207 96 96 

FUNNEL VISCOSITY (sill 130 NAT BENTON 2320 120 2200 

600 READING 72 LIGNITE 56 6 50 

300 READING 50 LIME 648 648 

APPARENT VISCOSITY (mPa.s) 36 SODA ASH 40 40 

PlASTIC VISCOSITY (mPa.s) 22 BICARB 25 12 13 

YIelD POINT (Pa) 14 MICACOARS 207 207 

GelS 0110 min. (Pa) 9.5f/44 IDF-FlR 7 7 

pH STRIP X METERJ 10 VlSPlEXII 770 42 728 

FILTRATE (cm3) API X HTHPJ 6 IDFREE208L 4 4 

FILTER CAKE (mm) 1.5 CELlOPHANE 300 300 

PF 2 MICA MEDllJIi 110 110 

MF 3.9 FLOPLEX 150 150 

PM P. SEAL "C" 260 260 

TOTAL HARDNESS (mgn) Ca P. SEAL "M" 160 160 

CHlORIDES (mgIl) , X NaCl 1500 CALCARB"32 224 224 

SAND CONTENT "'-"'Yo X FR. 0,3 9ALCARS"S'<: 336 

SOLiDS'CONTENT'-- -- "''Yo X FR: 9,756097561 CALCAARB"O ,224 224 

OlllWATeRCONT ''Yo -" FR. DETERGENT ,,52 ·52 

... ~~. ~(-;~'-'h __ P8EVIOUSCOST ."'1'####.11 

ELEcTRICAL'STABILITY"-- - "'.' _." ." DAiLY COsT $174.00 

OIL WATER RATIO CUM. COST 11#1##'111111'" GElS 

E.C.D. kglm"3 1164.31 ENGINEERING CHARGES 13440 105 15 

"n" 0.11 IscrDCOST/CUMTOTAL 114873.855 128313.85510m 44 

Ok" 2.09 TRUCKING 120 m 40 

COMMENTS Above Inventory Is Nol Valid. See Attached Malerial Sheet For Inventory 

1.wEIGHT AS LOW AS POSSIBLE WITH SCUDS CONTROL AND RUN WATER @ 20 - 25l1MIN TO MAINTAIN VOLUME 
2.MAlNTAIN VIS @ 90 S\L MINIMUM 

USE CAUSTIC TO CONTROL VISCOSITY TO A MAXIMUM pH OF 11.5 
WI ADDmONS OF 8 SX OF FLOPLEX AND 4 SX OF VISPLEX SEE MUD MAN BEFORE MIXING 

3.PH AT 11 TO 11.5 WITH CAUSTIC THRUTHE BARREL 
4. PREMIX GEL @ 30 KG IMA3 

ON TRIPS RIH BREAK CIRCULATION BELOW SHOE AND EVERY 10 - 15 STANDS 

" .. 

1060-1200 Kg/m3 

701090 sIl 

NIC cm3130 min. 

".0TO 11.5 

DAILY 

COST 

·'600 RPM 

300 RPM 

200 RPM 

100 RPM 

6 RPM 

3 RPM 

CUMULATIVE 

COST 

$232.00 

$1,909.20 

$120.00 

$948.00 

$15,414.00 I 

72 

50 

42 

32 

20 

19 

STOCK POINT GRANDE PRAIRIE DOWELL ENGINEER Dan Majocha On Location 

PHONE 532 - 5078 Camp Room , 5 
THE INFORMATION IN THIS REPORT IS BASED ON OUR EXPERIENCE, REPRESENTS OUR BEST JUDGMENT IN THE MATTER AND IS INTENDED TO BE HELPFUL 
BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 

SHALL BE CONSIDERED AS A RECOMMENDATION TO USE ANY PRODUCT IN CONFLICT WITH EXISTING PATENTS COVERING ANY MATERIALS OR USE. 
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DAILY MUD REPORT 

'NEU. NAME RANGER FORT LIARD LOCATION P-58tAT60.~lONG123. 30' DATE 

oPERATOR RANG~OIlLlD. CONTRACTOR CACruS" 26E REPORT No 
REPORT FOR Mr. ART SCHRtTT REPORT FOR \!r. De.'N1S BROYJN SPUD DATE 

BIT SIZE (mm) 444.5 
BIT NUMBER 

DRIll PIPE tI1(mm) 

ORlllP;PE tI2(mm) 

COI.JAR tI1(mml 

COU.AR tI2(mml 

HOteOATA 

MUD lYPE • VlSPlEX 

HOLE COND -GOOD 
OEVIATIQN.973 5.3 p;z 170 5 

CURRENT OP -POH to LOG 

EQUIPMENT: 

3 
127.0 

127.0 

1780 

228.0 

u:NG'TH(m' SIZE (mm) I.ENGTH{InJ. TANI<S 100 

508.0 263 HOlE 229 
783 TOTAL 329 

TOPIBOT. STANDBY 

84 
87 

FLOWLINEWT. 1160 1160 kalmJ MUOWT. 
UMlERFLOW WT 1795 1795 kalml ViSCOSITY 

C .. tERFLOWWT. 1150 1150 ko,'m3 FILTRATE 

UNDERFLOW RT. ... 4 m3/min 
xx DEGAS.c;eR OESILTER 

11.fd>.07 TREATriIENT. 2911.0721 
27 

12.Jan-87 
.. :.PIJMp MPUT.·· ., .' .. ANNUlAR VQ;..inlri1In .. 

PUMP", 16!5X254 OPPOSITE OP 27 
M3/STf( 0.0163 DC 34 

PWP#2 165X254 ClRe. TIME 84 
M31STK 00163 BOTTOMS UP 49 

SP.M. 240 PUMP PRESS 13500 

MlIMlN 39084 

1060-1200 Kg/ml 

701090 till 
we cm3J3\J min. 

11.0 TO 115 
xxx CENTRIFUGE 

~~ __________________ ~~XX~OO~U~B~l_E~DE~C~K_OR __ H~IGH_'~S~PEE~D~SH~A~KER~ ____ SCR~E=E~N~S~IZ=E~I75~x~3_#~I~I_'~0_x~3~~~2 ______________________________ _ 

..:.-. MUD PROPERTtES ' . INvENTORY 
!.!M!= St.r.1PLE TAKEN 23'30 fAATER:ft.LS M.l.TERIAl.S RECEIVED tlATEP.!ALS MATER~lS MATERIAL O.'1llY CUi>lLiLA 1.\i< 

Sotol1PLE FROM FLOW!.lNE RECEIVED lAST USEOLASr u..c:wro REMAINlfI.'G COST COST 

PRESENT DEPTH 1008 TO DATE 24 HOORS 24 HOURS DATE ONl0CA110N 

FLOWLINE TEMPeRATURE ee) 56 7 !cAUSTIC 240 4 236 S2:;2C~ 

DSNSITY 1160 ix.cIDE 207 96 96 

FUNNEL VISCOSITY ISlLI ~5 NAT BENTON 2320 120 2~CO 

600 READING 61 LIGNITE 56 6 50 512,)0<. 

300 ~EAOING 47 JME 648 648 
APPARENT ViSCOSITY (mPa.51 31 SODA ASH 40 40 

PLASTIC VISCOSllV (mPas) 15 alCARB 25 12 13 ... 
YlaD POINT (Fa) 16 MICA COARS 207 207 

GElS 0110 mm (!>a) 9.'150 IDF-FLR 7 7 

~i- ________ ~S1~R~I~FlX~IM=~~!T+I __ ~1~15~ __ ~M~l~~~I~I-r ____ ~T.ro~ ______ -+ ______ ~----~~----~~------~--~SI~5~4~14~.a 
fILTRATE (ern3) A?lx HTHPJ 8 10FREE~ 4 

42 728 

~=:.::....I;=--~~:';':':':~----=::--F~==f---+-----ir---4---+-----=:+----4--·-··-
FILTER C.AKE lfl'lT.l. 1.5 CELLOPHANE 300 

4 

300 P::;~=~:;:J....-----+---':''':'--F=~~---=:=t-----ll----f---+----=:j.-.--~-··· ._--
Pf' 38 MICA MEDIU 110 110 

MF 7.9 FLOP\.EX 150 150 

260 
:0'l"AL HARONESS(m;;II) ca P. SEAL "M" 160 160 
D-LORIOCS I~) X NaCI 1400 CALCARB"3 224 224 

336 S"'~D cor~TENT , X FR. 0 3 CAlcAAe -si: . 336 
~~~~----TT-~~~~~~~~~~---=:=r---~I-----~'---+----~+----.~--'---
SC ... :DSCONTENT • X FR. 9.8 CAI.CAARQ"C 224 

OIlM'A 1 ER CONT ~ . FR. DETERGENT 52 

"n" 

1 WEIGHT AS LOW AS POSSIBLE WITH SClUOS CONTR·::>;. AND RUN WATER @ 3!). 35 U~!!II: TO MAII>STAIN VOLUME 
~. MAINl AIN \liS @ 90 S\L MINIMUM 

USE CAUSTIC TO CONTROL V1scosrn' TO A MAXIMUM pH OF 11.5 

3 PH AT 11 TO 11 5 W!TH CAuSTIC THRU THE BARREL 
RAISE J)H TO 11.5 PRIOR TO T.O 

STOCI< POINf GRANDE PRAIF\IE OONEU. E.'l:GlNEER Dan MiIJOCha 

224 
52 

-.- _?OO_R~rJ. 
._ •. J5lOR~M 

On Loc:atJon 
PHONE . 532 • 5078 ... ._ •. Camp Roam # 5 

TH!: !~!FORMATIO~J IN Tp·,:: REf'OR; IS BASEr' ~H (lLP 8\:'c:RIENCE. REPRESEtIlTS OdR BEST ~lJDGMENT I~N;;';lii'H;;:E-:M'nA~TT=:;ER~A~lI!i:i'D=:=:::;S::-:It":m~E""·~"'!C"",m===· '""'T"'O="a"'E .... · -:-H"'F..L""'P"'F""U""'l---
9UT WE CANNOT t.S!,:~·": RE!iPCI,S;;:~ : " :',~p' t.:.: i :..(.'~~., OR ACCIDENT THAT 'loA,' RE'SH T FRCM !TS USE. FU~TtJF.RMCRE. NOn'WG CONTAINED HERf!N 

Sj.l.A~L B!;.~!;I:'::~~S'; rtECO:.~;,'r:!~~:.::: :;""E A:~i' :>ROOU~T :~ CO;~l"L:CT .... ITH EXISTING PATENTS CCV"Rlt<G ANY MATERIALS OR uS£: 
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•• 'I'IIIP!ft1.·II'1II1I'9 .............. 
INVENTORY 

waLNAME RANGER fORT UARO 

OPERATOR RANGERQlLLTO. 

LOCATION NBLAT&II,GrLOlCG123.3O' 

REPORTR:lRMr. ARTSCHRITT RePORT FOIt Mr. 

MATERIALS MATERIALS MATERIALS MATERIAl. 

RECEIVED USED LAST USED TO RI!MAININQ 

PRODUCTS TO DATE 24 HOURS DATE ON LOCATION 

CAUSTIC 11 240 17 183 77 

X-CtDl!207 tC ,.'. ,', ........ : .... ' 

.. 96 

NAT BeNTONITE 10 2320 so 2001 319 

LlGNft'E ,', .. 56 . "8 :··as. 

LIME 648 648 

SODA ASH '0 .' 40 ·4 .36 

BICARB ~ 25 16 9 -
MICA COARSE 1Q3 

.. 
207 30 177 

IDF·PLR 1 7 7 

VISPlEXl1 1 no 26 502 268 

ID FREE 208l 1~ 4 4 

cellOPHANE 1~ 300 34 266 

MICA MEDIUM 104 110 110 

FLOPLEX t .159 11 112 
.. ' 

38 

P. SEAL "c" 10 260 50 210 

P.SEAl'M" 10< 160 1S 145 

CALCARB"32S'" 104 224 10 214 

CALCARB -se- f04! 338 23 313 

CALCAARBV104S 224 224 

DETERGENT 10 . 52. 52 

BARITE 1 5920 40 115 5805 

CALC CHlORIDE . 340 340 

MAGNA FIBER 32 8 24 

MJeAPINE 239 239 

SAWDUST 1400 525 875 

CALC CARS"FG" 168 168 

!TRUDRILI. 160 160 
.. 

NATURAL GEL 520 . .520 : 

TRUVIS 360 360 

HYMUL 32 a2 

XCD 160 160 

INTERDRILl S 600 600. 

EMUL 20 20 

INTERFL 20 20 

OW 32 32 

IzINCCARB I" .' 80 SO.' 
BARrrE 11 720 720 

HS0600 11 .29 .:29 

PTS200 11 8 8 

FIBER FLUIt),... 400 ·400· 

~R fLUID "C. 200 200 

TOTALS 

TREATMENT. 2911-0121 

DAte 1U~97 

REPORTNo 27 

SPUD DATE 12-JM.97 

DAILY CUMULATIVE! 

COST COST 

1986.oo $9.454.00 
.. . . .. 

$795.50 $31,835.91 

$360.00 

$144.00 

$1.264.00 
.. 

$(110,00 

$9.542.00 $184,234.00 

$1,428.00 

. $2.112.00 $21504.00 

$1800.00 

$570.00 

$100.00 

$230.00 

$180.00 $2,242.50 

$1,02400 

$3.412.50 

$14.215.50 $260,812.91 

14101 
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DAILY MUD REPORT 

WB.L NAME RANGER FORT lIARD LOCATIOO ~LAT604D' L.a.lG123. 30' D4TE 13-Feb-97 

OPERATOR RANGSR OIL LTD. CONTRACTOR CACTUS. 26E REPORT No 
REPORT FOR Mr. ART 6CHRm REPORT FOR Mr. DENNIS BROWN SPUD D4TE 12.Jan-97 

&.Il SlZe (mm 444.5 LENGTH em) SIZE (111m) : ~m) TANKS 85 PUMP., 

BITNUM8ER 3 508.0 263 HOLE 229 M3ISTK 
CR!U. PIPE tI1lmm) 127.0 783 TOTAL 314 PUMPf12 
ORIUPIPE fI2(mm) 127.0 54 UNER TOPJBOT. STAND BY M31STK 

COLlAR #1(mm) 178.0 84 S.P.M 

COU.AR fI2(mm) 228.0 87 M3IMIN 

ItI:I UJ. 

TREATMENT # 2911.e7'21 

1Ei5X254 OPPOSITE OP 26 

0.0163 OPPOSITE DC 33 

185X254 ClRC. TIME 84 

0.01ti3 BOTTOMS UP 51 

230 PUMP PRESS 13500 
3.7456 

HOLE DATA DESAND5R DESILTER DRILLING FLuID sPEcifiCATIONS 

MUO TYPE - VISPlEX FLOIIVlINE WT. 1150 1150 kOfmJ 1060-1200 ~3 
HOlEco.'JD- UNOERFLO\N WT. 1795 70 to 90 sIL 

OEVIA TiON-9:t3 :1.3 A2. 170.5 OVERFLOW WT. 1140 FILTRATE NIC cm3/30 rr.in. 
CURRENT OI'-REAM TO RUN CSG UNCERFLOW RT. 4 41n3/min IOH 11.0 TO 11.5 

EQUIPMENT. DESILTER OESANDER xxx CEfIITk!F'I;Cf. 
~~ __________________ ~XX~DO~~==~OECK==~OR~H~I~G~H~~~=-~~~~R~~S~'CR~EEN~=saE==~1~75~x~3~#~1~1~10~x~3~U~2~ ____________________________ __ 

M!JD PROPERTIES INVENTORY _--.-____ oy. ____ _ ---

~SNTD!:PTH 

n.OWlfNE TEt.1;>ERA T:JRE (C) 

08.JSITY 

~IJCB 

533 

1150 

MATERIALS 

CAUSTIC 

X-CIDE207 

NATBEt-.!TON 

MATERIALS RECEIVED 

RECEIVED lAST 

TO DATE 24 HOURS 

240 

96 

2320 

MATER!ALS MATERIALS 

USED LAST USEOTO 

24 HOuRS DATE 

4 

120 

MATER;AL 

REMAINiNG 

ON lOCATION 

236 

96 
2200 

DAILY 

COST 

CUMUUlTIVE 
l.:os1' 

5232OQ. 

LlGNrTE 56 .- 6 50 

LIME 
.,600:=. :R~:;::eA;..:.O;.I;;.;r...;;;;G,--_________ ._+_.-.;6=.:!'i __ .. -i=::=..:..l:--+---....:::::j------I----+-- __ -T ___ --=~-----_+--S::;;1.::20~00=_t 

648 648 3.."0 READlt:(L . .--. ·-·F:::=---t----:=::;----f----t----f----=:::::r---___ I-----l 
APPARe.'J._Y!~~~; ?~ ." __ ...... _ .. -t--- SOOAASH 40 40 

BICARB 25 12 13 

MICACOARS 
PiASTIC "'~~~'~b.::.!.!..~ ::.:;. ____ ....., ...... ___ .,,=-. __ F==_-+ ___ =t _____ + ___ _+----...:..:.jI----..:;:,I-----lI--~5::::948~00~ 
YIELO ~:::: :;. ; .... .J) 20 5 207 207 
GElS(l11(j,n.·' 'P<!) 195fno IDF.ft.R 7 ., 

\{ISPLEXII 770 42 728 ~oH ______ --___ ~S~T~~;~~lX~d~M~E~I~ER~d~--~1~1.7~--~~~~~ ____ ~~ ______ ~ __ ----+-----~+-----~~------__ 4--S~1~5~4~14~OO~ 
FILTRATE (en,,· I\.dx HTHPI 6.5 10 f-"REE 20Sl 4 4 

"'IL fER CAKE (m!l1' 1.5 rELLOPHAN 300 300 
PF 4.4 MICAt.1EDIU 110 110 

MF 8.2 FLOPlEX 150 150 
PM P SEAl. "C" 260 260 
TOTAL HARDNESS (mg/l) Ca P.5EA1."M" 160 160 

CAlCARB"3 224 224 CHLORIOES(miV"~1 X NiICt 1500 
F""'~~~~~--~rr~~rr----~--_F~~~9_----~r-------r-----_+------_r----~~~------4_----· -

CALCARB"Sl 336 336 !;IAr~D CONTENT ~ X FR 0.3 
F---------'"'------'1rr--~rr--------_F;;...;.::.;--'"'-'+---=r------r---__+-----_r-----=~-----+_ - .-.-- --
SOLIDS C.cNTENT .. X FR 9.1 CALCAARB"( 224 224 

DETERGEt-JT 52 52 OII.M'A TER CONT ., FR. 
~~~~~~----+;--~~r_--------~~~~~----~+_------~------+_------~------=T--------+_---.-----
~.1Bf 'Kg/m3' \( 0'1 RET 66 PREVIOUS COST $:y;.:;,o:..::a~12:..;:.9~1~· -;..-.---+-----------t. _. : .. J,()D ~p'IJ r--.E. __ 
ie:LECTRICALSTABILlTL....... _ OAILYCOST __ • .. __ 3O<LR~M 63 

FIo:..:lll:.\I\;.:~:.;.:A:.;.:Tr::::..: ·_"....;:>A:..;.T~!O _____ . _+ _____ I-____ .:C1;;;:iJ~M:;... C:;;.i~:." .: j Iila1 GELS .• , .)QCL RPM S8 

~~:' .::~_______ _-f_-.:.":..:54;;;.;.:.'5=--I!=E;:.:NG=lt':::'E:::E:.;.:R.::.IN:::G:;.;0i=.·.:...':~: i' .~~·"",6,,-,1\{;;;:."'::.:J ;:;0(:;..; ____ +-_,!! '? ___ ......:3:.;.7 ___ t-._ 100 f(!'M 52 
.. h~n· ____________ +-_..;O::.:..OO:::::.._--IIf::lsc::::.:r..::O:..;CO=s::.;·T:..:!..!C'::.: .... ~~:.~· :. I. $1Y.! ,::r. _:'. ':147206 (£ ~o m 70. ___ ... !l ~f~ 39 
... ~k" _____________ '--_...:3.::..':..:2:..-_..IL.. _____ ~.....:.. ':._: ,.!;G _ 20 In 80 __ 3.~~M 3~ 

CoMMFNTS 
F.iMT.IU~U~;.~~:~,EGK~--~·~~~·r.~~ClIEA~·~N~OU~T~TT.R~!DpapoR~iO~RnT~0~1~~UNN~I~ijNrr.G~·7~~",·.~·:~G~---------------·----------------~------------------------~ 
~ WEIGHT AS LOW AS POSSIBLE WI"'/- -' !CSCO"-:- ::> i<<JNWA1E=<@30-35UMINTO':':'::;:A'NVCLlJME 
? MAINTAINI.1S@13OSlLMINIMUM 

LISE CAUSTIC TO CONTROL VlS:-· . ~.( TO ,. , .. ;. , .,.: 'M pH OF·1i.5 



DAILY MUD REPORT 

MATERIAl. DAILY 

COST 

ON BOTTOM DRIlUNG AHEAD START CIRCUlATION OF 1 BBl OF INTERDRILL "OW" OIlER 2-3 ClRC'S AND 20 SX OF UME OVER ONE CIRCULATION 

I"'.>rr,......v@ 38 - 42 Sll WITH TRUVIS 

ADDITIONS OF UME @ 10 SX PER TOUR UNTIl FURTHER NOTICE 
IN"""''"'' AS lOW AS CONDITIONS ~ON RUN CENTRIFUOE'S. TRANSFER TRUDRU M REQUIRED TO MAINTAIN VOlUME 
IRE:CCIRD TRANSFERS FROM THE 400 88l. TANK 
IRE,CC'NERTRUDRIU FROM SUMP AFTER IT HAS SEPARATED 

HOlE INC-REASE PUMP RATE IF POSSIBLE OTHERWISE RAISE VlSCOSIlY TO 45 SIl WI TRUVIS 

ONlOCATlON 

CUMULATIVE 

COST 



_______ '00weIJ 
• tdMdl"p"'Q I 

DAILY MUD REPORT 

NOTE: TRUORILl PUMPED TO THE SUMP DUE TO WATER 
CONTAMINATION WHILE DISPlACING WAS IN EXCESS 

OF LIME@ 10 SX PER TOUR UNTIL FURTHER NOTICE OF 30 MA3 AND MAY BE RECOVERABLE 
@ 1050 kgImA3 WITH BARITE (45 SX Will RAISE CURRENT \/OLUME 10 POINTS) TRANSFER TRUORILl AS REQUIRED TO MAINTAIN VOlUME 

IRE:CCIRO ALL TRANSFERS FROM THE 400 BBl. TANKS IN THE TOUR BOOK 
IRI::ctJVE:R TRUDRILl FROM SUMP AFTER IT HAS SEPARATED 

HOLE INCREASE PUMP RATE IF POSSIBLE OTHERWISE RAISE VISCOSITY TO 45 SJL WI TRUVIS 
ADD 5 SX OF INTERORILl "S" AND 5 SX OF FIBER FLUID PER CAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 

ON LOCATION 



DAILY MUD REPORT 

xxx CENTRIFUGE 

I" .. uv, ..... rv@ 38 - 42 SI L WITH TRUVIS NOTE : TRUORILL PUMPED TO THE SUMP DUE TO WATER 
AOOITlONS OF UME@ 10 SX PER TOUR UNTIL FURTHER NOTICE CONTAMINATION WHIlE DfSPI..ACfNG WfJ.S IN EXCESS 

1 ..... ··'~'~ ..... 1050 kglm"3WITH BARITE (45SXWlLl RAISE CURRENT VOLUME 10 POINTS) TRANSFER TRUORILLfJ.S RECOF 30 M"3 AND MAY BE RECOVERABLE 
TRANSFERS FROM THE 400 B8L TANKS IN THE TOUR BOOK 

HOLE INCREfJ.SE PUMP RATE IF POSSIBlE OTHERWISE RAISE VlSCOSITY TO 45 SIL WI TRUVIS 
iSEEPI'GE LOSSES ADD 5 SX OF INTERDRIU "S" AND 5 SX OF ABER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 

ON lOCATION 



..... __ '. .. _._n _ inWii'Y IWUWA 

WBJ.NAIIE RAHGERFr.LWmNII 

OPERAlOR RANGEROILL11). 

REPORT FOR Mr. /IRf SCHRIIT 

INVENTORY 

LOCATION lATal4O'LONG 12330' 

00NTRACr0R CACIUS.28E 

REPORT FOR Mr. TERRYGORGICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

TOTALS 

DATE 22.f'eb.87 

REPORTNo 34 

SPUD DATE u.Jan.87 

DAILY 

COST 

CUMULATIVE 

COST 

$22,112.80 $348,378.30 

• 



DAILY MUD REPoRT 

50 SACKS OF UME@ 10 MINUTES PER SACK 

I" • ..,..,."....,rv @ 41-43 SIl WITH TRUVIS 

OF UME@ 10 SX PER TOUR UNTll FURTHER NOTICE 

@ 1050 kg/m"3 WITH BARITE (45 SX WIlL. RAISE CURRENT VOLUME 10 POINTS) TRANSFER TRUDRIll PS REC OF 30 M"3 AND MAY BE RECOVERABLE 
IRE:CORDALl TRANSFERS FROM THE 400 B8L TANKS IN THE TOUR BOOK 

TIGHT HOLE INCREPSE PUMP RATE IF POSSIBLE OTHERWISE RAISE VISCOSITY TO 45 SIl WI TRUVIS 

ISEEPI~GE LOSSES ADD 5 SX OF INTERDRlll "S" AND 5 SX OF ABER FLUID PER DAY CONSULT WIlli ENGINEER AND MUD MAN BEFORE ADDING 

ON LOCATION 



--._-'"'--" • W.," IWUIRIII 

WELLIWIE RANGER FT. LIARD p.aJ 

OPatATOR RANGER OILLTD. 

REPORT Fat Mr. ART SCHRITT 

MATERIALS· 

RECEIVED· 

INVENTORY 
lOCA11ON IAT604CI'LONG1ZS3O' 

OONTRACIOR CIICIUS.2I8E 

REPORT Fat Mr. TERRYGCRGICHUCK 

MATERIALS 

USEDLASt' 

MATERIALS 

USED TO 

TOTALS 

DAR.Y 

COST 

CUMULATIVe 

COST 

$3,780.00 $330,045.50 



'-~ •• IlI'IIHlllmm!lll:!li§IIP!l!' •• Ii!.~ii:ti·;:tL*,1~i~B.'i:i1~!;;!1~!:!f!'i.#i.:f.t~m~~~!_II:i!Ri~JjjJ:!OO:ffl~i!11:'\ti'it~~Jr"',,~ 
DAILY MUD REPORT 

1w;:coI!nY @ 38-42 S/l WITH TRUVIS 10 SACKS AT 12 MINUTES PER SACK AS REQ,D 
l"'I"InI~''''''",,'''''' UME @ 5SX PER TOUR UNTIl FURlliER NOTICE 

@ 1050 kgfm3 BY RUNNING CENTRIFUGE FOR 1 HOUR AT A TIME 

xxx CENTRIFUGE 

@ 1050 kglm"3 WITH BARITE (45 SX WIlL RAISE CURRENT 'iOlUME 10 POINTS) TRANSFER TRUDRILl AS REC OF 30 MA3 AND MAY BE RECOVERABlE 
IREOORDALl TRANSFERS FROM THE 400 88l TANKS IN THE TOUR BOOK 

TIGHT HOlE INCREASE PUMP RATE IF POSSIBlE OTHERWISE RAISE VISCOSITY TO 45 SIL WI TRUVIS 
iSEEPJ'-GE LOSSES ADD 10 SX OF INTERDRILL 'S' AND 10 SACKS OF FIBER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 



.. ___ L ...... 
• fiUmN' IWUWVII 

WEU. NAME RANGERFT.UARD .... 

OPERATOR RANGER OILLTO. 

REPORT FOR Mr. ART 8CHRITT 

MATERIALS 

RECEIVED 

INVENTORY 
LOCATION LAT604CI'1.CNG12UO' 

CCINTRICfOR CACIUS •• e 
REPORT FOR Mr. TERRY'GORGICHUCK 

. MATERIALS 

USED LAST 

MATERIALS 

USEDTO 

TOTALS $22,736.00 $340,526.50 



ADO 1 
MAINTAIN; 

DAILY MUD REPORT 

VISCOSITY@38-42S/L WITH TRUVIS 10 SACKS AT 12 MINUTES PER SACK AS REQ,D 

INO UME AOOITlONS UNTIL FURTHER NOTICE 
'lENSITY @ 1020kg1m3 by RUNNING CENTRIFUGE AS REQUIRED 

xxx CENTRIFUGE 

JENSITY@ 1050 kgfm"3 WITH BARITE (45 SX WILl RAISE CURRENT VOLUME 10 POINTS) TRANSFER TRUORIll AS REC OF 30 M"3 AND MAY BE RECOVERABlE 
~DALl TRANSFERS FROM THE 400 BBl TANKS IN THE TOUR BOOK 

IffiANSFER TRUORILL AS REQUIRED TO MAINTAIN VOLUME 
ANY TIGHT HOLE INCREASE PUMP RATE IF POSSIBLE OTHERWISE RAISE VISCOSITY TO 45 S/L WI TRlMS 

:;EEPAGE LOSSES ADD 10 SX OF INTERDRILL 'S' AND 10 SACKS OF FIBER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 



·'",,~J :,. _ 

... ___ L .. -n • wnw;; IWUWftRI 

wat.NAME IWIGERFT. LIARD .... 

OPERATOR IWIGEROILLTD. 

REPORT FOR ..... ART SCHRITT 

INVENTORY 
LOCATION lAT80Clt.aNG 123311' 

00N1RAC1CR CACTUS.28E 

REPORT FOR..... TERRYGORGIctIUCIC 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

TOTALS 

I».TE 24-f'eIHI7 

REPORT No 38 

SPUD I».TE t2-JaA.87 

DAILY 

COST 

$15,488.50 

CUMULATIVE 

COST 

$358,813.50 



DAILY MUD REPORT 

VlSCOSITY@ 38-42 SIl WITH TRUVIS 10 SACKS AT 12 MINUTES PER SACK AS REQ,D 

INO LIME ADDITIONS UNTIL FURTHER NOTICE 
DENSITY @ 1020kg/m3 by RUNNING CENTRIFUGE AS REQUIRED 

DENSITY @ 1050 1ogImA3 WITH BARITE (45 SX WILl RAISE CURRENT VOLUME 10 POINTS) TRANSFER TRUDRIU AS REC OF 30 MA3 AND MAY BE RECOVERABlE 
REOORO AlL TRANSFERS FROM THE 400 B8L TANKS IN THE TOUR BOOK 
TRANSfER TRUORIU AS REQUIRED TO MAINTAIN VOLUME 

IANY TIGHT HOLE INCREASE PUMP RATE IF POSSIBlE OTHERWISE RAISE VISCOSITY TO 45 SIl WI TRUVIS 
SEEPAGE LOSSES ADO 10 SX OF INTERDRIU 'S AND 10 SACKS OF FIBER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 
MONITOR SURFACE VOLUMES FOR ANY CHANGES THAT MAY INOUCATE DOWN HOLE LOSSES 

ALL THE MUD TANKS RETORT of DRYER 
POINT (FORMULA) ON lOCATION 



DAILY MUD REPORT 

Io1AINTAIN 
IISCOSITY@ 38-42 S/l WITH TRlMS 10 SACKS AT 12 MINUTES PER SACK 1>8 REQ,D 

INO UME ADDITIONS UNTIl FURTHER NOTICE 
JO NOT RUN CENTRIFUGES UNTIl FURlliER NOTICE 
JENSITY @ 1050 kglm"3 WITH BARITE (45 SX WIlL RAISE CURRENT VOlUME 10 POINTS) TRANSFER TRUDRU 1>8 REC REQUIRED TO MAINTAIN VOlUME 
~ ALL TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 

ITRANSFER TRUDRILL /OS REQUIRED TO MAINTAIN VOLUME 
~ TIGHT HOLE INCRE1>8E PUMP RATE IF POSSIBlE OTHERWISE RAISE VISCOSITY TO 45 S/l WI TRlMS 
SEEPAGE LOSSES AlJD 10 SX OF INTERDRILL 'S AND 10 SACKS OF FIBER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE AlJDlNG 
1A0N1T0R SURFACE VOLUMES FOR ANY CHANGES THAT MAY INDICATE DOWN HOLE LOSSES 

ALL RETORTof 1'e1~111:1 

DAILY 

COST 
CUMULATIVE 

COST 



.' 
~ ... -

~:, . .' 

-----'---" _ 'IUN'R'; IWUWVlI 

WB.L NAME RANGER FT. LIARD N6 

OPERATOR RANGEROILLTD. 

REPORT FOR Mr. JOHN FAlAICNER 

MATERIALS 

RECEIVED 

INVENTORY 

LOCATION tAT 61140' t.CNG 123 311' 

CONTRACTOR CACIUS.2IIE 

REPORT FOR Mr. TERRYGORGICHUCK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

ADJUSTMENTS MADE AS PER PHYSICAL COUNT OF STOCKS ON LOC. 

TOTALS 

DATE 25-Feb-II7 

REJIORT No 1t1 

6PUD DATE G./ano87 

DAILY 

COST 

CUMULATM! 

COST 

$37,2n.8O $407,730.80 

.. 



t. ... E1I1D!IIII!IIII!I •• i',·,.·,.··;·_·::··,.,.··.,··.:':·,:·.·:,·.···.:··.:.-... ·:····:0··:'.:,··.·,· .. ': •. ,.: .. ,: .... ',::: .• ,.,:-.. :,: .• ::., •• :',:': .. ' .•.• ' •.•.....• ;.: .•. : ..• _:: ... c:_,.:._'.,,':., .. ',:.:., .. :'',' ...• , .... ',},' .... :, ... '~: ... '.:.:.: •.. :.: .. ' .. , .. ,':·.,'!··~·::':.:,·,'·.· .• ,'.~·.·,·'·.::·'·:.·f:·.':::,:.':'.:'.::,:':""_':':'.',""':',: .. -.': .• ',: .. ,-,··.·,:':··:'·:"·7·.···,:···,,'.'.·,: .. :'_.,.:.".',:,'.:.C' .. '.·,.':-.· .. ,·., .. ·.· .. '.'.:.·:·,··.:':':'::·,::: .. : ...... ::',.,', .. ,':.:', ... :':.,' .. ,,:,.': .•. : ..... ' .. :.,:: ... :.,.' .. , ...... , .. '·.' .. ·W .. .. . ..................... ,,,.,,.,+,,,W"''''''-i+!.,.,.,:;,.· 't,., •.. ,;, ... , .... ,.".,. ··W··,·"".,." •. , ... ,.".,." .. · .. i Z9mm't'''' I-=- ~_.~. -- P _ H ...... - _, - ::" ...... ~ ~ .:.-_ ~ :;.:i;:tfrc:!i;iX~::;:;:;:i1I11i:!8~;C;}~2±t1~?f;:f.;:81;;±tij±i±!jJ:i;~~.r~t;;;b:j.;~:~j:t;:ttj:;:;it;:l:L~iI~;:i:~:i·~ijjlli1:H:tl~Ij~i~:~ti:;lj:~: 

DAILY MUD REPORT 

xxx CENTRIfUGE 

1cgfm"3\MTH BARITE (45 SX WIll RAISE CURRENT VOlUME 10 POINTS) TRANSFER TRlJORILl AS REC OF 30 M"3 AND MAY BE RECOVERABlE 
'REOO~ ,"LL. TRANSFERS FROM THE 400 B8L TANI<S IN THE TOUR BOOK 

1A.""'''Lft' HOLE INCREASE PUMP RATE IF POSStBlE OTHERWISE RAISE VISCOSITY TO 45 SIl W/TRlMS 
ISEEPJIGE LOSSES ADO 10 SX OF INTERDRILl 'S' AND 10 SACKS OF FIBER FlUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 



iIISCOSITY@ 45-48SIL WITH TRlMS AT 6 TO 12 MINUTES PER SAO( 

110 UME ADDITIONS UNTIL FURTHER NOTICE 

DAILY MUD REPORT 

xxx CENTRIFUGE 

IDENSITY AT 1075-1100kg1m3 AS PER ENGINEERS REQUEST 
'JENSITY /IS REQUIRED BY ADDING BARITE OR AlLOWING DRILLED SOlIDS TO BUILD. LOWER BY RUNNING CENTRIFUGE AS NECESSARY. 
JENSITY@ 1050 kgfmA3 WITH BARITE (45 SX WIlL RAISE CURRENT VOLUME 10 POINTS) TRANSFER TRUDRILL AS REC OF 30 MA3 AND MAY BE RECOIIERABLE 
~ALL TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 

ITRANSfER TRUDRIU. AS REQUIRED TO MAINTAIN VOLUME 

:lEEPAGE LOSSES ADD 10 SX OF INTERDRILL 'S' AND 10 SACKS OF ABER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 

ON LOCATION 



hm::tY~rv@ 62-64SIL Willi TRlMS AOOEO AT 10 MIN PER SACK 

IRECORD ,All TRANSFERS FROM lliE 400 B8l TANKS IN 1liE TOUR BOOK 
AS PER ENGINEERS REQUEST 

· .,";.,"~,. ",""" 

"!:i;i:,:L~","" 

DAILY MUD REPORT 

xxx CENTRIFUGE 

TRANSFER TRUDILL AS REQ,D TO BUILDIMAINTAIN VOLUME 

loS REQUIRED BY ADDING BARrTE OR ALLOWING DRILLED SOLIDS TO BUILD . LOWER BY RUNNING CENTRIFUGE loS NECESSARY. 
35M3 OF TRUDRILlIS INTRODUCED INTO 1liE ACTIVE SYSTEM ADO:2«lSX OF BARITE.13 $X TRIMS 3 DRUMS INTERORILl ON. 1 DRUM EMUL,1 DRUM INTERDRILlFL.. 

ISEEPJ'GE LOSSES ADO 10 SX OF INTERDRILL .S' AND 10 SACKS OF FIBER FLUID PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 



'"'-.. -n 1II1'IIUllmmIlWIPIIlA ••• .....-o· 

wa.L NAME RANGER FT. LIARD f4I6 

OPERATOR RANGEROILLlO. 

REPORT FOR Mr. JOHN FAlA.ICNER 

PRODUCTS 

CAUSTIC 11 

MATERIALS 

RECEIVED 

TO DATE 

240 

X:-ciDE2oi\.).to./:< 

INVENTORY 

LOCATION IAT 6OIItIlONG 123 fII 

OOHTRACTOR CACTUSGIiE 

REPORT FOR Mr. lERRYGORGICHUK 

MATERIALS 

USED LAST 

24 HOURS 

MATERIALS 

USED TO 

DATE 

NAT BENTONITE 10: 1960 1m 

LIME 648 130 

BICARB 10 25 16 

MlCA.cOARSE1~ •• ·:.·.·.C.·.:·:.:ca:.· ..... ··.·/Ii •. ::::.:.i:.: •• • •.•. ·.·.)·> '. ::<· •• :\30··.:.· .. ·.·.·.:. 
10F·I"LR 1 1 o 

541· 

10 FREE 208L 10 4 

CELLOPHANE':.·' 103".)""·'· ••.. 100· . ··:I.i....... ........ t.··.·.::·. 34·· 

MICA MEDIUM 104 97 0 . . .... ;.. . ......... : .... :.: ....... :.: ........ I.· ..... 135 .. FLOPlE)( ·· .. ••· .• ···1 .• ~:..... .. ·25().. ...... ,. •....•• ..:::. .•. ,,. ••. 

P. SeAL "C" 10 50 50 

P. SEAL V1Q. ••...•..• . .... .... .16 .. . -:': 
.-: .... . .• >16 ... 

CALCARB"325" 1~ 224 14 

. 33 

CALCAARB "0" 1045 448 o 
DETERGENT. 10 .•.•..•... : .•. . .... o· 

BARITE 1( T520 255 

CALC CHlORIDE •. '.,: o 
MAGNA FIBER 32 8 

MlCAFINE. .. 39 

SAWDUST 1400 525 
" .: . 

MCCARB"FG" .... ::·.0 ·0 

TRUDRILL 3S3 64 

NATURAL GEL . 240·· 

TRUVIS 360 155 

HYMuL '. . ..' .-:..... ... :.~.' ...•. : ... '. ' .......•.. [. •....•. ......:.\ .. ' .... ····.:0 

XCD 160 o 
11'1' 

I!MUL 32 3 
: ... ;:: .............. .; ... . :.:,',';:,':" .;: ... ;-:~>." ·.·····<··3 

OW 40 12 

BARITE 1 720 720 

PTS200 11 8 o 

FIBER FLUID "C" 200 o 

MATERIAL 

REMAINING 

ON LOCATION 

53 

(JA, /tI 
DATE MIiI"-87 

REPORT No 41/) 'If) 
8PUDDATE~ 

DAILY 

COST 

$0.00 

CUMULATIVE 

COST 

$10,146.00 

170 $0.00 $28418.10 

518 $0.00 $2.015.00 

9 $0.00 $1,264.00 

1 $0.00 $0.00 

4 $0.00 $0.00 

97 $0.00 $0.00 

115' ... ··$0.00 .. ·.··· ·.~~.OO 
o $0.00 $1.900.00 

210 $0.00 $140.00 
303 .•. ·.·/$o.tlO·.·· .... . .·.·$330~00 . 

448 $0.00 $0.00 

$0.00 $4,112.so 

393. ' ... $0.00 . SO.OO 

24 $0.00 $1024.00 

200 ··.·$1443.00 

875 $0.00 $3.412.50 

o 
289 $0.00 $57,1500.00 

o .... .....·$o.OIL .·.·$4,334.40 

205 $0.00 $41,833.00 

160 $0.00 $0.00 

$0.00 $3 420.00 

2fI 

28 $0.00 $19080.00 

o $0.00 $12 384.00 

8 $0.00 $0.00 

400 
....... ; .•..... 

<$0.00 .. 

200 $0.00 so.oo 

TOTALS $0.00 $433,922.60 



~6 •• B'lIda.!II:li§lIIi1li§ •• i!li:"tmtC:f~'~:':]'~t£' :iiI' ffi':;lf, ~ti.ijJ~' '~_illiIiH1m:tt'+l\~k"~limg~limt~W;iF&r;ti:;f:#j:~f~~~_ 
DAILY MUD REPORT 

xxx CENTRIFUGE 

IVlSCOIIITY8 52-64SIL WITH TRIMS AOOED AT 10 MIN PER SACK 

I RSc:a;to ALL TRANSFERS FROM THE 4C118Sl TANKS IN THE TOUR BOOK TRANSFER TRUDIU. AS REQ,D TO BUILDIMAINTAIN VOLUME 
AT 1100KG1M3 AS PER ENGINEERS REQUEST 
NO REQUlREO BY AOOING BARITE OR ALLOWING ORU.EO SOlIDS TO BUIlD • LOWER BY RUNNING CENTRIFUGE NO NECESSARY. 

35M3 OF lRUDRU IS INTROOUCED INTO THE ACTIVE SYSTEM ADD'.24OSX OF BARlTE.13 SX TRlMS 3 DRUMS INTERORILL c:JN.1 DRUM EMUL.1 DRUM INTERORUFL., 

INO UME AOOITIONS ARE REQUIREO FOR NaN, 

SEEPAGE LOSSES ADO 10 SX OF INTERORlU. 'S AND 10 SACKS OF A8ER FLUID PER DAY CONSUlT WITH ENGINEER AND MUD MAN BEFORE ADDING 

ONLOCATlON 



>1":.-. 

~ __ IIiJ--.... • "'"Ii; IWUIftAI 

WBLtwE RAtlGaFr. LWION8 

OPERAlQR RAtlGaOlLL1D. 

INVENTORY 
UJQ\1ION lAT ... I.OIGUna 

CONI'IWmIR c:w:NSGIIE 

REPORT FOR .... .IOHNMIUCNBt REPORTRIR.... lBIRrGORGOtUK 

MATERIALS . 

USED TO 

TOTALS 

DAILY 

cosr 
CUMlAATIVE 

COST 

$5,631.00 $439,553.60 

.. 



• 

..... __ t.TI1i+.W:.:l:i±l:I:Wili±Wittl_KL;Jill:l:l:l:I:l:I±I±l:l-.,:'illl:l:lilli1:!!:.'t\j1:ti':+j:!:i:!:!!:\~:li:'-_ .• 1f!tlt!1+H+!!1t!1t1:I!H!!«_tHr1111tttf'".m.~:i:I.l±l:i .. ' ·'i1~.~.:~_1+ • fOU""'" I:J,t:k:...:::..t!:tlitf:f:l.1:J:l.tlitJ:f:I±l:tt:!:t.!±EB~· .. fB.t.tl±U±I±W:li:tH:ifi±ffi ... ,::.!:liij-~:.:1i.i±t±9~~f:HiftB±tf.Bll;i:i:ttt!·~:i:f:litI:ti±lth._. ~ 

DAILY MUD REPORT 

I"",,,.,,.,,,,",,,, ... 62-54S/l WITH TRUVIS ADDED AT 10 MIN PER SACK 

IRBOOFlO ~iU. 1rRA1r.ISFERSFROM THE 400 BBl TANKS IN THE TOUR BOOK TRANSFER TRUDILL AS REQ,D TO BUILDIMAINTAIN VOLUME 
1100KG1M3 AS PER ENGINEERS REQUEST 

1"""""nvNJ REQUIRED BY /\DOING BARITE OR Al.l.O\IIIING 0RtU.ED SOUDS TO BUIlD . lONER BY RUNNING ceNTRIFUGE AS NECESSARY. 
35M3 OF TRUORIllIS INTRODUCED INTO THE ACTIVE SYSTEM AOO:24OSXOF BARITE. 13 $X TRlMS 3 DRUMS M'ERORU OW,1 DRUM EMUL. 1 DRUM 1NTBlDRIlLFL .. 

UME ADOIT1ONS ARE REQUIRED FOR NCNV. 

~SEEP~\GE lOSSES ADO 10 $X OF INTERDRlll 'S AND 10 SACKS OF FIBER FLUD PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFORE ADDING 

ON LOCATION 



'-E ___ '----• j'M'PA Iwu.nRI 

WB.LNAMe RANGERFT.LWIONi8 

OPERATOR IWIGEROLL1D. 

REPORT fatllr . .IlHN fWILIGIIER 

INVENTORY 
LOCATION tATI04CI'UINIUZUIl' 

COfCTItACTOR ~GIIE 

REPORI' fatllr. 1ERR'tGORll3lCHUK 

MATI!RIALS 

USED LAST 

MATERIALS 

USEDTO 

... 

TOTALS $0.00 $439.553.60 



lII'OM!!1_!I§lZIIiIi§_E!~rJe.l1!~lI!ilmlll!lIl1l1ifr_!!lIIil!lIIml!imll!!IU!IImllllll_11ll1ll1ll1l1l1l1ll!!IIUlIUlll!lmIUIIII!Ummmllla!UIII!I!IImlllllilllllllllllllllllli 
DAILY MUD REPORT 

TRANSFER TRUDILL AS REQ.D TO BUILDIMAINTAIN VOLUME 
IVISI::oSI'TY@ 52-64SIL WITH TRlMS AOOED AT 10 MIN PER SACK AS PER ENGINEERS REaJEST 
IREC)OR[) AU TRANSFERS FROM THE 400 B8L TANKS IN THE TOUR BOOK 

1100KG1M3 
I ...... IGITVAS REQUIRB) BY ADDING 8ARfTe OR AlLOWING DRIlLED SOLIDS TO BUIlD . lOWER BY RUNNING c:&ITRIFUGE AS NECESSARY. 

35M3 OF TRIJDRILlIS INTRODUCED INTO THEACTlVE S\'STB4AOD-2AOSIt OF BARlTE.13 SXTRU\llS 1 DRUMS INTERDRU ON,1 DRUM EMUL.1 DRUM INTERDRIllFL .. 
UME ADDITIONS ARE REQUIRED FOR NfNI. 

ISEI'-PN:lE lOSSES ADD 10 SXOF INTERORlll OS AND 10 SACKS OF FIBER FlUIO PER DAY CONSULT WITH ENGINEER AND MUD MAN BEFOREADOING 
I.",,,,rrr..., SURFACE VOlUMES FOR ANY CHANGES THAT MAY INOUCATE DOWN HOlE lOSSES 

ONlOCATtON 

BUT we CANNOT ASSUME RESPONSIBILITY FOR ANY lOSS OR ACCIDENT THAT MAY RESUlT FROM ITS use. RJRlliERMORE. NOTHING CONTAINED HER8N 



._-_.'''-.... id.,. IWUWVII 

WB..LNMIE RANGERFT.UARDN6 

ClI'aA'RlR RANGEROI.L1D. 

RB'ORfFORMr • .DtN1WA.ICNER 

INVENTORY 
l.OCAlION lAT •• I.ONGt2UI .. 

~ cwmJSGIIE 

REPORT FOR Mr. 1&IR'(GOIUCHUK 

MATERIALS 

USED LAST 

TOTALS 

DAILY 

COST 

CUMlAATNE 

cost 

$17,665.50 $456,639.10 

'. '-;. 



iOM"""; !:~~·I!!.~gllllllllllllillllllllll!ill!lllli!lI!lIlIlIliIlllllllllllmlll!mlllll!iHIIIIIIIUllmmlil!lmllllllmmmllllllllnlnmlll:nnIlIllIllUm!liIlIlIlI!~--IlII11I11I11Il1II11I11I_ 
DAILY MUD REPORT 

1vL~......".rv@ 54-66 S/l WITH TRUVlSADCeDAT 10 MIN PeR SAC!( N3 PeR ENGINEERS REQUEST 

AT 1100 ·1150 KGIM3 OR N3 REOUIRED BY ADDING BARITE OR AU..OWING DRILLED SOLIDS TO 8UU..D • lOWER BY IWNNING CENlRIFUGE N3 NECeSSARY. 

ITRANSF1~ TRUORIU. N3 REQ,D TO BUll..DfMAlNTAIN VOlUME REOORDAll TRANSFERS FROM THE 400 BBI. TANKS IN THE TOUR BOOK 
TRUORO.L TRANSFERRED FRaU 400'SWIll RBlUCe DENSlY 10 POINTS 50 SX OF BAR WIlL RAISE DENSITY 10 POINTS 

UME ADOITIONS ARE REQUIRED fOR NOW. 

ADD 5 SX OF INTERDRILL OS' AND 5 SACKS OF FISER FlUID (FINE) PER TOUR 
1unt.11Tnt:l SURFACE VOlUMES FOR /INt CHANGES THAT MAY INDICATE DOWN HOlE LOSSES OR INFLUX 

SOURCES 

ON LOCATION 

BUT WE CANNOT ASSUME RESPONSIBIUTY FOR /INt LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CX>NTAINEO HEREIN 



WB.1.NAME RAHGERF1'.UMDNII 

0PERA'RlR IWIIJEROLLTD. 

REPOR1' fOR .... Mr8CHRRT 

INVENTORY 
1DCA11ON IAT •• UNJ1ZUO· 

CONIRAC'RlR QClUSGIE 

RaIORrfOR.... TaR\'CICIRQDtUK 

II\TERIALS 

··USEDLAST 

MATeRIALS 

. USEDTO 

TOTALS 

DAILY 

COST 

CUMULATIVe 

COST 

$312.00 $456,951.10 



jaw;·,,; ':ma:m:n1l!1!1I1I1II1I1I1I1I1I1I1II 11111 II 11111111111 II 1llIIIIIIIIIIIIIIIIiilIIIIII II 1I1I1I1!!l1I1I1I1I1iI1I 11111111111111111 1111111111111 

DAILY MUD REPORT 

I" ... """",TV @ 54a S/l WITH TRUVIS ACOED AT 10 MIN PER SACK AS PER ENGINEERS REQUEST 

IIII!IIIII!IIIIIIIII 

xxx ceNTRIFUGE 

'""",HIrTY AT 1100· 1150 KGIM3 OR AS REQUIRED BY ADDING BARITE OR AI.l.OWING DRtI.J.B) SOUOS TO BUtlO . lOWER BY RUNNING CENm\FUGE AS NECESSARY. 

ITRANSFER TRUORIU. AS REQ.D TO IIlJII.DItoWNTAIN \IOLUME REOORDAu. TRANSFERS FROM THEa B8l TANKS IN THE TOUR BOOK 
OF TRUORILl TRANSFERRED FROM 4OO'S WIlL REDUCE OENSTY 10 POINTS 50 SX OF BAR WIlL RAISE 0ENSI1Y 10 POINTS 

LIME ADOITlONSARE REQUIRED FOR NOW. 

Ii SX OF INTERDRILL'S' AND Ii SACKS OF fI8ER FWID (FINE) PER TOUR 
, .. ,.. .. ,n-,'" SURFACE \IOLUMES FOR ANYOiANGES THAT MAY INDICATE DOWN HOLE LOSSES OR AN INFLUX 

ON LOCATION 

BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 

IIUlI 



..... _ .. '1""-..... • MFAI. IWUWVII 

WB.LNAIIE RMQERF1'.UARDNe 

OPB""RIR RMQEROLLTD. 

REPORTRlIUlr. Ml'8CHAI1T 

INVENTORY 
1J)QA1IQN lATe.LCNlU2UII' 

CONIMCRlR CM:IUS12IIE 

RB'ORT RlR 1Ir. 'l'Bllft'GCIRGIHIK 

M\TERIALS 

USED LAST 

IMTERIALS 

USED TO 

TOTALS 

DAILY 

COST 

CUMULATNE 

COST 

$390.00 $457,341.10 



tbMii§;;m I 
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DAILY MUD REPORT 

MATERIAlS MATERIAL DAIlY 

OF to sx OF TRUVIS OIlER 2aRCUlATIONS 

IVISI:x)SITY 0 54.e6 SIL WITH tRUVIS ADDeDAT 10 MIN ~ SlICK fJS ~ ENGINEERS REQUEST 

1....,..1<>nV AT 1150 KGIM3 OR fJS RBlUIRED BY ADDING BARItE. RUN 1MEc:&n'RIFUGE ONCE OR tWICE DAIlY OIlER FUll. CIROJlAllONS. 

ITRJI"-ISFIER TRUORIU.fJS REQ,O TO BUll..DlUAlNTAIN'IIOlUME RECORD AU. TRANSFERS FROM THE «XI B8l TANKS IN THE TOUR BOOK 
t." .. no noo TRUORU TRANSFERReD FROM 400'SWU REDUCE DENSTY 10 POINTS 50 SX OF BAR WIlL RAISE 0ENSI1Y fOPOINTS 

AOOITIONS ARE REQUlREO FOR NOW. 
ADD 5 SX OF INTaUHULL 'S' AND 5 SACKS OF FIBER R.UID (FINE) PER TOUR 

SURFACE VOLUMES FOR N4Y CHANGES THAT MAY INDICATE DOWN HOLE lOSSES OR AN INFLUX 

ON lOCATION 

BUT WE CANNOT fJSSUME RESPONSIBIUTY FOR NIY lOSS ORACaDeNT THAT MAY RESUlT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 



.... _-'---­••• ",@ IwuwaII 

WElLNAME RANGERFl'. UARD .... 

OPERAlOR RANGEROILLTD. 

REfORTRlR ... _ MT8CHRRT 

INVENTORY 
UlCAtIDN 1AJ •• LONCJt2S1III 

COHIMCIOR CN::IUSGIIE 

REfORTRlR.... ftRR'tGQRIIICHUK 

IMTERIALS 

USED LAST 

MATERIALS 

USED TO 

TOTALS 

DATE7 ..... -m 

REPORTNo. 

SPUD DATE G.IIIHI7 

DAILY 

COST 

$7,925.15 

CUMlAATNE 

COST 

$465,266.25 

• 



".'IIIOM.iill§i!lIIi§ .1i!,ilii;~illlllllllllllmii_ml~~~;i!l!i!~!lllil!i!U!IU1!!!I!!!!!!III!&i~Jm\:~~jtr1~~ 
DAILY MUD REPORT 

IVISlCOlillTY@ 54-66 SIl WITH TRUVIS ADDED AT 10 MIN PER SAO< N; PER ENGINEERS REQUEST 
1"",,, • .,..,rvAT 1150 KG1M3 OR N; REOUIREO BY ADDING BARITE. RUN THE CENTRIFUGE ONCE OR TWICE DAILY OVER FUll. ORCUlATIONS. 

imANSFER TRUORILLN; REO.DTO BUflDIMAfNTAfNVOLUME RECORD ALL TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 
M3 OF TRUORfll TRANSFERRED FROM 400'S WILL REDUCE DENSTY 10 POINTS 50 SX OF BAR WILL RAISE DENSITY 10 POINTS 
UME ADDITIONS ARE REQUIRED FOR NfNoI. 

5 &X OF INTERDRILL 'S' AND 5 SACKS OF FIBER FLUID (FINE) PER TOUR 
I ..... ,,, • .,.,"" SURFACE VOLUMES FOR NlY CHANGES THAT MAY INDICATE DOWN HOLE LOSSES OR AN INFLUX 

ONLOCATlON 

BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE FLfRTHERMORE, NOTHING CONTAINED HEREIN 
WITH 



~ __ IIIIi!"'--" • MUMM4' IwunaII 

WB.L NAME RANGER FT. UARD f4i6 

OPERATOR RANGERClILLTD. 

REPORT FOR Mr. ART &CHRITT 

INVENTORY 

LOCATION lATtIII«IUlNG 123 3CI' 

CCINIRAC1'OR ClCTUSGIIE 

REPORT FOR Mr. lERRYGORGICHUK 

MATERIALs 
USED LAST 

. MATERIALS 

useDTO 

TOTALS 

DAILY 

COST 

CUMULATIVE 

COST 

$11,833.70 $477,099.95 



DAILY MUD REPORT 

xxx CENTRIFUGE 

START CIRCUlATION OF INTERDRIll "aN' 1 88L OIlER 1 -2 ORCULATIONS 
lu.",..,...,.,"V @ 54-56 SIL WITH TRUVIS ADOED AT 10 MIN PER SACK AS PER ENGINEERS REQUEST 

AT 1150 KG1M3 OR I>S REQUIRED BY AOOING BARITE. RUN THE CENTRIFUGE ONCI! OR TWICE CAlLY OVER FUU CIRCUlATIONS. 

ITR~9R'R TRUDRIll AS REQ,D TO BUILOIMAINTAIN VOlUME RECORD Au. TRANSFERS FROM THE 400 B8L TANKS IN THE TOUR BOOK 
OF TRUDRILL TRANSFERRED FROM 400'8 WIll REDUCE DENSTY 10 POINTS 50 SX OF BAR WIll RAISE DENSITY 10 POINTS 

LIME ADDITIONS ARE REQUIRED FOR NOIN. 
ADD 5 SX OF INTERDRlLL 'S' AND 5 SACKS OF FIBER FWID CANE) PER TOUR 

luclNnrOR SURFACE VOlUMES FOR ANY CHANGES THAT MAY INDICATE DO\MII HOLE LOSSES OR AN INFlUX 

ON LOCATION 

BUT WE CANNOT I>SSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURlliERMORE, NOTHING CONTAINED HEREIN 
ANY 



--._-'''-11 • 'ijlJbjj"e IWVWRIII 

INVENTORY 
LOCATION LATtill 411 LONG 123 30' 

CON1RACTOR ClCl'USGIIE 

WEU. NAME RANGER FT. LIARONi8 

OPERAroR RANGEROI.LlU 

REPORT FOR Mr. /IR'( &CHRITT REPORT FOR Mr. 'lERRY'GOAGICHUK 

MATERIALS 

RECEIVED 

MATERIALS 

USED TO 

TOTALS 

DATE a.Mar.a7 

REPORT No 48 

SPUDDATE~ 

DAILY 

COST 

CUMULATIVE 

COST 

$2,479.80 $479,579.75 



DAILY MUD REPORT 

xxx CENTRIFUGE 

MATERIAlS MATERIAl DAILY 

I\I'<O"""'O!ITV@ 048-52 SIl.@ 66+OEG C FLOUNE TEMP WITH TRUVIS ADDEDAT 10 MIN PER SACK N; PER ENGINEERS REQUEST 
1150 KG/M3 OR I>S REQUlRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE OR 1WICE DAILY CM:R F\JU. CIRCUlATIONS. 

nrr_I'HIIILL "OW"@ 1 BBL OIlER 2 CIRCUlATIONS IF SHAlE DROPS OFF WET OR FLUID IS RUNNING OfF THE SHAKER 
ITFltANSFER TRUDRIllI>S REQ,D TO BUIlDIMAINTAJN VOLUME RECORD ALl TRANSFERS FROM THE 400 BBl TANKS IN THE TOUR BOOK 

M3 OF TRUDRILl TRANSFERRED FROM 400'S WILl REDUCE DENSTY 10 POINTS 50 $X OF BAR WILl RAISE DENSITY 10 POINTS 
UME ADDITIONS ARE REQUIRED FOR NOW. 

II ax OF INTERDRILL "S' AND II &ACKS OF FIBER FLUID (FINE) PER TOUR ADO COARSE FIBER flUID IF lOSSES ARE HIGHER THAN NORMAl. 
' .. ,. .... 'nrno SURFACE VOLUMES FOR ANY CHANGES THAT MAY INDICATE DOINN HOLE lOSSES OR AN INFlUX 

ON lOCATION 

BUT WE CANNOT NiSUME RESPONSIBIUTY FOR ANY lOSS OR ACCIDENT THAT MAYRESUl T FROM ITS USE. FURTHERMORE. NOTHING CONTAINED HEREIN 



,---'---­• iU"""W;' lwunau 

WELL NAME RANGER FT. LIARD NIl 

OPERATOR RANGEROILL1D. 

REPORT FOR Mr. NCr SCHRITT 

INVENTORY 

LOCA11ON LAT604O'LONG t233O' 

CONTRACTOR CACl'USaIE 

REPORT FOR Mr. TERRYOORGICHUK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

TOTALS 

DATE to..tar-97 

REPORTNo 49 

SPUDDATEt~ 

DAILY 

COST 

$18,485.35 

CUMUlATIVE 

COST 

$498,065.10 



DAILY MUD REPORT 

50-54 S/l@ 65+OEG C FLOUNE TEMP WITH TRUVIS ADDED AT 10 MIN PER SACK /IS PER ENGINEERS REQUEST 
1200 KG/M3 OR /IS REQUIRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE OR 1WICE DAILY OIlER FUll CIRCUlATIONS. 

INTERI)RII-L "OW"@ 1 B8L OIlER 2 CIRCUlATIONS IF SHALE CROPS OfF WET OR FUJIO IS RUNNING OFF THE SHAKER 
1TS;!ANSF1==R TRUORILL AS REQ,D TO BUIl.DiMAINTAIN VOLUME RECORD All TRANSFERS FROM THE 400 BBI. TANKS IN THE TOUR BOOK 

OF TRUDRILl TRANSFERRED FROM 4OO'S WILl REDUCE OENSTY 10 POINTS 50 SX OF BAR WILl RAISE DENSITY 10 POINTS 

ADD 5 SX OF INTERDRILL 'S' AND 5 SACKS OF FIBER FLUID CANE) PER TOUR ADD COARSE ABER flUID IF lOSSES ARE HIGHER THAN NORMAl.. 
SURFACE VOlUMES FOR ANY CHANGES THAT MAY INDICATE DOWN HOlE lOSSES OR AN INFLUX 

ONLOCATlON 

CUMULATIVE 

COST 

BUT WE CANNOT ASSUME RESPONSIBIUTY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HER8N 
/IS A RECOMMENDATION 



... _--'''-0. .... _ iPi!iNMP' IwuwnRl 

WEll. NAME RANGER FT. LIARD 1418 

OPERATOR RANGEROII.LTD. 

REPORT FOR ..... /lIfr &CHRITT 

MATERIALS 

RECEIVED 

INVENTORY 

lOCAllON lAT &II 411 LONG 123'JJ1 

CXINTRACTOR CACnlSa&E 

REPORT FOR..... TERRY'GORCIICHUK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

DAILY 

COST 

ClMJI.ATM! 

COST 

$9,129.15 $507,19425 



DAILY MUD REPORT 

IVI-,::r:r~Y@ 50-54 SIL@65+OEGCFlOUNETEMPWlTHTRUVlSADDEDAT10MINPERSACK I>S PER ENGINEERS REQUEST 
AT 1170 - 1200 KG/M3 OR I>S REQUIRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE OR 1WICE DAIlY OIlER FUll CIRCULATIONS. 

1NTERDRIL1. "'OW' @ 1 BBl OIlER 2 CIRCUlATIONS IF SHAlE DROPS OFF WET OR FlUID IS RUNNING OFF THE SHAKER 
ITR~SFER TRUDRflll>S REQ,D TO BUII..OIMAINTAIN VOlUME RECORD All TRANSFERS FROM THE.coo B8L TANKS IN THE TOUR BOOK 

M3 OF TRUDRfll TRANSFERRED FROM 400'S WILl REDUCE OENSTY 10 POINTS 50 SX OF BAR WIll RAISE DENSITY 10 POINTS 
UME ADDITIONS ARE REQUIRED FOR NOW. 

ADD 5 $X OF INTERDRlL1. OS' AND 5 SACKS OF FIBER FLUID (ANE) PER TOUR ADD COARsE ABER FlUID IF LOSSES ARE HIGHER THAN NORMAL 
I .......... nrnc SURFACE VOLUMES FOR ANY CHANGES THAT MAY INDICATE DOWN HOlE LOSSES OR AN INFlUX 

COST COST 

ONLOCATlON 

BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY lOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 



••• "IIHIIlMii1I11IMII411;; ••• !:~a~~4Im~~~M~$_1=tfu1ti~1~1t[;: 
DAILY MUD REPORT 

hJl"~orrv@ 5().54 S/l @ 65+OEG C FLOUNE TB1P \/\11TH TRWIS ADDED AT 10 MIN PER SACK AS PER ENGINEERS REQUEST 
1170 -1200 KG/M3 OR AS REQUIRED BY AOONG BARITE. RUN THE csmtIFUGE ONCE OR TWICE DAILY O\IER FUU. CIRCULATIONS. 

IHTElUIRIL1.-ow"@ 1 BBl OVER 2 aRCULATlONS IF SHALE DROPS OFF WET OR FLUID IS RUNNING OFF THE SHAKER 
ITR~SFER TRUDRIlL AS REQ,O TO BUILOIMAINTAIN 'JOLUME REOOROAU. TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 

OF TRUOR/LL TRANSFERRED FROM 4OO'S WIll REDUCE OENSTY 10 POINTS 50 SX OF BAR WIlL RAISE DENSITY 10 POINTS 

ADD Ii SX OF INTI!RDRiLL 'S' AND Ii SACKS OF FIBER FLUID (FINE) PER TOUR ADO COARSE FIBER FLUID IF LOSSES ARE HIGHER THAN NORMAL 
IMC\Nnr~ SURFACE VOLUMES FOR ANY CHANGES THAT MAY INDICATE DOWN HOLE LOSSES OR AN INFLUX 

ONLOCATlON 

BUT WE CANNOT ASSUME RESPONSIBIlITY FOR ANY LOSS OR ACaOENT THAT MAY RESULT FROM ITS USE. FURTHERMORE. NOTHING CONTAINED HEREIN 



1I ___ •L .. ..a inH';4W IWUWIiIII 

WBl. NAME RANGER FT. UARDNiS 

OPERATOR RANGER OILLlO. 

REPORT FOR Mr. NCr SCHRITT 

MATERIALS 

RECeIVED 

INVENTORY 

LOCATION lATeo«1LONGm3O' 

CONTRACroR CN:1U8G&E 

REI'ORT FOR Mr. TERR'fGORGlCHUK 

MATERIALS 

USED LAST 

MATI!RIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

DATE 1N1ar.m 

REPORTNo 51 

6PUDDATE 12-J1n.e7 

DAILY 

COST 

CUMULATIVE 

COST 

$19,556.20 $526,750.45 



DAILY MUD REPORT 

IWiC'Ol5ITY@50-64S/l @ 65+OEG C FlOUNE TEMP WITH TRU\/IS ADOED AT 10 MIN PER SACK PS PER ENGINEERS REQUEST 
Inc"""'""'AT 1170 -1200 KG1M3 OR PS REQUIRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE PER TOUR OVER FUll ORCUlATlONS. 

INTERDRILL "OW"@ 1 BBl. OVER 2 CIRCUlATIONS IF stW..E CROPS OFF WET OR flUID IS RUNNING OFF THE SHAKER 
ITRiANSFE:R TRUDRllL PS REQ,D TO BUllDMAlNTAIN VOLUME RECORD All TRANSFERS FROM THE 400 BBl. TANKS IN THE TOUR BOOK 

TRUDRlll TRANSFERRED FROM 4OO'S WIll REDUCE DENSTY 10 POINTS 50 SX OF BAR WILl RAISE DENSITY 10 POINTS 

ADD 5 SX OF INTERDRILL 'S' AND 5 SACKS OF FIBER FLUID (FINE) PER TOUR ADO COARSE FIBER flUID IF lOSSES ARE HIGHER THAN NORMAl 
1 ......... "'rnoSU~FACEVOI,UMESFQR~CHANGESTHAT-MAYINDlCATEDOWNHOlElOSSESORANINFlUX -

ON lOCATION 

BUT WE CANNOT PSSUME RESPONSIBIUTY FOR ANY lOSS OR ACCIDENT THAT MAY RESULT FROM ITS use. FURTHERMORE. NOTHING CONTAINED HEREIN 



.... __ "",-,-'1 • eM",," IWUWVII 

WBJ. NAME RANGER FT. LIARD P-66 

OPERATOR RANGEROII.LTD. 

REPORT FOR Mr. ART saRTT 

INVENTORY 
LOCA11ON LATIID4O'LONG 12330' 

CONrRACroR CAClUSaJE 

REPORT FOR Mr. TERRYGORGD«JK 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

MATERIAL 

REMAINING 

TOTALS 

DATE 13-Mar-97 

REPORTNo 52 

SPUD DATE 12Jaft.87 

DAILY 

COST 

CUMUl.ATNE 

COST 

$879.15 $527,629.60 



DAILY MUD REPORT 

hlLcrr~"V @ 5G-54 SIL@65+OEGC FLOUNE TEMP WITH TRUVIS ADDED AT 10 MIN PER SACK AS PER ENGINEERS REQUEST 
AT 1170 - 1200 KG1M3 OR AS REQU1RED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE PER TOUR OVER FULL CIRCUlATIONS. 

INTERDRILL -OW-@ 1 BBL OVER 2 CIRCUlATIONS IF SHAlE DROPS OFF WET OR FLUlO IS RUNNING OFF tHE SHAKER 
ITR~SFERTRUDRILLASREQ,DTOBUll.OiMAlNTAlNVOI..UME RECORD ALL TRANSFERSFROMTHE400BBL TANKS IN tHE TOUR SOOK 

M3 OF TRUORILL TRANSFERRED FROM 4OO'S WILL REDUCE OENSTY 10 POINTS 50 SX OF BAR IMlL RAISE DENSITY 10 POINTS 
UME ADDITIONS ARE REQUIRED FOR NOW. 

ADD 5 SX OF INTERDRILL 'S' AND 5 SACKS OF FIBER FLUID (RNE) PER TOUR ADD COARSE FIBER FLUID IF lOSSES ARE HIGHER THAN NORMAl.. 
SURFACE VOlUMES FOR AN'( CHANGES THAT MAY INDICATE DOWN HOlE lOSSES OR AN INFLUX 

ONLOCATlON 

BUT WE CANNOT ASSUME RESPONStBIUTY FOR AN'( LOSS OR AcaDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE. NOTHING OONTAINED HEREIN 



DAILY MUD REPORT 

hncItV\!OfTV@50-54S1l.@65+OEGCFlOUNETEMPWlTHTRUVlSADDEDAT 10 MIN PER SACK AS PER ENGINEERS REQUEST 
1170 - 1200 KG/M3 OR AS REQUIRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE PER TOUR OIlER FUll CIRCULATIONS. 

"aN"@ 1 B8L OIlER 2 CIRCUlATIONS IF SHALE CROPS OFF WET OR FLUID IS RUNNING OFF THE SHAKER 
lTf<tANSFE:R TRUDRILl AS REQ,D TO BUII..O/MAINTAIN VOlUME RECORD All TRANSFERS FROM THE 400 BBI. TANKS IN THE TOUR BOOK 

TRUDRIU. TRANSFERRED FROM 400'8 WIll REDUCE OENSTY 10 POINTS 50 SX OF BAR WILl RAISE DENSITY 10 POINTS 

Ii $X OF INTERDRILL 'S' AND 5 SACKS OF FIBER FLUID (FINE) PER TOUR ADD COARSE FIBER FLUID IF LOSSES ARE HIGHER THAN NORMAl 
1 ........ ,~rI"\D SURFACE VOLUMES FOR AN'( CHANGES THAT MAY INDICATE DOWN HOlE LOSSES OR AN INFLUX 

ON LOCATION 

BUT WE CANNOT ASSUME RESPONSIBIUTY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOll-ftNG CONTAINED HEREIN 



DAILY MUD REPORT 

IUI • .r-r ...... v@ 50-54 SA.@66+OEG C FlOUNE TEMP WITH TRUVIS ADD8) AT 10 MIN PER SACK !>S PER ENGINEERS REQUEST 
IN:o.L"nv AT 1200 KG1M3 OR !>S REQUIRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE PER TOUR OVER FUU. CIRCULATIONS. 
ADD INTERDRILL "OW" @ 1 B8l OVER 2 CIRCULATIONS IF SHAlE DROPS OFF WET OR flUID IS RUNNING OFF THE SHAKER 
TRANSFER TRUDRlll AS REQ,D TO BUllDIMAINTAlN VOlUME RECORD ALi. TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 
15 M3 OF TRUORlll TRANSFERRED FROM 4OO'S Will REDUCE DENSTY 10 POINTS 60 SX OF BAR WIll RAISE DENSITY 10 POINTS 

INO UME ADDITIONS ARE REQUIRED FOR NCN-I. 

ADD 5 Slt OF INTERDRILL "S' AND 5 SACKS OF FIBER FLUID (FINE) PER TOUR ADD COARSE FIBER flUID IF lOSSES ARE HIGHER THAN NORMAL. 

MONITOR SURFACE VOlUMES FOR AN'( CHANGES THAT MAY INDICATE !XMIN HOlE lOSSES OR AN INflUX 

POINT PRAIRIE (FORMULA) ON lOCATION 

BUT WE CANNOT ASSUME RESPONS/BIUTY FOR AN'( lOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 
!>SA 



DAILY MUD REPORT 

WEll. NAME RANGER FT. lIARD ~ I Ol'.Anrw ~ LATIIO «J' lONG 12330' DATE 1a.Mar-87 
I Tn CACTUSII28E liS 

BIT NUMBER 3CRR 508.0 2Il3HOlE 101 M3ISTIC 

DRIU. _81lmm\ m.Cl j109339.J 1007 TOTAl. 203 PUMPG 
~Ill PIPf'! I2(mml 127.0 82 LINER TOPIBOT. STAND BY 122 M3ISTI( 

COllARtI1(mml 168.0 27 8.P.M. 

COllAR #2(mm) 228.0 106 ~ 

:' ',""';::::\""'HOI.:" nATA' ",,:::::,::::{,,:::::,/{={,:,) , , ',:t,},/"",;,::,:::::::,\{", ,," "}.';':""',ib,':::{';:" 

0.0138 

1521C2!i4 
0.0138 

196 

2.7087 

laRC. TIME 
IUP 

17 
_75 

83 

MUD TYPE. INVERT IFlnwuNEWT. OFF !OFF IcgIm3 IMUDWT. 1200 KgIm3 

<10 cm3I3O min. 
rtJRRENT no J"'tDl' .. ~ FISH IINn<:CeI ~ RT. m31rn1n IPH 

E'" nDUC>; DESIL TER CESANOER xxx ceNTRIFUGE 
110x1~0Jc1~0_ .... ft .ft XX DOU8lE DECK OR HIGH SPEED::;HAKER 

.:{': },',\,',:,' ,: MUDI' ";;, "\",::'i(,:},:,:"",:,':,,,:(,{:\'::/,'," ,," '~:ii'Ij; if' , "L,X)" .'., ,,:,,:t ";:::i' ' 
,TIME ~!'lETAKEN 19:55 MATERIAlS MATERIAlS RECEIVED MATERIAlS MATERIAlS MATERIAl. DAILY CUMULATIVE 

~p\'E FBQf"i I'llMIIlNI' RECElVEO lAST USED lAST USED TO REMAINING COST COST 

'DEPTH 1324 TO DATE 24 HOURS 24 HOURS ,DATE ON LOCATION 

... nAIl ''''''' ·ft • oruRE Ie) ,46.f ,BARITE 12080 ]0 ...!.231 510.849.00 

1.225, 
IFUNNEL ~I '{,;Il) 

1600 READING /8j 110 C 

1300 READING 
'(mPa.s) 

~Pf.. '(mPa.s) 

!YIB..D POINT (Pa) 

IpH STRIP I I METERI 

[FIt. TER CAKE (mm) 

I Porn 
lexCESS UMEK~, 
ITOTAI. I (mall) _~ 

105 
103 
75 
IU 

u 
2 

.,258.222 

$585,00 

I VOLUME 

B..t: II'OU'V.. ST ABIUTY 

lOlL WATERRATIO 
1220 

881112 

DAlLYCOST _$!i§§.Cl!I. 
ftJM ~ 5562.308.75 

VOL BUILT 

VOL. LOST ON 

INSTALUNG 
I MAINTAIN IU: I ur\I' FROM .,~. nor~ UFLOW 60% !I:nI1n!it ~ otL.fi% WATER ft1:N" I 

IISCOSITY @ 5().64 SIl.@ 65+OEG C FLOUNE TEMP WITH TRIMS ADDED AT 10 MIN PER SAC< /IS PER ENGINEERS REQUEST 

1
000000AT 1200KGIM3OR /IS REQUIRB)BYACDINGBAAITE. RUN lHE CEHTRll'UGEONCE PER TOUR OVER FUU.ClRCUl.ATIONS, 
ADD IHTERDRILL -OW-@ 1 BBL OVER 2 CIRCUlATIONS IF SHAL.E DROPS OFF WET OR flUID IS RUNNING OFF THE SHAKER 
rRANSFER TRUDRIU. /IS REQ.D TO BUILOIMAINTAIN \IOlUME RECORD AU. TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 
15 M3 OF TRUDRIU. TRANSFERRED FROM 400'8 WIll REDUCE DENSTY 10 POINTS 50 ax OF BAA WIll RAISE DENSITY 10 POINTS 

.-\CD INTERDRILL "ON'@ 1 B8L OVER 2 CIRCULATIONS IF SHALE DROPS OFF WET OR flUID IS RUNNING OFF THE SHAKER I ADD 5 $X OF INTERDRILL 'S. AND 5 SACKS OF FIBER fLUID (ANE) PER TOUR ADD COARSE FIBER flUID IF LOSSES ARE HIGHER THAN NORMAL 
AONITOR SURFACE VOLUMES FOR ANY CHANGES THAT MAY INDICATE DOWN HOLE LOSSES OR AN INflUX 

DOWEl.L ".~'.'o=M 

PHONE NUMBER 

CUM. VOL BUILT. 

ON LOCATION 

5 24,004.50 

22 

BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS use. FURTHERMORE, NOTHING CONTAINED HEREIN 
I SHALL BE I ) /IS A I TO USE ANY PRODUCT IN CONFLICT WITH EXISTING PATENTS ; ANY MATERIAlS OR USE. 



~ __ IIIi!""-·-n • inNfNPN IwuwaII 

WEU. NAME RANGER FT. UARDNS 

OPERATOR RANGEROILL'ID. 

REPORT FOR Mr. /1M SCHRITT 

MATERIALS 

RECEIVED 

INVENTORY 
LOCA1ION lAT604O'UlNG1233O' 

ClONTRIICTOR ~aiE 

REPORT FOR Mr. DENNlS8ROWN 

MATERIALS 

USED LAST 

MATERIALS 

USED TO 

, 

TOTALS $585.00 $550,308.75 



DAILY MUD REPORT 

WEll NAME RANGeR !'T. lIARD p..ee LOCA]1Ott .... LAT 60 40' lONG 123 30' _DAn; 19-Mar-87 

. LTD. REPORT No 57 

~~. ARTSCHRITT~t'VK, r-uK~._ .DATE; -- ~.-:_':ili:ttfE" .. .:::. :_... . .... ,:,,:: 
BIT SIZE (mm) 311.0 lENGTH(m) SlZEfmm) L TANKS 105 42 

BIT NUMBER 3CRR 1108.0 -~ ttOlE _1l!1 M3/STK 0.0138 :1.11; 78 

DRIll 11l.~ 1109 339.7 1007 TOTAl. 206 PUMP 1.2 152lC254 1aRC. TIME 78 
omLl PIP!'; I.2(mm) 127.0 82 LINER TOP/8OT. ~II\NI.'1S1 122 M3ISTI< 0.0138 D\.. ~UP 34 

COllAR #1 (mm) 168.0 27 S.P.M. 1!12 
COlLAR l.2{mm) 228.0 106 .. ~ • .... ". ,:)),.:: . I":::::::::» 

" . :i/::S,:'::) .'?< . :::::::~.:.\:. :' .::.:~ , .. '~':::i):::,:",.::= ',:.:-:.> 

MlJD~_-INVERT IR ~ INJ:; wr. OFF IOFF 1cgI~ MlIOVoIT. 1200 KaIm3 
HOlE """,on l"JY\O TO FISH "t.JnCD1:I f"MIwr. kafm3 75-90@SOC s/l 

1 !i@ 1389 204,~~_ In.n:ol:l nw\AIT kafm3 FIlTRATE <10 cm3f3O min. 

n. OP.~W~_PlPE 11tdn=D1:I nw RT. m3Imin pH 

EOL"gu=m' DESllTER OESANOER XXX CENTRIFUGE 
I1Oxl10x110 110-110-110 XX DOUBlE DECK OR HIGH SPEED IiAKER 

::\'··:,iL . ',"'. '::':":'i:"'::'\:: <':.(:: ,','::::::::)\} t':Y::':::·:::··::··.:":· .: ...... .::;:DAlLi: ..... : i<:: ::':???:::.:.::'.' :: . 
nME SAMF>tJ:TAKEN 10:30 MATERIAlS MATERIALS RECEIVED MATERIALS MATERIAlS MATERIAl DAILY CUMULATIVE 

SAMPI..E FROM ........... , .. '" RECEIVED lAST USEOlAST USEOTO REMAINING COST COST 
. DEPTH 1312 .IQ~re.. 24 HOURS 24 HOURS DATE ON LOCATION 

I:InwI""'" .~ ~n'TURE(Cl ~.7 

DENSITY 1240 

FUNNa Vr<><.A.I<>Il '(sill .3 

OUUI ...... '" tlII60C 95 
..",....."A ...... "" 70 

'(mPa·sl 47.J 

PLAST1C'v~' . \ntPa.~ 25 ~. 

<. .J 

'VIR '~."'~j 22.5 

'GElS 0f10_mln. fPB) 131f1U • 
'pi-! STRIP I METER I 
,Fq.. fRAlt:G SOC (cm3) J HTHPIJI 4 
.Al TER t".Ai(I: 1 ...... \ 2 

: Porn 2.2 

'exCESSUME .. KGJM3 8.14 

iTOTAl. I (maJI) ca 
:~ ~1nES (mall) !X NaCI 273.$77 

% IX FR. 0.7 
:SOlIDS! % :X FR. 15 

Oil ;;uN I I:N % 75.0 

IVATER'-VN II:N % ]I 10.0 iCOST $561,723.75 ~VOLUME 344 
:LECTRICAL STABIUTY 1220 DAILY COST $585.00 VOL,BUILT 

lOll WATER RATIO eam CUM.cosr ~_7!i 

VOL. LOST ON , 

J2.67 _~ 1IfG._C()!5T _,""""" VOL LOSTbN SUB: 

n- 0.14 5281.154.38 .................. END~ ...... 
It" . 20.54 ~Iot VOL BUILT. 22 

A i TO WASH nur:g 1=1.<:1-< .1. 
I MAINTAIN 
:lNCE BACK ORCUlATING ADO 15 SACKS OF UME AT 10 MINUTES PER SACK 
IlSOOSIlY @ 5C).54 SIl.@ 65+OEG C FlOUNE TEMP WITH TRUVIS ADDED AT 10 MIN PER SACK NJ PER ENGINEERS REQUEST 

IUENSITY AT 1200 KGJM3 OR NJ REQUIRED BY ADDING BARITE. RUN THE CEllTRlfUGE ONCE PER TOUR OVER FULl CIRCULATIONS. 
ADD IHTI!RDRILL -aN"@ 1 BBL OVER 2 CIRCUlATIONS IF SHAI.£ DROPS OFF WET OR flUID IS RUNNING OFF THE SHAKER 
rRANSFER TRUDRIU. NJ REQ,D TO BUIlDIMAlNTAIN VOlUME REOORD AU. 'TRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 
15 M3 OF TRUORIU. TRANSFERRED FROM 400'5 WIll. REDUCE DENSTY 10 POINTS 50 SX OF BAR WILL RAISE DENSITY 10 POINTS 
\DO INTERDRIU. "aN"@ 1 BBL OVER 2 ORCULATIONS IF SHAI.£ DROPS OFF WET OR flUID IS RUNNING OFF THE SHAKER I ADD II ax OF INTERDRILL 'S' AND II SACKS OF fiBER FLUID (FINE) PER TOUR ADD COARSE FIBER FLUID IF LOSSES ARE HIGHER THAN NORMAl 
~ONITOR SURFACE VOLUMES FOR IWY CHANGES THAT MAY INDICATE DOWN HOLE LOSSES OR AN INflUX 

Is: POINT 
GRANDE PRAIRIE (FORMUlA) DOWEll JOE SMITH ON LOCATION 
532-5078 PH~ 'iUM13ER CAMPRM.#5 

BUT WE CANNOT ASSUME RESPONSIBILITY FOR ANY LOSS OR ACCIDENT THAT MAY RESUlT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HERBN 
SHALL ,NJA IIUri TO ~l\M'PRODUCTIN CONFUCTWITH EXISTING PATENTS j AN1' _IERIAl.SOR USE. 



.. 

DAILY MUD REPORT 

WB.1. NAME RANGER FT. LIARD P-68 LOCATION P-68LAT 60 4f'IlONG 123 30' ~TE_ -~ 
RANGER OIl LTD . • CotCtUSGIE RS'ORTNo 58 

. ;~:r~ ..... "']1 t:/·· ""'~ii " ',. .:.... .:...... ..:.:: ..... ,' ::: .' .... :::::::::;:. .. 

BlTSlZEtrnml 311.0 LENGTHtml SlZEtmm) i L TANKS 151 PUMP,,_ .L~ :DP 43 
BIT-NtJM8eR 3CRR 1i08.0 2fl3 HOlE 79 ~ 0.0138 :DC 

DRILl 127.0 1034 339.7 .1~ TOTAl. 230 PUMP 12 1!i2X254 1aRC.11ME 82 ....... UNER TOPIBOT. STANDBY 122 M3IST1< 0.0138 IUP 25 

COI..lAR IJ1 (mm\ S.P.M. 204 

COI..lAR I2tmm\ U3IM1N 2.8193 
... ...... ··t:· ::::.::::::i)'::;:::::::::' . :::::::.: :::::. . :i::"', . i\ :i:: ..... ::.: •.•... : :::.:.' .. 

MUD TYPE • INVERT '1"1 nwI INJ:; wr. OFF OFF kgfm3 [MUOW!. 1200 Kalm3 
UI'\I J: Mt..n .r.nnn I aInI:D"lOW wr. kgfm3 IV~ 75-90@ SOC sn.. 
m:VlATIoN- '~ONwr. -~ [FIlTRA~ <10 cm3l3O min. 

,.. '-~'T OP.-ClRC TO CEMENT I wncDI:I ~ RT. m3frnIn IIIH 

enutPMENT: DESANOER XX CENTRIFUGE 

110x110x110 110-110-110 XX DOUSlE DECK OR HIGH SPEED SHAKER 
1·.:~":::C'i··· .::;:::::::::::::(::Y··::::\:::',:,::;,) ',,:':}):>:::::::'::':::::;'.;' . :-.::.::: ...... ·······;UiW «.:::.::::.: .. :: •.. : •. ' . ",'i ::·-.:::::y· ...• :,c ,. : ....... :: 
I TIME SAMPlE TAKEN 15:15 MATERIAlS MATERIAlS RECBVEO MATERW..S MATERIAlS MATERIAL DAIlY CUMULATIVE 

ISAMPLEFROM ~ ........... RECEIIIED lAST USED lAST USED TO REMAINING 005T COST 
• DEPTH 1034 _TOQATE 24 HOURS 24~ J:>M.E ONL~TlQIi 

leI"""" ~Mt' c:t<A TURE (C) 43.3 :BARITE 1~ 80 .!ill _107~ 51.560.00 ot?O; ""-, "" 

iDENSITY 1230 .tAInt"," 1400 50 ~ .m.. 5325.00 $4.062.50 

IFUNNa~ '(sill 115 

[600 READING tIIl60C 88 

85 
:~ -~,.sl .... 

IPLASTlCv (tmPa.sl IS 

iYIEl.o POINT (Pal 21 

IGas Ot10 min. (Pal \2.51114 

IDH STRIP I METERI 
IFIlTRATEeIl SOC (emS) I HTHPb 4 
IFIlTER CAKE Irnm) 2 

IPorn 2.2 
•• ue: KG1M3 8.14 

[TOTAL I (ma/I'I Ca 

11".UI~(maIl\ IlC NaCI 239.114 

'SAND " IlC FR. G.7'5 

IsOLlDS ';;oN'"'311 " Ix FR. 14 
'OIL - " 74..0 
WATER, " X 12.0 iCOST ~_7'" 'VOLUME 344 

E1: .STABIUTY '1070 DAILY COST $1.885.00 VOL-BUILT 13 
lOll WATER RATIO 88.Ott4.O 

eu .. _ -..,,, ......... 
'y~~ON 

21M CUM. ENG. COST - ~~SUB 5 
ff' 0.14 ''I'aIaI $317.299.38 END .... •• ..... 352 
Ie" 20M ... • ...... ·.BUILT. 35 

SET 2ND CEMENT PLUG SYSTEM TAKEN ON SI L 
I11II\I1'111\11'1 

)NCE BACK CIRCULATING ADD 15 SACKS OF UME AT 10 MINUTES PER SAC ,ADD 1 DRUM OF OW. 
IISCOSITY AT 75-9OS1LAT 65C FLOVVUNETEMPWITH TRtMSAOOEDAT 10 MIN PER SAa<ASPER ENGINEERS REQUEST 

IDENSlTYAT 1200KGIM3OR ASREQUIREDBYADOINGBAAITE. RUNTHECENTRlFUGEONCEPERTOUROVERFULlClRCUlATIONS. 
~ INTERDRILL "OW"@ 1 BBL OVER 20RCULATIONS IF SHALE DROPS OFF WET OR FLUID IS RUNNING OFF THE SHAt<ER 
rRANSFER TRUORIllAS REQ,O TO BUIlDIMAINTAIN VOlUME RECOROAllTRANSFERS FROM THE 400 BBL TANKS IN THE TOUR BOOK 
15 M3 OF TRUORIll TRANSFERRED FROM 4OO'S WILL REDUCE DENSTY 10 POINTS 50 SX OF BAR WIll RAISE DENSITY 10 POINTS 

I ADD 5 SX OF INTERDRILL "S' AND 5 SACKS OF FIBER FLUID (FINE) PER TOUR ADD COARSE FIBER FlUID IF LOSSES ARE HIGHER THAN NORMAl 
.1ONITOR SURFACE VOLUMES FOR ANY CHANGES THAT MAY INDICATE OO\NN HOLE LOSSES OR AN INFLUX 

uSYSTEM HAS TAKEN ON SOME WATER ADD M ax OF CALCIUM ,. ............ , MIX I_a,,&, 

ISTOCK POINT GRANDE PRAIRIE (FORMULAJ JOESMJTH ON LOCATION 
'HONE 532-5078 PHONE NUMBER CAMPRM.#5 

I 
BUT WE CANNOT ASSUME RESPONSIBIUTY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING OONT AlNEO HEREIN 

SHAlL BE I A.<; A IIUN I USE ANY PRODUCT IN N'ltd1"l1t"T V\IITHJ:XISTIN(tPA~ ~ ANY MATERIALS OR USE. 



• 

DAILY MUD REPORT 

ADD INTERDRILL "ON'@ 1 B8L OVER 2 CIRCUlATIONS IF SHALE DROPS OFF WET OR FLUID IS RUNNING OFF THE SHAKER 
VISCOSITY AT 75-SOSIL AT 65C FLO'M..INE TEMP WITH TRUVISAOOED AT 10 MIN PER SACKI>S PER ENGINEERS REQUEST 

/
DENSIlY AT 1200 KG1M3 OR I>S REQUIRED BY AOOING BARITE. RUN THE CENTRIFUGE ONCE PER TOUR OVER FUll. CIRCULATIONS. 
ADD 1DRUM OF ON AND 1 DRUM OF EMUl NOW OVER 85 MINUTES 
rRANSFER TRUORILL I>S REQ,D TO BU/LDIMAINTA/N VOlUME RECORD ALL'TRANSFERS FROM THE 400 B8L TANKS IN THE TOUR BOOK 
15 M3 OF TRUDRILL TRANSFERRED FROM 4OO'S WILL REDUCE DENSTY 10 POINTS 50 SX OF BAR WIll RAISE DENSITY 10 POINTS 

/ ADD 5 ax OF INTERDRILL 'S' AND 5 SACKS OF FIBER FLUID (FINE) PER TOUR ADD COARSE FIBER FLUID IF LOSSES ARE HIGHER THAN NORMAL 
1010NITOR SURFACE VOLUMES FOR PNY CHANGES THAT MAY INDICATE DOWN HOLE LOSSES OR AN INFLUX 

POINT PRAIRIE (FORMUlA) ON LOCATION 

BUT WE CANNOT I>SSUME RESPONSIBUTY FOR PNY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HEREIN 
WITH 



DAILY MUD REPORT 

WEU.NAME RANGER FT. LIARD P-M LOCATION P-M LAT 60 4tI LONG 123 30' . DATE 23-Mar-87 

.,)f'ERATOR RANGER OIL lTD • CACTUSt2IIE 60 r' DENNIS~ /iIDInnan: -~." ......... ,.,. , .. ,. ..:".::': ' . . :·--:-: .. """'i·.. ':-:"":""-:"" .. :' .. :..' ...... : .... :: .. : .. ::.:::,. ~·Ui ~ .. 

BIT SIZE (mm) . 311.0 LENOTH (m) SIZE (mm) l TANKS 145 PUMP 11 152X254 ,op 48 

BlTNUMSER C· 1i08.0 283 HOlE 84 M3ISTIC 0.0138 ,~ 83. 

DRIllPIPEI1(mm) 127.0 J78 339.7 11lO7 . TC)TAl. 229 PUMPtI:l 152X254 CIRC.11ME 79 
nAIIl-.amm) -.1:rut 82 .~ TOPI13OT. 122 M3ISTIC 0.0138 UP ~ 

COllAR l1(mml 168.0 27 S.P.M. 210 

COllAR fl2(mm) 228.0 87 M3/MIN 2.9022 
I::':;:,::'::,,:::·':::'.':::::/·')'{ '()::{\\ .. ::" ... ",,:::, ":::"::'::::":':':',(,:,;:::'/ff: "',::);::{,{{:;:'. . ... :) :::::::f::":': ... ·. ;<::,t:':: ....... 

t~Ii •. ::· .• "':' •• :>.')/) 
IMUD 1YPE-1NVERT FlnNUNEWT. '1.5 IOFF IcgIm3 MUOWT. 1200 Ka1m3 
; HOlE OOND . .r.tY\I'\ I~OWWT. IcgIm3 .~ 75-80 «II SOC sIl 

1.2Bt1136m I"AIRX'I rMI WT. IcgIm3 FR.TRP,TE .~O cm3I3Omln. 

il"'l ICgR.ITnP..ng1i I INn I~OWRT. m31mi,. pH 

EQI_'!"MFNT: XX ....".. • ...,.,.. DESIlTER DESANDER XX CENTRIFUGE 
11Ox110x110 ""-,o,,-,,n Xl( OOUBLEDECKORHlGHSPEEDSHAKER 

.:"":' 
... .; ... \:;: :"'::.:;(:;::::;:'?". :;:\:'()\::i'·· /.;: ....... :":::':>"':';':::;:::/:'::';"':':":::":::;:"':",:' ..'JS.'.:'}':::::::\\':.:, . " ..... 

: TIME SAMPlE TAKEJIl 21:. MATERIAlS MATERIAlS RECEIIIED MATERW.S MATERIAlS MATERIAl DAILY CUMULATIVE 

I SAMPLE FROM l:l1WUI IN" RECEIVED lAST USEOlAST USEOTO REMAINING COST COST 
. DEPTH 1172 TO DATE 24 HOURS 24 HOURS DATE ON LOCATION 

:1=1 NM INI" URE(C) 70.0 tMI 68 _1 26 42 $1.5!lO.00 141.340.00 

lJt:N:::iI , ~2-CCI :EMIJ!... 48 1 15 33 $1.140.00 _ $17.100.00 

IFUNNa~, ' (sIl) 74 ITRUDRtLL 423 7 115 308 $6.300.00 SlIt'lMI'IM 

1600 READING ...@60C 12 

!300R~ 69 ... ' '(mPa.sl 48 

IPI. '(mPa.s) 23 

IYlElD POINT (Pa) ~. 
InR !UII1I) min. (pa) 13IH4 
IpH STRIP I I METERI 
IFiLTRA..TI:fL9OC (cm31 I HnlPhc 4 

IFiL TER CAKE (mm) 2 

I Pam _1.2 

IEXcess lIME KG1M3 11.84 

!TOTAl i (mg/I) ...91 
i~1 nRIfVOS (mgIl) Ix ~ 2TJ1M. 
ISANDI..VN 1:1'1_, ..'II> Ix _FR. .1.2 
lsou~ CQf'<I, t:1'! .1'. Ix. fRo ..15 
lOlL vvrtl~l ..'II>. 72.D 

Iw,,~ " X 13.0 -.,.,,"" .............. !tt:7A CIAII 70; I VOlUME 344 

laECTRICAL STASIUTY 835 DAILY COST $9.030.00 VOL BUilT 

lOlL WATER RATIO 85.III11U ~ ... - $588.010.75 VOLLOSTON: 2 
1C8C12wM4 SUS CUM.-- _nnnM .~ l.C)ST QN SUB: & 
;"n" US 'Total !t?Q'!I In; AA r.t?II In; lIII .@lD~ m 
."1<" 2OA1 CUM. VOl BUILT. 40 

~ WIPER TRIP AT 1117M GOOD l 
1VIAlI'I I 1\11'1 

IUlD INTERDRIll "ON' @ 1 BBL OVER 2 ORCU\AllONS IF SHALE DROPS OFF WET OR FLUID IS RUNNING OFF THE SHAKER 
-'ISCOSITY AT 7~ AT 65C FLOWUNE TEMP WITH TRlMSADDED AT 10 MIN PER SACK N3 PER ENGINEERS REQUEST 

/DENSITY AT 1200 KGIM3 OR /loS REQUIRED BY ADDING BARITE. RUN THE CENTRIFUGE ONCE PER TOUR OVER FUll CIRCULATIONS. 
'DD 1 DRUM OF OW AND 1 DRUM OF EMUl NON OIlER 85 MINUTES 
rRANSFER TRUDRILL N3 REQ,D TO BUll.DlMAlNTAIN \/OlUME RECORD ALL TRANsFERs FROM THE 400 BBL TANKS IN THE TOUR BOOK 
15 M3 OF TRUORILL TRANSFERRED FROM 4OO'S WILL REDUCE DENSTY 10 POINTS 50 SX OF BAR WILL RAISE DENSITY 10 POINTS 

ITO INCREASE MUD WEIGHT 20KGIM ADD 160 SX OF BARITE AND 1 DRUM OF OW 
ADD 1I11X OF INTERDRILL "S" AND II SACKS OF FIllER FLUID (FINE) PER TOUR ADD COARSE FIBER flUID IF LOSSES ARE HIGHER THAN NORMAL 

\/IONITOR SURFACE VOLUMES FOR ANY01ANGESTHAT MAY INOICATE OONN HOLE LOSSES OR AN INFLUX 

l. 

ISTOCK ,~ 

(FORMUlA) DOWEU.I JOESMlTH ON LOCATION 
"HONE 532·5078 PHONE NUMBER CAMPRM,tl5 

I 
BUT WE CANNOT ASSUME RESPONSIBIUTYFOR ANY LOSS OR ACCIOENTTHAT MAY RESULT FROM ITS USE. FlJRTHERMORE,NOTHINGOONTAINEDHEREIN 

SHALl IX: "A.C\ A I TO USE ANY pgnnilt'T IN <X>WIJCT WITH EXISTING PATENTS "~ I ANY MATERIAlS OR USE. 
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WELL NAME RANGERFT. LIARD Ni6 

OPERATOR RANGER OIL LTD. 

REPORT FOR Mr. ART SCHRITT 

MATeRIALS 

RECEIVED 

INVENTORY 

lOCATION tAT 60 40' LONG 123 30' 

CXlNTRACnlR 'cwmJSaIE 

REPORT FOR Mr. 

MATERIALS 

USED LAST 

DENNIS IIRCWN 

MATERIALS 

USEDTO 

TOTALS 

DAlE~ 

REPORT No 10 

8PUDDAlE D.IID87 

DAILY 

COST 

CUMlAATNE 

COST 

$12,462.00 $614,010.75 

• 
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DAILY MUD REPORT 

INTERORIll "ON' CD 1 B8l OVER 2 CIRCUlATlONS IF aw.e DROPS OfF WET OR FlUID IS RUNNING OFF 1HE&W<ER 
AT 75-90S/LAT 65C flOWlINE TEMP WITH 1RlMSAOOED AT 10 MIN PER SACK/iS PER ENGINEERS REQUEST 

xx CENTRIFUGE 

AT 1200 KG/M3 OR /is REQUIRED BY ADDING BARITE. RUN THE CENlRIFUGE ONCE PER TOUR OVER FULl. CIRCULATIONS. 
1 DRUM ON AND 3 DRUMS EMUl OVER 150 MINUTES 

\/OlUME IF TANKS ARE lESS THAN 100M3 USING INVERT STORED 1N'400 B8l TANK 15-20 M3/iSREQUIRED 

II SX OF INTERORILL 'S' AND II SACKS OF FIBER FLUID (FINE) PER TOUR ADO COARSE RBER flUID IF LOSSES ARE HIGHER THAN NORMAl 

..... ""n·""" SURFACE VOlUMES FOR ANY CHANGES THAT MAY INDICATE DONN HOlE LOSSES OR AN INflUX 

PRAIRIE (FORMUlA) ON LOCATION 

BUT WE CANNOT ASSUME RESPONSIBIUTY FOR ANY LOSS OR ACCIDENT THAT MAY RESULT FROM ITS USE. FURTHERMORE, NOTHING CONTAINED HERBN 
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WELL NAME RANGER FT. LIARD N8 

OPERATOR 1WIGER000L1D. 

REPORT RlR Mr. NCr 8CHRI1T 

INVENTORY 
LOCAllON IAT6II.taGt23111' 

CONtRAC'ICR CXI'US~ 

REPORT RlR Mr. 

MATERIALS 

USED LAST 

MATEIIALS 

USED TO 

TOTALS 

DATE 24-Uar·715 

REPORT NIl 81 

SPUD DATE G./ID.87 

DAILY CUlUATNE 

COST 
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HALLIBURTON ENERGY SERVICES 

333 - 5th Avenue Southwest / Suite 1000/ Calgary, Alberta Canada T2P 386/ Tel: 403-237 -9300/ Fax: 403-231-9420 

RANGER OIL LIMITED 
RANGER FORT LIARD P-66-A 

IN UNIT P SECTION 66 

POST WELL REPORT 

by 

SHERRY CLAUSEN 
Halliburton Drilling Systems 
1000,333 5th Avenue S.W. 

Calgary, Alberta 
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., Job No: 97d007s4 
Date: 12102198 

Survey Report Time: 3:14 pm 
Wellpath 10: 97d007s4 
Date Created: 27/01/97 
Last Revision: 12102198 

calculated using the Minimum Curvartul8 Method 
Computed using PDS VER2.2.4 

Vertical Section Plane: 225.00 deg. 
Survey Reference: WELLHEAD 
Reference World Coordinates: Lal 60.35.44 N - Lon. 123.41.25 W 
Reference GRID System: UTM Zone: 10, Cenl Merid.: 123.0.0 W 
Reference GRID Coordinates: (m.): 6718093.95 N 462189.98 E 
North Aligned to: GRID NORTH 
Vertical Section Reference: WELLHEAD 
Closure Reference: WELLHEAD 
lVD Reference: WELLHEAD 

RANGER OIL LIMITED 
RANGER FORT LIARD P - 66 - A 
IN UNIT P SECTION 66 
UID:300P666040123300 

Measured Incl Drift Course lVD Vertical Subsea TOTAL DLS 
Depth Dir. Length Section Depth Rectangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (dg/30m) 

0.00 0.00 0.00 0.00 0.00 0.00 406.00 O.OON O.OOE 0.00 
First Single-Shot Directional Survey 199m 

199.00 0.50 36.40 199.00 199.00 -0.86 207.00 0.70N 0.52E 0.08 
226.00 1.75 25.00 27.00 225.99 -1.36 180.01 1.17N 0.76E 1.40 

253.00 1.50 20.40 27.00 252.98 -2.07 153.02 1.87N 1.06E 0.31 
283.00 1.75 67.40 30.00 282.97 -2.85 123.03 2.42N 1.62E 1.32 
312.00 1.90 70.40 29.00 311.96 -3.70 94.04 2.75N 2.48E 0.18 

343.00 2.00 70.40 31.00 342.94 -4.65 63.06 3.10N 3.47E 0.10 
374.00 2.25 59.40 31.00 373.92 -5.73 32.08 3.59N 4.51 E 0.46 
403.00 3.00 68.40 29.00 402.89 -6.97 3.11 4.16N 5.70E 0.88 

433.00 3.30 70.90 30.00 432.84 -8.47 -26.84 4.73N 7.25E 0.33 
MWD SURVEY'S 

451.00 4.40 71.30 18.00 450.80 -9.56 -44.80 5.12N 8.39E 1.83 
460.00 ' 4.30 71.10 9.00 459.77 -10.17 -53.77 5.34N 9.04E 0.34 

470.00 4.30 74.20 10.00 469.75 -10.83 -63.75 5.57N 9.75E 0.70 
480.00 4.30 79.10 10.00 479.72 -11.47 -73.72 5.74N 10.48E 1.10 
490.00 4.20 87.40 10.00 489.69 -12.05 -83.69 5.83N 11.21 E 1.87 

499.00 4.10 93.10 9.00 498.67 -12.51 -92.67 5.83N 11.87E 1.41 
509.00 4.10 99.30 10.00 508.64 -12.96 -102.64 5.75N 12.58E 1.33 
518.00 4.00 107.10 9.00 517.62 -13.29 -111.62 5.60N 13.19E 1.86 

528.00 3.80 114.70 10.00 527.60 -13.57 -121.60 5.36N 13.83 E 1.66 
538.00 3.50 123.60 10.00 537.58 -13.75 -131.58 5.06N 14.38 E 1.92 
547.00 3.20 129.50 9.00 546.56 -13.82 -140.56 4.74N 14.81 E 1.52 

557.00 2.80 129.60 10.00 556.55 -13.87 -150.55 4.41N 15.21 E 1.20 
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"\ Date: 12102198 
Survey Report Wellpath 10: 97d007s4 

Measured Incl Drift Course 1VD Vertical SUbsea TOTAL DLS 
Depth Dir. Length Section Depth Rectangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (dgI30m) 

566.00 2.40 130.80 9.00· 565.54 -13.91 -159.54 4.15N 15.52E 1.35 
576.00 2.10 128.60 10.00 575.53 -13.94 -169.53 3.90N 15.82E 0.94 
586.00 1.90 122.80 10.00 585.52 -14.00 -179.52 3.69N 16.10E 0.85 

596.00 1.70 107.60 10.00 595.52 -14.10 -189.52 3.56N 16.39E 1.55 
605.00 1.90 97.90 9.00 604.51 -14.25 -198.51 3.50N 16.66E 1.21 
614.00 2.00 92.80 9.00 613.51 -14.45 -207.51 3.47N 16.97E 0.67 

624.00 2.20 88.10 10.00 623.50 -14.71 -217.50 3.47N 17.33 E 0.79 
634.00 2.20 92.00 10.00 633.49 -14.98 -227.49 3.47N 17.72E 0.45 
644.00 2.20 101.00 10.00 643.49 -15.22 -237.49 3.42N 18.10 E 1.04 

654.00 2.30 103.80 10.00 653.48 -15.43 -247.48 3.34N 18.48 E 0.45 
663.00 2.40 113.60 9.00 662.47 -15.59 -256.47 3.22N 18.83 E 1.38 
673.00 2.50 124.30 10.00 672.46 -15.71 -266.46 3.01 N 19.20 E 1.40 

683.00 2.40 130.50 10.00 682.45 -15.76 -276.45 2.75N 19.54 E 0.85 
693.00 2.20 136.30 10.00 692.45 -15.78 -286.45 2.48N 19.83 E 0.92 
702.00 1.90 144.50 9.00 701.44 -15.75 -295.44 2.23N 20.04E 1.40 

712.00 1.60 151.30 10.00 711.43 -15.68 -305.43 1.98N 20.20E 1.09 
722.00 1.20 151.40 10.00 721.43 -15.61 -315.43 1.76N 20.32E 1.20 
731.00 0.80 165.00 9.00 730.43 -15.55 -324.43 1.62N 20.38E 1.54 

741.00 0.40 183.40 10.00 740.43 -15.49 -334.43 1.52N 20.39E 1.32 
751.00 0.10 158.00 10.00 750.43 -15.46 -344.43 1.47N 20.39E 0.94 
760.00 0.30 45.00 9.00 759.43 -15.48 -353.43 1.48N 20.41 E 1.17 

770.00 0.70 53.90 10.00 769.43 -15.57 -363.43 1.54N 20.48E 1.22 
780.00 0.90 64.60 10.00 779.43 -15.70 -373.43 1.61 N 20.60E 0.75 
789.00 1.00 79.60 9.00 788.43 -15.84 -382.43 1.65N 20.74E 0.89 

799.00 1.10 111.10 10.00 798.43 -15.95 -392.43 1.63N 20.92E 1.73 
808.00 1.30 135.40 9.00 807.42 -15.98 -401.42 1.53N 21.07E 1.81 
818.00 1.40 155.00 10.00 817.42 -15.94 -411.42 1.34N 21.20E 1.41 

827.00 2.00 182.50 9.00 826.42 -15.78 -420.42 1.08N 21.24E 3.32 
837.00 2.50208.80 10.00 836.41 -15.45 -430.41 0.71N 21.13 E 3.40 
847.00 2.80220.10 10.00 846.40 -14.99 -440.40 O.34N 20.87E 1.80 

857.00 2.90219.60 10.00 856.39 -14.50 -450.39 0.048 20.55E 0.31 
866.00 2.40211.50 9.00 865.38 -14.09 -459.38 0.388 20.31 E 2.08 
876.00 2.10 185.40 10.00 875.37 . -13.74 -469.37 0.748 20.18E 3.17 

886.00 2.00 153.30 10.00 885.36 -13.55 -479.36 1.088 20.24E 3.41 
896.00 2.20 123.50 10.00 895.36 -13.53 -489.36 1.348 20.48E 3.29 
905.00 2.70 118.00 9.00 904.35 -13.63 -498.35 1.548 20.81 E 1.84 

914.00 2.70 110.50 9.00 913.34 -13.78 -507.34 1.718 21.20E 1.18 
924.00 2.70 111.50 10.00 923.33 -13.97 -517.33 1.888 21.63E 0.14 
934.00 2.50 130.60 10.00 933.32 -14.08 -527.32 2.118 22.02E 2.65 
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Halliburton Drilling Systems Page 3 
.\ Date: 12102198 

Survey Report Well path 10: 97d007s4 

Measured I net Drift Course 1VD Vertical Subsea TOTAL DL8 
Depth Dir. Length Section Depth Rectangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (dg/30m) 

944.00 3.20 153.20 10.00 943.31 -14.01 -537.31 2.508 22.31 E 3.93 
954.00 3.60 163.70 10.00 953.29 -13.77 -547.29 3.058 22.53E 2.22 
963.00 4.40 164.20 9.00 962.27 -13.47 -556.27 3.658 22.70E 2.67 

973.00 5.30 170.50 10.00 972.23 -13.01 -566.23 4.488 22.88E 3.13 
983.00 5.60 176.90 10.00 982.19 -12.42 -576.19 5.428 22.98E 2.03 
989.00 5.50 178.70 6.00 988.16 -12.02 -582.16 6.008 23.00E 1.00 

INTERPOLATED 13314 CA8. POINT 
1007.00 5.39 179.13 18.00 1006.08 -10.84 -600.08 7.718 23.04E 0.20 
1019.00 4.80 179.30 12.00 1018.03 -10.10 -612.03 8.778 23.05E 1.48 
1029.00 4.40 176.80 10.00 1028.00 -9.55 -622.00 9.578 23.08E 1.34 

1039.00 4.00 174.50 10.00 1037.97 -9.07 -631.97 10.305 23.13 E 1.30 
1048.00 3.50 170.40 9.00 1046.95 -8.71 -640.95 10.895 23.21 E 1.89 
1058.00 3.00 169.30 10.00 1056.93 -8.39 -650.93 11.455 23.31 E 1.51 

1068.00 2.60 166.80 10.00 1066.92 -8.12 -660.92 11.925 23.41 E 1.25 
1077.00 2.00 160.40 9.00 1075.91 -7.95 -669.91 12.278 23.51 E 2.17 
1087.00 1.60 144.50 10.00 1085.91 -7.85 -679.91 12.555 23.65E 1.91 

1097.00 1.20 128.50 10.00 1095.91 -7.84 -689.91 12.735 23.81 E 1.67 
1106.00 1.20 115.70 9.00 1104.90 -7.88 -698.90 12.838 23.97E 0.89 
1116.00 1.10 106.10 10.00 1114.90 -7.96 -708.90 12.908 24.16E 0.65 

1126.00 1.20 105.30 10.00 1124.90 -8.06 -718.90 12.955 24.35E 0.30 
1136.00 1.20 114.10 10.00 1134.90 -8.15 -728.90 13.025 24.55E 0.55 
1146.00 1.20 108.80 10.00 1144.90 -8.23 -738.90 13.105 24.74E 0.33 

1156.00 1.30 109.60 10.00 1154.89 -8.33 -748.89 13.175 24.95E 0.30 
1165.00 1.30 101.40 9.00 1163.89 -8.43 -757.89 13.235 25.14 E 0.62 
1175.00 1.60 98.00 10.00 1173.89 -8.57 -767.89 13.278 25.39E 0.94 

1185.00 1.60 95.40 10.00 1183.88 -8.75 -777.88 13.305 25.67E 0.22 
1193.00 1.30 97.90 8.00 1191.88 -8.87 -785.88 13.328 25.87E 1.15 

TIE-IN FOR 51DETRACK # 3 
1203.00 1.20 94.50 ·10.00 1201.88 -9.01 -795.88 13.355 26.09E 0.37 

1233.00 1.30 94.10 30.00 1231.87 -9.43 -825.87 13.405 26.74E 0.10 
1262.00 1.40 107.80 29.00 1260.86 -9.81 -854.86 13.535 27.40E 0.35 

TIE-IN FOR 51DETRACK #4 
1291.00 1.10 112.40 29.00 1289.86 -10.08 -883.86 13.748 28.00E 0.33 

1310.00 0.40 110.50 19.00 1308.86 -10.18 -902.86 13.845 28.23E 1.11 
1320.00 1.20 117.10 10.00 1318.85 -10.23 -912.85 13.905 28.36E 2.41 

INTERPOLATED - KICK OFF POINT 
1327.00 1.66 125.42 7.00 1325.85 -10.26 -919.85 13.998 28.50E 2.16 

1329.00 1.80 127.00 2.00 1327.85 -10.27 -921.85 14.025 28.55E 2.22 
1339.00 2.50 120.40 10.00 1337.84 -10.35 -931.84 14.235 28.87E 2.22 
1349.00 2.90 115.50 10.00 1347.83 -10.49 -941.83 14.458 29.28E 1.38 



Halliburton Drilling Systems Page 4 
Date: 12102198 

Survey Report Wellpath 10: 97d007s4 

Measured Incl Drift Course 1VO Vertical 8ubsea TOTAL DL8 
Depth Dir. Length 8ection Depth Rectangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (dg/30m) 

1358.00 3.10 114.40 9.00 1356;82 -10.65 -950.82 14.658 29.71 E 0.69 
1368.00 3.20118.40 10.00 1366.81 -10.83 -960.81 14.898 3O.20E 0.72 
1378.00 3.00 123.50 10.00 1376.79 -10.96 -970.79 15.178 3O.67E 1.02 

1388.00 3.20 136.50 10.00 1386.78 -11.00 -980.78 15.518 31.08 E 2.19 
1398.00 3.60 151.50 10.00 1396.76 -10.91 -990.76 15.998 31.42 E 2.92 
1408.00 4.40 169.70 10.00 1406.73 -10.60 -1000.73 16.658 31.64E 4.47 

1417.00 5.20 182.00 9.00 1415.70 -10.10 -1009.70 17.398 31.68E 4.33 
1427.00 6.20 190.40 10.00 1425.65 -9.33 -1019.65 18.388 31.57 E 3.90 
1436.00 6.90 197.40 9.00 1434.60 -8.45 -1028.60 19.378 31.32E 3.54 

1446.00 8.00205.30 10.00 1444.51 -7.26 -1038.51 20.578 30.84E 4.50 
1456.00 9.30211.40 10.00 1454.40 -5.82 -1048.40 21.898 30.13E 4.77 
1465.00 10.70 214.80 9.00 1463.26 -4.29 -1057.26 23.208 29.27E 5.06 

1474.00 11.60217.20 9.00 1472.09 -2.57 -1066.09 24.618 28.25E 3.37 
1484.00 12.40 218.80 10.00 1481.87 -0.51 -1075.87 26.248 26.96E 2.60 
1494.00 12.60 219.30 10.00 1491.63 1.64 -1085.63 27.938 25.60E 0.68 

1503.00 12.80220.00 9.00 1500.41 3.61 -1094.41 29.458 24.34E 0.84 
1513.00 12.90220.20 10.00 1510.16 5.83 -1104.16 31.158 22.91 E 0.33 
1523.00 13.30 219.40 10.00 1519.90 8.09 -1113.90 32.898 21.46E 1.32 

1533.00 13.70219.60 10.00 1529.63 10.41 -1123.63 34.698 19.97E 1.21 
1543.00 14.50220.60 10.00 1539.33 12.84 -1133.33 36.568 18.40E 2.51 
1553.00 15.10221.00 10.00 1548.99 15.38 -1142.99 38.498 16.73E 1.83 

1562.00 °,5.80223.20 9.00 1557.67 17.78 -1151.67 40.278 15.12 E 3.04 
1572.00 16.70 222.30 10.00 1567.27 20.57 -1161.27 42.328 13.22E 2.80 
1582.00 17 .50 222.80 10.00 1576.83 23.51 -1170.83 44.498 11.24 E 2.44 

1592.00 17.90224.70 10.00 1586.35 26.55 -1180.35 46.688 9.13E 2.11 
1602.00 18.10 225.30 10.00 1595.86 29.64 -1189.86 48.878 6.95E 0.82 
1612.00 18.10 225.60 10.00 1605.37 32.75 -1199.37 51.058 4.73E 0.28 

1621.00 18.60 225.00 9.00 1613.91 35.58 -1207.91 ·53.048 2.72E 1.78 
1631.00 19.70 225.60 10.00 1623.36 38.86 -1217.36 55.358 0.39E 3.35 
1640.00 20.60 226.80 9.00 1631.81 41.96 -1225.81 57.498 1.8fJ.N 3.30 

1650.00 21.40 226.00 10.00 1641.14 45.54 -1235.14 59.968 4.44W 2.55 
1659.00 22.70 226.00 9.00 1649.49 48.92 -1243.49 62.318 6.87VV 4.33 
1668.00 24.10 225.80 9.00 1657.74 52.50 -1251.74 64.808 9.44W 4.67 

1677.00 25.90 226.70 9.00 1665.90 56.30 -1259.90 67.438 12.19VV 6.13 
1687.00 27.60226.80 10.00 1674.83 60.80 -1268.83 70.518 15.47VV 5.10 
1697.00 28.80 226.80 10.00 1683.64 65.52 -1277.64 73.758 18.91W 3.60 

1707.00 29.60227.20 10.00 1692.37 70.40 -1286.37 77.078 22.4fNV 2.47 
1717.00 30.50 226.90 10.00 1701.03 75.40 -1295.03 80.498 26.1fJ.N 2.74 
1727.00 31.20226.50 10.00 1709.61 80.53 -1303.61 84.008 29.8fNV 2.19 
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Date: 1210.2198 

Survey Report Wellpath 10: 97do.o.7s4 

Measured Incl Drift Course 1VD Vertical 8ubsea TOTAL DL8 
Depth Dir. Length Section . Depth Reclangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (dg/3o.m) 

1736.0.0. 32.50. 226.60. 9.0.0. 1717.26 85.27 -1311.26 87.278· 33.32W 4.34 
1746.0.0. 33.80. 226.70. 10..00 1725.63 90..74 -1319.63 91.028 37.3rw 3.90. 
1755.0.0. 35.10. 226.20. 9.0.0. 1733.0.5 95.83 -1327.0.5 94.538 4o..99\N 4.43 

1764.0.0. 36.10. 225.50. 9.0.0. 1740..37 10.1.0.7 -1334.37 98.188 44.7SoN 3.60. 
1774.0.0. 37.20. 224.0.0. 10..0.0. 1748.39 10.7.04 -1342.39 10.2.428 48.9SoN 4.25 
1784.0.0. 38.40. 223.50. 10..0.0. 1756.29 113.16 -1350..29 106.858 53.19VV 3.72 

1793.0.0. 39.60. 223.80. 9.0.0. 1763.29 118.83 -1357.29 110..958 57.1rw 4.0.5 
180.3.0.0. 40..80. 225.0.0. 10..0.0. 1770..93 125.28 -1364.93 115.568 61.61W 4.28 
1813.0.0. 41.60. 223.90. 10..0.0. 1778.45 131.87 -1372.45 120..268 66.2m 3.24 

~ of • 

1826.0.0. 43.10. 224.50. 13.0.0. 1788.06 140..62 -1382.0.6 126.54S 72.3m 3.58 
1836.0.0. 43.40. 224.20. 10..0.0. 1795.34 147.47 -1389.34 131.44S 77.12W 1.0.9 
1847.0.0. 43.40. 225.40. 11.0.0. 180.3.33 155.0.3 -1397.33 136.8o.S 82.45W 2.25 

1857.0.0. 43.70. 224.70. 10..0.0. 1810..58 161.92 -1404.58 141.67 S 87.32W 1.70. 
1866.0.0. 44.60. 225.90. 9.0.0. 1817.04 168.19 -1411.04 146.o.8S 91.7f!N 4.0.9 
1876.0.0. 44.90. 225.60. 10..0.0. 1824.14 175.23 -1418.14 150.998 96.82W 1.10. 

1885.0.0. 45.70. 226.40. 9.0.0. 1830.47 181.62 -1424.47 155.438 1o.1.42W 3;27 
1895.0.0. 46.20. 228.20. 10..0.0. 1837.42 188.81 -1431.42 160..308 106.71W 4.16 
190.4.0.0. 46.50. 228.80. 9.0.0. 1843.64 195.31 -1437.64 164.628 111.5f!N 1.76 

1914.0.0. 46.80. 228.50. 10..0.0. 1850..50. 20.2.56 -1444.50. 169.428 117.04W 1.11 
1923.0.0. 47.10. 229.40. 9.00 1856.65 20.9.12 -1450..65 173.748 122.o.rw 2.41 
1933.0.0. 47.50. 231.30. 10..0.0. 1863.43 216.44 -1457.43 178.438 127.66W 4.36 

1942.0.0. 48.40. 231.40. 9.0.0. 1869.46 223.0.8 -1463.46 182.618 132.8f!N 3.0.1 
1952.0.0. 48.50. 231.20. 10..0.0. 1876.0.9 230..52 -147Q.o.9 187.28S 138.72W 0..54 
1962.0.0. 48.60. 231.20. 10..0.0. 1882.71 237.97 -1476.71 191.98S 144.56W 0..30. 

1971.0.0. 49.0.0. 231.60. 9.0.0. 1888.64 244.70. -1482.64 196.218 149.85W 1.67 
1981.0.0. 48.50. 231.70. 10..0.0. 1895.23 252.17 -1489.23 20.0..878 155.75W 1.52 
1990..0.0. 47.90. 231.70. 9.0.0. 190.1.23 258.83 -1495.23 20.5.0.38 161.o.2W 2.0.0. 

20.0.0..0.0. 48.0.0. 232.60. 10..0.0. 1907.93 266.20. -150.1.93 2o.9.58S 166.8f!N 2.0.3 
20.10..0.0. 48.30. 232.40. 10..0.0. 1914.60. 273.59 -150.8.60. 214.128 172.79\N 1.0.0. 
20.19.0.0. 47.80. 232.30. 9.0.0. 1920..61 280..22 -1514.61 218.218 178.o.9\N 1.69 

20.28.0.0. 47.40. 231.30. 9.0.0. 1926.68 286.82 -1520..68 222.32S 183.31W 2.80. 
20.38.0.0. 47.70. 231.30. 10..0.0. 1933.43 294.16 -1527.43 226.93S 189.o.7W 0..90. 
2048.0.0. 47.90. 230..50. 10..0.0. 1940..15 30.1.53 -1534.15 231.6o.S 194.82W 1.88 

2065.0.0. 47.40. 229.60. 17.0.0. 1951.60. 314.04 -1545.60. 239.67S 204.45W 1.47 
20.75.0.0. 46.50. 229.30. 10..0.0. 1958.43 321.33 -1552.43 244.42S 21o..o.OW 2.78 
20.84.0.0. 45.90. 228.50. 9.0.0. 1964.66 327.81 -1558.66 248.69S 214.9OW 2.78 

20.94.0.0. 46.70. 229.80. 10..0.0. 1971.57 335.0.2 -1565.57 253.42S 22o..37W 3.70. 
2104.0.0. 47.50. 230..20. 10..0.0. 1978.37 342.31 -1572.37 258.13S 225.9f!N 2.56 
2113.0.0. 47.40. 231.40. 9.0.0. 1984.46 348.91 -1578.46 262.32S 231.12W 2.97 
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Measured Inc! Drift Course 1VD Vertical 8ubsea TOTAL DL8 
Depth Dir. Length Section Depth Rectangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (dgl30m) 

2123.00 47.20 230.50 10.00 1991.24 ·356.22 -1585.24 266.958 236.82W 2.07 
2133.00 47.20 230.80 10.00 1998.04 363.52 -1592.04 271.608 242.5OVV 0.66 
2142.00 47.60231.50 9.00 2004.13 370.11 -1598.13 275.768 247.6eN 2.17 

2152.00 47.80232.60 10.00 2010.86 377.45 -1604.86 280.308 253.49VV 2.51 
2162.00 46.90232.70 10.00 2017.63 384.74 -1611.63 284.778 259.34W 2.71 
2171.00 45.90 232.90 9.00 2023.84 391.19 -1617.84 288.718 264.53W 3.37 

2181.00 46.00 233.00 10.00 2030.79 398.31 -1624.79 293.048 270.2eN 0.37 
2191.00 46.40 233.90 10.00 2037.71 405.45 -1631.71 297.348 276.0eN 2.29 
2201.00 46.60 232.90 10.00 2044.60 412.63 -1638.60 301.668 281.88\1\1 2.26 

2211.00 46.20 233.00 10.00 2051.49 419.80 -1645.49 306.028 287.6eN 1.22 
2221.00 45.60 232.10 10.00 2058.45 426.92 -1652.45 310.398 293.37W 2.65 
2231.00 45.00 231.60 10.00 2065.49 433.98 -1659.49 314.788 298.9SW 2.09 

2240.00 44.40 231.80 9.00 2071.88 440.26 -1665.88 318.708 303.92W 2.05 
2249.00 43.90 230.20 9.00 2078.34 446.50 -1672.34 322.658 308.79VV 4.07 
2259.00 43.60 228.70 10.00 2085.57 453.39 -1679.57 327.148 314.0SW 3.24 

2269.00 43.90 227.90 10.00 2092.79 460.29 -1686.79 331.748 319.21W 1.89 
2278.00 44.90 226.60 9.00 2099.22 466.59 -1693.22 336.028 323.83W 4.51 
2288.00 46.10 226.00 10.00 2106.23 473.72 -1700.23 340.958 328.99VV 3.82 

2298.00 47.40225.40 10.00 2113.08 481.00 -1707.08 346.038 334.2OVV 4.11 
2307.00 48.00225.70 9.00 2119.14 487.66 -1713.14 350.698 338.9eN 2.13 
2317.00 48.00 225.50 10.00 2125.83 495.09 -1719.83 355.898 344.27W 0.45 

2327.00 47.70226.00 10.00 2132.54 502.50 -1726.54 361.078 349.58\1\1 1.43 
2336.00 47.60 226.70 9.00 2138.60 509.15 -1732.60 365.668 354.39VV 1.76 
2346.00 47.10 227.50 10.00 2145.38 516.50 -1739.38 370.678 359.78\1\1 2.32 

2356.00 46.60227.80 10.00 2152.22 523.79 -1746.22 375.588 365.17W 1.64 
2365:00 46.10 228.60 9.00 2158.43 530.29 -1752.43 379.928 370.02W 2.55 
2375.00 45.70 227.40 10.00. 2165.39 537.46 -1759.39 384.738 375.3fN'.I 2.85 

2384.00 45.20 226.70 9.00 2171.70 543.87 -1765.70 389,108 380.0SW 2.35 
2393.00 45.30 226.30 9.00 2178.04 550.26 -1772.04 393.508 384.69VV 1.00 
2403.00 45.70 224.50 10.00 2185.05 557.39 -1779.05 398.508 389.77W 4.03 

2419.00 46.30 224.10 16.00 2196.16 568.90 -1790.16 406.748 397.81W 1.25 
2429.00 46.80 223.50 10.00 2203.04 576.16 -1797.04 411.988 402.83W 1.99 
2439.00 46.80 224.10 10.00 2209.89· 583.45 -1803.89 417.248 407.88\1\1 1.31 

2448.00 46.30 224.10 9.00 2216.07 589.98 -1810.07 421.938 412.42W 1.67 
2457.00 46.00 225.50 9.00 2222.31 596.47 -1816.31 426.548 417.0OVV 3.51 
2467.00 45.70 225.90 10.00 2229.28 603.64 -1823.28 431.558 422.13W 1.25 

2477.00 45.40 226.80 10.00 2236.28 610.78 -1830.28 436.488 427.3OVV 2.13 
2487.00 45.50 228.20 10.00 2243.29 617.90 -1837.29 441.298 432.5SW 3.01 
2496.00 45.50 228.20 9.00 2249.60 624.31 -1843.60 445.578 437.34W 0.00 
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Measured Incl Drift Course lVD Vertical Subsea TOTAL DL8 
Depth Dir. Length Section Depth Rectangular Offsets 

(m) (deg.) (deg.) (m) (m) (m) (m) (rn) (rn) (dg/30rn) 

2506.00 45.40 228.10 10.00 2256.62 631.42 -1850.62 450.338 442.64W 0.37 
2516.00 45.60 229.70 10.00 2263.63 638.54 -1857.63 455.018 448.02VV 3.48 
2525.00 45.60 229.40 9.00 2269.92 644.95 -1863.92 459.198 452.91W 0.71 

2535.00 45.50 229.00 10.00 2276.93 652.07 -1870.93 463.858 458.32VV 0.91 
2544.00 45.30 230.30 9.00 2283.25 658.46 -1877.25 468.008 463.2OVV 3.16 
2555.00 45.20 230.30 11.00 2290.99 666.23 -1884.99 472.998 469.21W 0.27 

2564.00 44.80 230.20 9.00 2297.35 672.57 -1891.35 477.068 474.1OVV 1.35 
2574.00 44.80 229.00 10.00 2304.45 679.60 -1898.45 481.628 479.47W 2.54 
2583.00 45.30 228.10 9.00 2310.81 685.95 -1904.81 485.848 484.24W 2.70 

2593.00 45.90227.10 10.00 2317.80 693.09 -1911.80 490.668 489.52W 2.80 
2603.00 46.70 225.50 10.00 2324.71 700.32 -1918.71 495.658 494.74W 4.22 
2612.00 46.70 224.10 9.00 2330.89 706.87 -1924.89 500.308 499.36W 3.40 

2622.00 46.50 223.50 10.00 2337.76 714.13 -1931.76 505.558 504.39W 1.44 
2632.00 46.60 224.10 10.00 2344.63 721.39 -1938.63 510.798 509.41W 1.34 
2641.00 46.30 224.50 9.00 2350.84 727.91 -1944.84 515.458 513.97W 1.39 

2651.00 45.70 223.80 10.00 2357.78 735.10 -1951.78 520.618 518.98W 2.35 
2660.00 44.90 223.40 .. 9.00 2364.11 741.50 -1958.11 525.258 523.39W 2.83 
2670.00 44.30 223.30 10.00 2371.23 748.52 -1965.23 530.358 528.21W 1.81 

2680.00 44.30 224.70 10.00 2378.39 755.50 -1972.39 535.388 533.06W 2.93 
2689.00 44.30 224.70 9.00 2384.83 761.79 -1978.83 539.848 537.48W 0.00 
2699.00 44.50 225.30 10.00 2391.98 768.78 -1985.98 544.798 542.43W 1.40 

2709.00 44.60 225.80 10.00 2399.10 775.80 -1993.10 549.708 547.44W 1.09 
2718.00 44.70 225.40 9.00 2405.50 782.12 -1999.50 554.138 551.96W 0.99 
2728.00 44.80 226.60 10.00 2412.61 789.16 -2006.61 559.02S 557.02VV 2.55 

2738.00 45.10 227.60 10.00 2419.68 796.22 -2013.68 563.838 562.2OVV 2.30 
2747.00 45.40 228.00 9.00 2426.02 802.60 -2020.02 568.128 566.93W 1.38 
2756.00 45.40 229.30 9.00 2432.34 809.00 -2026.34 572.368 571.74W 3.09 

2766.00 44.80 230.00 10.00 2439.40 816.06 -2033.40 576.948 577.14W 2.34 
2776.00 43.80 229.30 10.00 2446.56 823.02 -2040.56 581.468 582.46W 3.34 
2785.00 43.00 229.80 9.00 2453.09 829.18 -2047.09 585.488 587.17W 2.90 

2795.00 42.50 227.90 10.00 2460.44 835.96 -2054.44 589.948 592.28W 4.15 
2804.00 42.20 228.20 9.00 2467.09 842.01 -2061.09 593.998 596.79W 1.21 
2814.00 42.20227.00 10.00 2474.50· 848.72 -2068.50 598.528 601.7&N 2.42 

2827.00 42.40 226.80 13.00 2484.11 857.47 -2078.11 604.508 608.14W 0.56 
2836.00 43.20227.60 9.00 2490.72 863.58 -2084.72 608.668 612.62VV 3.22 
2845.00 43.40 226.90 9.00 2497.27 869.74 -2091.27 612.858 617.16W 1.73 

2855.00 43.30 226.50 10.00 2504.54 876.60 -2098.54 617.558 622.1&N 0.88 
2864.00 43.10 226.10 9.00 2511.10 882.76 -2105.10 621.818 626.61W 1.13 
2874.00 43.30 226.50 10.00 2518.39 889.61 -2112.39 626.548 631.56W 1.02 
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2883.00 43.40 226.40 9.00 2524.93 895.78 -2118.93 630.80S 636.03\1\1 0.40 
2893.00 43.30 225.80 10.00 2532.20 902.65 -2126.20 635.56S 640.98VV 1.27 
2903.00 43.70 224.80 10.00 2539.46 909.53 -2133.46 640.40S 645.87W 2.39 

2913.00 44.00 224.10 10.00 2546.67 916.46 -2140.67 645.345 650.7m 1.71 
2921.00 44.80222.40 8.00 2552.39 922.05 -2146.39 649.425 654.56W 5.38 
2931.00 45.30 222.20 10.00 2559.45 929.12 -2153.45 654.665 659.3m 1.56 

2940.00 45.80 223.80 9.00 2565.75 935.54 -2159.75 659.355 663.7rm 4.16 
2950.00 46.10 222.50 10.00 2572.71 942.72 -2166.71 664.605 668.6m 2.94 
2959.00 46.40 222.10 9.00 2578.93 949.22 -2172.93 669.415 672.9m 1.39 

2969.00 46.30 220.90 10.00 2585.83 956.44 -2179.83 674.825 6n.7m 2.62 
2978.00 45.40 220.60 9.00 2592.10 962.88 -2186.10 679.725 682.0OW 3.08 
2988.00 44.80 220.00 10.00 2599.16 969.94 -2193.16 685.125 686.58VV 2.21 

2998.00 44.80 220.10 10.00 2606.26 976.96 -2200.26 690.515 691.1m 0.21 
3013.00 45.20 220.40 15.00 2616.86 987.53 -2210.86 698.615 697.97W 0.91 
3023.00 45.20 220.60 10.00 2623.91 994.60 -2217.91 704.005 702.58VV 0.43 

3032.00 44.90219.70 9.00 2630.27 1000.95 -2224.27 708.875 7oo.6m 2.35 
3036.00 44.80 219.70 4.00 2633.10 1003.76 -2227.10 711.045 708.4m 0.75 
3045.00 44.90 219.60 9.00 2639.48 1010.08 -2233.48 715.935 712.54W 0.41 

3054.00 44.60 219.50 9.00 2645.88 1016.39 -2239.88 720.815 716.57W 1.03 
3064.00 44.50219.20 10.00 2653.00 1023.37 -2247.00 726.245 721.0m 0.70 
3073.00 44.30 219.40 9.00 2659.43 1029.63 -2253.43 731.115 725.01W 0.81 

3085.00 44.30 219.60 12.00 2668.02 1037.98 -2262.02 737.585 730.'MN 0.35 
3095.00 43.90219.80 10.00 2675.20 1044.91 -2269.20 742.935 734.7m 1.27 
3122.00 40.40 214.70 27.00 2695.22 1062.85 -2289.22 757.335 745.77W 5.44 

3138.00 36.90 208.80 16.00 2707.72 1072.57 -2301.72 765.815 751.03W 9.52 
3157.00 37.00 208.70 19.00 2722.90 1083.53 -2316.90 n5.825 756.53W 0.18 
3185.00 37.80 209.50 28.00 2745.15 1099.89 -2339.15 790.685 764.8rm 1.00 

3195.00 38.10 209.90 10.00 2753.03 1105.82 -2347.03 796.025 767.8fJ.N 1.16 
3204.00 38.10 207.60 9.00 2760.12 1111.15 -2354.12 800.895 nO.5m 4.73 
3214.00 38.40 207.70 10.00 2767.97 1117.06 -2361.97 806.378 n3.3m 0.92 

3224.00 38.50 208.10 10.00 2775.80 1123.00 -2369.80 811.878 n6.3rm 0.80 
3253.00 34.70 206.30 29.00 2799.08 1139.47 -2393.08 827.248 784.21W 4.08 
3282.00 33.40 202.80 29.00 2823.11 1154.68 -2417.11 842.008 790.96W 2.43 

3311.00 34.60 204.90 29.00 2847.15 1169.80 -2441.15 856.825 797.5m 1.74 
3340.00 35.30 204.80 29.00 2870.92 1185.40 -2464.92 871.908 804.51W 0.73 
3369.00 35.40 205.00 29.00 2894.57 1201.15 -2488.57 887.128 811.57W 0.16 

3397.00 35.60 205.30 28.00 2917.37 1216.45 -2511.37 901.845 818.48VV 0.28 
3416.00 35.60 204.80 19.00 2932.82 1226.84 -2526.82 911.865 823.16W 0.46 
3426.00 35.50 203.90 10.00 2940.95 1232.28 -2534.95 917.155 825.56W 1.60 
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3436.00 35.50 204.50 10.00 2949.09 1237.71 -2543.09 922.458 827.~ 1.05 
3445.00 35.70 205.70 9.00 2956.41 1242.64 -2550.41 927.198 830.16W 2.42 
3455.00 36.00 204.50 10.00 2964.52 1248.14 -2558.52 932.508 832.65W 2.29 

3465.00 36.30 204.30 10.00 2972.59 1253.67 -2566.59 937.878 835.0avv 0.97 
3474.00 36.60 205.20 9.00 2979.83 1258.68 -2573.83 942.725 837.3'N'J 2.04 
3482.00 36.80 204.70 8.00 2986.25 1263.17 -2580.25 947.065 839.34W 1.35 

EXTRAPOLATED TO T.D. 
3500.00 37.26 203.59 18.00 3000.62 1273.30 -2594.62 956.955 843.77W 1.35 
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35.70" @ 3445 MD 
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\G"HALLIBURTON 
f"U~H W~MAR.Y Page 1 

2112198 3:22:48 pm 
From January 23, 1998 To February 5, 1998 Version VERl.2.4 

Job No.: 97d007s4 AFENo.: E6I>-015 Company Man: ART SCHRITr .. 
Operator: RANGER OIL LIMITED. Location: 

Field: FORT LIARD MWD Operator(s): DEAN MCNEIL, DEON GAULTON 
Well: 97d007s4 Oir'l Drlller(s): JIM MCFARLANE 

METERAGE DRILLING AVERAGE DRILLING AVERAGE AVERAGE DRILLING 
DRILLED HOURS ROP DAYS MTGIDAY HRSIDAY 

383.50 135.75 2.83 12.46 30.77 10.89 

RUN BHA DEPTH ANGLE DEPTH ANGLE METERAGE DRILLING AVERAGE AVERAGE FLOW ON-BOTTOM MAX.BHTEMP MOTOR 
No. No. IN IN OUT OUT DRILLED HOURS ROP BUILD m3/mln kpa °C SERIAL No. 

1 1 311S.00 41.29 3115.00 41.29 0.00 0.00 0.00 - 0 0 - 625-17006 
1 2 3116.50 41.09 3140.00 36.91 23.50 29.S3 0.79 -534 0 7000 - 625-14-043 
1 3 3140.00 36.91 3246.00 35.61 106.00 32.08 330 -037 0 7624 - HT64051X 
1 4 3246.00 35.61 3500.00 37.26 254.00 73.83 3.44 0.19 0 8470 - HT64051X 

RUN BHA BIT BIT BIT MOTOR STAB DISTANCE REASON 
No. No. SIZE(mm) MODEL NOZZLES (mm) Description_CAP O.D. CTRTOBIT FOR TRIP 

1 I 215.000 012ST 161.000 mm mGH SPEED X - - <undefined> 
1.83° bend 

1 2 215.000 012ST 158.000 mm mGH SPEED X - - <undefined> 
1.83° bend 

1 3 215.900 EHP51A 11.1 11.1 11.9 164.000 mm FlOOO X 1.50° bend - - <undefined> 
1 4 21S.900 SS86F 11.111.111.1 164.000 mm FlOOO X 1.50° bend - - <undefined> 

RUN BHA SLIDE ROTATE SLIDE ROTATE SLIDE ROTATE CIRCULATE 
No. No. MTG MTG HRS HRS ROP ROP HRS COMMENTS 

1 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1 2 23.50 0.00 29.83 0.00 0.79 0.00 30.5S 
1 3 4.00 102.00 1.50 30.58 2.67 334 3S.25 
1 4 3.00 251.00 1.17 72.67 2.S7 3.45 S1.58 



. BHA lU,;PUKT .~l . 2112198 3:22:52 pm . HALLIBURTON From 1 .. 1181')' 23, U98 To Febraary 3, 1m Version VERl.2.4 

Job No.: 97dOG7s4 AFENo.: E6D-015 Company Man: ARTSCHlU1T 
Operator: RANGER OIL LIMITED. Loc:aIion: 

Field: FORT LIARD MWD OpenIIor(s): DEAN MCNEIL, DEON GAUL TON 
Well: 97dOO7s4 Dir'I DrilIer(s): JIM MCFAltI.ANE 

Run No.: 1 BHANo.: 1 Hole Size: 215.900mm 

BOTIOM HOLE ASSEMBLY 

Motor Size I Type: 161.000 mm I mGH SPEED Serial No.: 625-17006 Cm:ulating : 0.00 hn 

Total 
OD m Length Length Connections 

No. Serial No. Tool Description (mm) (mm) (m) (m) Up Down CoM 

1 JQ7603 (BIT) SMITH,DI2ST ,Natural 
Diamond 215.000 0.30 0.30 4 112 Reg P 

2 625-17006 (MTR) VECfOR,HIGH SPEED, 
1.8300 Bend 161.000 7.80 8.10 4112 Reg 4112Reg BIB 

3 X06019 (SUB) Cross-Over Sub 159.000 62.000 0.33 8.43 4112 Reg 4 112 Reg PIP 
4 PC5327 (MWD) PULSER D.C. 166.000 5.09 13.52 4 112 IF 4 112 Reg BIB 

battery(bOO24), das(das-4793), inter. plugltandem sub(dipl-1272), 
muleshoe stinger(ml-OOI), pulser, mud operated(tp4339), 
collar(pc-5327), float sub(xs-4096), muleshoe sub(mI4104) 

5 6650-3055 (DC) Flex Non-Mag Drill Collar 163.000 73.000 9.20 22.72 4 112 IF 4 112 IF BIP 
6 6250-304685 (DC) Flex Non-Mag Drill Collar 154.000 74.000 9.26 31.98 4 112 IF 4 112 IF BIP 
7 10708 (JAR) FASTER Jar 174.000 72.000 6.09 38.07 4 112 IF 4 112 IF BIP 
8 RIG (HW) 24 Jts, Hevl-Wate Drill 

Pipe 161.000 73.000 220.06 258.13 4 112 IF 4 112 IF BIP 

BIT DATA 

Manufacturer: SMITH IADC: Model: Dl2ST Length: 0.30 m 
Bit Type: Natural Diamond Depth In: 3115.00 -311s.oo (0.00) m Gage Length: 0.00 mm 

Serial No.: JQ7603 Nozzles: mm TFA: 0.000 mm2 
Hours On Bit: 0.00 MTGOnBit: 0.00 

, 

, 



· ·OHALLIBURTON 

4112IFB 

4112IFP 
4112IFB 

411lIFP 
411lIFB 

411lIFP 
4 III IF B 

4 III IF P 
4 III IF B 

4 III Reg B 

2Ia~~ 
4 III Res B 

4 III Res B 
4 III Reg P 

Bottom Hole Assembly #1 
215.900 mm Hole Size 

C'MI= 
Locatioa: 

Well: 

IID.8. 
FORT LIARD 

97clOO7s4 
IlunNo.: 

Company Mall: 
MWD~s): 

DirecdGaalDri1la(s): 

I 
ARTSCHlUlT 
DEAN MCNEIL. DEON OAULTON 
JIM MCFARLANE 

Assembly Type: <undefined> 

l-

t-

t-

l-

I-

l-

I-

I-

(HW) IkYi-Wate Drill Pipe ScriaI No.: RIO 
01>-'161.000 DUD, JD=I73.OOO DUD, LeaatIr"22O.06 m 

(JAR) Jar Serial No.: 10708 
01>'-174.000 DUD, 10-72.000 DUD, LengtIF(i.09 m 

(DC) Flex Ncm-Mag Drill Collar ScriaI No.: 62S0-30468S 
01>'-154.000 DUD, JDa'74.000 DUD, Length=9.26 m 

(DC) Flex Non-Mag Drill Collar ScriaI No.: 66SO-305S 
01>'-163.000 DUD, JDa73.000 mID, LengIh=9.20 m 

(MWD) PULSER D.C. ScriaI No.: PCS327 
01>'-166.000 DUD, Lengtb~S.09 m 

(SUB) Cross-Ovcr Serial No.: X06019 
01>'-159.000 DUD, 11>-62.000 mID, LengtIFO.33 m 

(MlR}IDOH SPEED 1.830 deg. Bent Hsg. Serial No.: 625-17006 
01F161.000 DUD, 1..engtlF7.80 m 

(BIT) Natural Diamond,DI2ST ScriaI No.: JQ7603 
TFAcO.OOO I11III2, 01>'-215.000 DUD, Leugthc().30 m 



. 

No. 

1 

2 

3 
4 

5 
6 
7 
8 

HALLIBURTON 
DBA .K.I£PURT .~el 

21121983:23:38 pm 
From lanuary 21, 1m To lanuary 28, 1m Version VERl.2.4 

Job No.: 97d007s4 APE No.: F..Q).e15 Company Man: ARTSCHRnT 
Operator: RANGER on. LIMITED. Location: 

Ficld: FORT LIARD MWD Opendor(s): DEAN MCNEIL. DEON GAULTON 
Well: 97dOO7s4 Dia'I DrIIler(s): JIM MCFARlANE 

RuaNo.: I BHANo.: 2 Hole Size: 215.!H1O mm 

BOTIOM BOLE ASSEMBLY 

Motor Size I Type: 158.000 mm IIUGR SPEED Serial No.: 625-14-043 C'm:ulating : 30.58 brs 
Sliding(100.0",(,): 23.50m @ 29.83 brs ~ o.79m1br 
Rotating(O.O%): 0.8Om @ 0.00 brs ~ O.OOmlbr 

Total Drilled: 23.50m @ 29.83 brs ~ 0.79 mlhr 

OD ID Length 
Serial No. Tool Description (mm) (mm) (m) 

JQ7603 (BIT) SMl11I,DIlST,Natural 
Diamond '1 ~15.000 0.30 

625-14-043 (MTR) VECfOR,RIGH SPEED, 
1.8300 Bend 158.000 7.62 

X06019 (SUB) Cross-Over Sub 159.000 62.000 0.33 
PC5327 (MWD) PULSER D.C. 166.000 5.09 

battery(bOO24), das(das-4793), inter. plug/tandem sub(dipl-1272), 
muleshoe stinger(ml-OOI), pulser, mud operated(tp-4339), 
collar(pc-5327), float sub(xs-4096), muleshoe sub(ml-4104) 

6650-3055 (DC) Flex Non-Mag Drill Collar 163.000 73.000 9.20 
6250-304685 (DC) Flex Noa-Mag Drill Collar 154.000 74.000 9.26 
10708 (JAR) FASTERlar 174.000 72.000 6.09 
RIG (IIW) 24 jts, Hevi-Wale Drill 

Pipe 161.000 73.000 220.06 

BIT DATA 

Manufacturer: SMITH IADC: Model: DllST 
Bit Type: Natural Diamond 

Serial No.: JQ7603 
Hours On Bit: 29.83 

Depth In: 3116.50 - 3140.00 (23.50) m 
Nozzles: mm 

MTG On Bit: 23.50 

Total 
Length 

(m) 

0.30 

7.92 
8.25 

13.34 

22.54 
31.80 
37.89 

257.95 

Flow Rate : 1.20 m3/min 
SPM: 103.00 

Connections 
Up Down CoM 

4 III Reg P 

4 III Reg 411l Reg BIB 
4 III Reg 4 III Reg PIP 
411llF 4 III Reg BIB 

4 III IF 4 III IF BIP 
4 III IF 4 III IF BIP 
411l1F 411llF BIP 

411l1F 411l1F BIP 

Length: 
Gage Length: 

TFA: 

0.30 m 
0.00 mm 

0.000 mm2 



age 

HALLIBURTON 
2112198 3:23:50 pm 

From January 27,1998 To January 28, 1998 Version WR2.2.4 

Job No.: 97dOO7s4 AFENo.: E6D-OI5 Company Man: ART SCIIRI1T 
;> 

Operator: RANGER OIL LIMITED. Location: 
Field: FORT LIARD MWD Operator(s): DEAN MCNEIL, DEON GAULTON 
Well: 97dOO7s4 Dir'l Drlller(s): nM MCFARLANE 

Run No.: 1 BHANo.: 2 Hole Size: 215.900mm 

Interval Interval Change Tool Rotary Torque Hookload Pumps Pressure 
End Depth Inel AD Build Turn DLS SIR Faee RPM Min Max orr WOB PU SO Rot SPM Flow On orr 
TIme m deg deg degl30n deg N-m N-m N-m dN dN dN dN m3/mln kpa kpa Comments 

January 27,1998 
12:15 3126 39.5 2133 -6.77 -10.44 9.52 S 240 0 0 0 0 2000 140 120 127 0 0 0 o 11MB DRILLINO OFF 

PLUO 
24:00 3134 37.7 210,4 0.13 -0.41 0.00 S 240 0 0 0 0 2000 140 120 127 103 7000 6000 
January 28, 1998 
02:15 3136 37.3 209.6 0.04 -0.11 0.00 S 240 0 0 0 0 2000 140 120 127 103 7000 6000 
06:25 3140 36.9 208.8 6.76 10.79 9.34 S 240 0 0 0 0 2000 140 120 127 103 7000 6000 



··(liHALLIBURTON 

o 

41J2IFB 

41J2IFP 
41J2IFB 

4 112 IF P 
41J2IFB 

4112IFP 
4112IFB 

4112IFP 
4 112 IF B 

4112Rcg B 

21~~~ 
4112R.eg B 

4112Rcg B 
41J2Rcg P 

Bottom Hole Assembly #2 
215.900 mm Hole Size 

Assembly Type: <undefined> 

Total Length = 257.95 m 

Q f-

f-

(HW) Hevi-Watc DriB Pipe ScriaI No.: RIG 
OIF161.ooo!DlD, IIM3.OIIo!DlD, Lcagtb-22O.06 m 

(JAR.) Jar ScriaI No.: 10708 
01>-174.000 !DID, ID-72.OOO mm, Lcagtho=6.09 m 

H.D.S. 
FORT LIARD 

97d007s4 
1 
AllTsanuTr 
DEAN MCNEIL, DEON GAULTOJ 
JIM MQlAlU.ANE 

f-
(DC) Flex Non-Mag Drill Collar ScriaI No.: 6250-304685 
OIFIS4.ooo mm, 1D='74.000 mm, l.a!gtbm9.26 m 

-

-

-

-

-

(DC) Flex Non-Mag Drill Collar ScriaI No.: 6650-3055 
OIF163.ooo mm, IIM3.OOO mm, Lcngth=9.20 m 

(MWD) PULSER D.C. Serial No.: PCS327 
OIFI66.ooo mm, Length=S.09 m 

(SUB) Cross-OYer ScriaI No.: X06019 
01>-159.000 mm.1D=62.OOO mm.l.eogtIp-O.33 m 

(MlR) mGH SPEED 1.830 deg. Bent Hsg. ScriaI No.: 625-14-043 
OIFIS8.OOO mm, Lengtb=7.62 m 

(BIT) Natural Diamcmd,DI2ST Serial No.: JQ7603 
11'A-o.000 mm2, O0=2IS.ooo nun. J..eosth~.30 m 



'D"HALLIBURTON 
BHAKI£PORT .~I 

21121983:25:41 pm 
From lanlUUJ 21."" Tolan....., 31."" Version VER2.2.4 

Job No.: 97dOO784 ME No.: E6D-015 Company Man: ARTSCHRnT 
Operator: RANGER On. LIMITED. I.ocadon: 

Field: FORT LIARD MWD OpendoI(s): DEAN MCNEIL. DEON GAUL TON 
Well: 97dOO784 Dir'I DriIIcr(s): 11M MCFARlANE 

Run No.: I BHANo.: 3 HoleSizc: 215.900mm 

BOTrOM HOLE ASSEMBLY 

Motor Size I Type: 164.000 mm/F2000 SerIal No.: 1IT64051X Cin:utatlng : 38.25 brs 
Sliding(4.7%): 4.oom @ I.5Obrs - U,7m1br F1owRate: 1.20 m3/min 

Rotating(9S.3%): 102.00m @ 3O.58brs - 3.34 mIbr SPM: 103.00 
Total Dn11cd: lO6.OOm @ 32.08brs - 3.30mIbr 

Total 
OD ID Length Length Connections 

No. ScrialNo. TooJDcscription (mm) (mm) (m) (m) Up Down Conn 

1 TB600S (BIT) REED,EHPSIA, TO 21S.9OO 0.25 O.2S 4 112 Reg P 
2 1IT640S1X (MTR) H.D.s..,nooo, 1.5000 

Bend 164.000 6.92 7.17 4 112 Reg 4112 Reg BIB 
3 X06019 (SUB) Cross-Over Sub 159.000 62.000 0.33 7.S0 4112Reg 4112 Reg PIP 
4 PCS327 (MWD) PULSER D.C. 166.000 5.09 12.S9 41121F 4112 Reg BIB 

battery(b0024). das(das4793). inter. plug/tandem sub(dipl-1272). 
muleshoe stingcr(m1-OOI). pulser. mud operated(tp-4339). 
collar(pc.-S327). float sub(xs4096). muleshoe 5ub(m1-4104) 

S 66S0-30S5 (Dq Flex Non-Mag Dn11 Collar 163.000 73.000 9.20 21.79 4 112 IF 4 112 IF BIP 
6 6250-304685 (Dq Flex Non-Mag Drill Collar 154.000 74.000 9.26 3~.OS 4 112 IF 4 112 IF BIP 
7 10708 (JAR) FASTER Jar 174.000 72.000 6.09 37.14 4 112 IF 4 112 IF BIP 
8 RIG (HW) 24 jts, Hevi-Wafe DriB 

Pipe 161.000 73.000 220.06 2S7.20 4 112 IF 4 112 IF BIP 

BIT DATA 

Manufacturer: REED IADC: 517 Model: EHPSIA Length: 0.25 m 
Bit Type: TCI Depth In: 3140.00 -3l46.OO (106.00) m Gage Length: 0.00 mm 

ScrialNo.: TB600S Nozzles: 11.1(2),11.9 mm TFA: 304.758 mm2 
HowsOn Bit: 32.08 MTGOnBit: 106.00 

.. 



HALLIBURTON 
2112198 3:25:45 pm 

From January 28, 1998 To January 31, 1998 Version vER2.2.4 

Job No.: 97d007s4 AFENo.: E6D-015 Company Man: ART SCHRrIT 
Operator: RANGER OIL LIMITED. Location: 

Field: FORTLJARD MWD Operator{s): DEAN MCNEIL, DEON GAULTON 
Well: 97d007s4 Dir't Driller{s): JIM MCFARLANE 

Run No.: 1 BHANo.: 3 Hole Size: 215.900mm 

Interval Interval Change Tool Rotary Torque Hookload Pumps Pressure 
End Depth Incl AzI Build Tum DLS SIR Face RPM Min Max Off WOB ru SO Rot SPM Flow On Off 
Time m deg deg degl30n deg N-m N-m N-m dN dN dN dN m3/mln kpa kpa Comments 

January 29, 1998 
06:35 3154 37.0 208.7 0.16 -0.16 0.18 R 0 0 0 0 0 2000 140 120 127 103 7000 6000 
07:00 3156 37.0 208.7 0.00 0.00 0.00 R 0 0 0 0 0 2000 140 120 127 103 7000 6000 
09:05 3164 37.2 208.9 0.70 1.03 0.82 R 0 35 0 0 0 6000 140 120 127 103 7800 7000 
12:30 316S 37.2 208.9 0.00 0.00 0.00 R 0 35 0 0 0 6000 140 120 127 103 7800 7000 
IS:20 317S 37.5 209.2 0.00 -0.01 0.00 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
18:10 3184 37.8 209.5 0.00 -0.01 0.00 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
20:SS 3193 38.0 209.8 0.04 0.34 0.16 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
24:00 3194 38.1 209.9 0.00 0.00 0.00 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
January 30, 1998 
03:1S 3203 38.1 207.9 -0.91 -8.87 3.S7 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
07:20 3213 38.4 207.7 0.91 7.97 ·.3.81 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
10:25 3222 38.5 208.0 -0.60 0.90 0.11 R 0 35 0 0 0 6000 140 120 127 103 7800 7000 
17:00 3232 37.4 207.6 -4.24 . -2.95 3.28 R 0 35 0 0 0 6000 140 120 127 103 7800 7000 
18:35 3236 36.9 207.4 0.00 -0.02 0.00 S 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
19:55 3242 36.1 207.0 0.00 -0.03 0.00 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 
21:20 3246 35.6 206.8 0.00 -0.02 0.00 R 0 3S 0 0 0 6000 140 120 127 103 7800 7000 

L-_________________ ~ _____ ~ ________ ------------ ----



'. GRALLIBURTON 

4 112 IF 8 

4112IFP 
4 112 IF 8 

4 III IF P 
4 III IF B 

.. III IF P 
411lIP B 

4 III IP P 
4 1/l1P B 

4 III Reg B 

Hal:~ 
4 III Reg B 

4 III Reg B 
4 III Reg P 

Bottom Hole Assembly #3 
215~900 mm Hole Size 

Assembly Type: <undefined> 

l-

I-

l-

I-

, l-

I-

l-

I-

(HW) Hm-wareDrillPille SerialNo.:R1G 
ODol61.C1OO mm, ID-73.OOO mm, Leagth-22O.06 m 

(JAR) Jar Serial No.: 10708 
01F174.000 mm, DP72.000 nun, LeagtiF6.09 m 

(DC) Flex Non-Mag Drill Collar Serial No.: 62SO-30468S 
01P154.000 mm, 11)074.000 nun, Lengt/F9.26 m 

(DC) Flex Non-Mag Drill Collar Serial No.: 66S0-30SS 
01P163.000 mm, 11)073.000 mm, Lcngth=9.20 m 

(MWO) PULSER D.C. Serial No.: PCS327 
00=166.000 mm, Lcngth=S.09 m 

(SUB) Cross-Over Serial No.: X06019 
01FIS9.000 mm, 1D=62.000 nun, Length=O.33 m 

(MTR) F2000 1.500 deg. Bent Hsg. Serial No.: HT640SIX 
01F164.000 mm, Length=6.92 m 

(BIT) SI7,TCf,EHPSIA Serial No.: TB600S 
TFAa 304.7S8 mm2, 01F2IS.900 nun,l.cnstIR).2S m 



BHAKEPORT I'age I 

HALLIBURTON 2112198 3:25:59 pm 
From laaWll)' 31. ms To Feb......,. 50 ms Version VER2.2.4 

Job No.: "dOO7a4 AFENo.:~15 Company MaD: ARTSCHRnT 
Operator: RANGER On. LIMITED. Locadon: 

Field: F'ORTLIARD MWD Opcndor(s): DEAN MCNEIL, DEON GAUL TON 
Well: "dOO7a4 Dir'l DrilICl(s): JIM MCFARLANE 

RuaNo.: 1 BHANo.: 4 Hole Size: 215.900mm 

BOTI'OM HOLE ASSEMBLY 

Motor Size I Type: 164.GOO mm I F2GOO Serial No.: HT64051X Circulating: 81.58 I1rs 
Slidlag(l.6%): 3.00m @ 1.17 hrs =-> 2.57m1hr Flow Rate : 1.20 m3/min 

Rotating(98.4%): 251.00m @ 72.67hrs =-> 3.45m1hr SPM: 103.00 
Total Drilled: 254.OOm @ 73.83hrs =-> 3.44 mlhr 

Total 
00 10 Length Length ConnectioDS 

No. Serial No. Tool Description (mm) (mm) (m) (m) Up Down Conn 

I 629161 (BIT) SECURITY ,8S86F,TCI 215.900 0.25 0.25 4 112 Reg P 
2 HT64051X (MTR) H.D.8..,FlOOO. 1.500° 

Bend 164.000 6.92 7.17 4 112 Reg 4112 Reg BIB 
3 X06019 (SUB) Cross-Over Sub 159.000 62.000 033 7.50 4112 Reg 4112 Reg PIP 
4 PC5327 (MWD) PULSER D.C. 166.000 5.09 12.59 4 112 IF 4112 Reg BIB 

battery(b0024), das(das-4793), inter. plugltandem sub(dipl-1272), 
muleshoe stinger(m1-OOI), pulser, mud operated(tp-4339), 
collar(pc-5327), float sub(xs-4096), muleshoe sub(m1-4I04) 

5 6650-3055 (Dq flex Non-Mag Drill Collar 163.000 73.000 9.20 21.79 4 112 IF 4 112 IF BIP 
6 6250-304685 (Dq Flex NOD-Mag Drill Collar 154.000 74.000 9.26 31.05 4 112 IF 4112 IF BIP 
7 10iOa (JAR) FASTER Jar 174.000 72.000 6.09 37.14 4 112 IF 4112 IF BIP 
8 RIG (HW) 24 Jts, Hevi-Wate Drill ,I 4-

Pipe 161.000 73.000 220.06 257.20 4 112 IF 4112 IF BIP 

BIT DATA 

Manufacturer: SECURITY IADC: 537 Model: SS86F Length: 0.25 m 
Bit Type: Tel Depth In: 3246.00 - 3500.00 (254.00) m Gage Length: 0.00 mm 

Serial No.: 619161 Nozzles: 11.1(3) mm TFA: 190.307 mm2 
Hours On Bit: 73.83 MTGOnBit: 254.00 

I 



age 
2112198 3:26:02 pm 

HALLIBURTON From January 31, 1998 To February 5, 19')8 Version VBR2.2.4 

Job No.: 97d007s4 AFENo.: E6D-015 Company Man: ART SCHRrIT 
Operator: RANGER OIL LIMITED. location: 

Field: FORT LIARD MWD Operator(s): DEAN MCNEIL, DEON GAULTON 
Well: 97d007s4 Dirl Driller(s): JIM MCFARLANE 

Run No.: 1 BHANo.: 4 Hole Size: 215.900 mm 

Interval Interval Change Tool Rotary Torque Hookload Pumps Pressure 
End Depth Incl AD Build Turu DLS SIR Faee RPM Min Max OfT WOB PU SO Rot SPM Flow On OfT 
Time m deg deg degl30n deg N-m N-m N-m dN dN dN dN m3/min kpa kpa Comments 

January 31, 1998 
15:45 3251 35.0 206.4 -3.93 -1.85 4.08 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
16:10 3252 34.8 206.4 0.00 -0.01 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
18:35 3261 34.3 205.4 2.55 -1.68 1.65 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
20:35 3271 33.9 204.2 0.02 -0.04 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
23:20 3279 33.5 203.2 0.01 -0.03 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
23:55 3280 33.5 203.0 0.00 0.00 0.00 R 0 35 0 0 - 0 6000 170 117 ISO 103 8500 7400 
February I, 1998 
02:05 3290 33.7 203.4 2.58 5.83 0.70 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
03:20 3293 33.9 203.6 0.00 -0.01 0.00 S 0 35 0 0 0 6000 170 117 150 103 8500 7400 
03:20 3293 33.9 203.6 0.00 0.00 0.00 S 0 0 0 0 0 6000 170 117 ISO 103 8500 7400 
05:05 3300 34.1 204.1 0.00 -0.02 0.00 R 0 0 0 0 0 6000 170 117 150 103 8500 7400 
07:30 3309 34.5 204.8 0.01 -0.02 0.00 R 0 35 0 0 0 6000 170 117 150 103 8500 7400 
14:55 3319 34.8 204.9 -0.52 -2.28 1.01 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
17:45 3329 35.0 204.8 0.00 0.00 0.00 R 0 35 0 0 • 0 6000 170 117 ISO 103 8500 7400 
21:05 3337 35.2 204.8 0.00 0.00 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
21:25 3338 35.3 204.8 0.00 0.00 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
24:00 3345 35.3 204.8 -0.62 0.31 0.57 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
February 2, 1998 
01:20 3348 35.3 204.9 0.00 0.00 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
04:55 3358 35.4 204.9 0.00 0.00 0.00 R 0 35 0 0 0 6000 170 117 ISO 103 8500 7400 
08:10 3367 35.4 205.0 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 8500 7400 
12:05 3377 35.5 205.1 0.11 0.12 0.13 R 0 35 0 0 0 7000 170 117 ISO 103 8500 7400 
14:25 3387 35.5 205.2 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 150 103 8500 7400 
16:35 3396 35.6 205.3 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 8500 7400 
23:30 3406 35.6 205.1 -0.22 -1.11 0.18 R 0 35 0 0 0 7000 170 117 150 103 8500 7400 
24:00 3408 35.6 205.0 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 8500 7400 
February 3, 1998 
01:45 3415 35.6 204.8 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 I 8500 7400 
04:00 3424 35.5 204.1 -0.30 -1.91 1.14 R 0 35 0 0 0 7000 170 117 150 103 I 8500 7400 
04:15 3425 35.5 204.0 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 I 8500 7400 
06:15 3434 35.5 204.4 0.30 4.50 0.55 R 0 35 0 0 0 7000 170 117 ISO 103 I 8500 7400 
08:30 3444 35.7 205.6 0.66 2.20 1.38 R 0 35 0 0 0 7000 170 117 ISO 103 1 8500 7400 
10:10 3450 35.8 205.1 0.22 -7.62 0.13 R 0 35 0 0 0 7000 170 117 ISO 103 I 8500 7400 
11:35 3454 36.0 204.6 0.01 0.01 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 1 8S00 7400 
15:30 3463 36.2 204.3 0.00 3.00 1.33 R 0 35 0 0 0 7000 170 117 ISO 103 I 8S00 7400 
18:30 3473 36.6 20S.1 0.10 3.60 1.08 R 0 35 0 0 0 7000 170 117 ISO 103 1 8500 7400 
21:45 3482 36.8 204.7 -0.2S -4.87 0.70 R 0 35 0 0 0 7000 170 117 150 103 1 8S00 7400 
22:10 3483 36.8 204.6 0.01 0.01 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 1 8S00 7400 
24:00 3488 37.0 204.3 0.00 0.01 0.00 R 0 35 0 0 0 7000 170 117 ISO 103 1 8500 7400 
February 4, 1998 
01:15 3492 37.1 204.1 0.00 0.00 0.00 R 0 35 0 0 0 7000 170 117 150 103 8500 7400 

------



HALL! BURTON 

Interval 
End Depth 
Time m 

Job No.: 97d007s4 
Operator: RANGER On. LIMITED. 

Field: FORT LIARD 
Well: 97d007s4 

Run No.: 1 

Incl 
deg 

Interval Change 
Azi Build Turn DLS 
deg degl30n 

. 04:10 3500 37.3 203.6 0.00 0.01 0.00 

From January 31, 1998 To February 5, 1998 

Tool 
SIR Face RPM 

deg 

R o 35 

APE No.: E6D-015 
Location: 

MWD Operator(s): DEAN MCNEIL, DEON GAULTON 
Dir'l Drlller(s): JIM MCFARLANE 

BHANo.: 4 

Rotary Torque Hookload 
Min Max OfT WOB ru SO Rot 
N-m N-m N-m dN dN dN dN 

o o o 7000 170 117 150 

Company Man: ART SCIIRITf 

Hole Size: 215.900 mm 

Pumps 
SPM Flow 

m3/mln 

103 

Pressure 
On OfT 

kpa kpa Comments 

8500 7400 

age 
2112198 3:26:03 pm 

Version VBR2.2.4 



· ,Of-tALLIBURTON 

4 112 IF 8 

4112IFP 
4 112 IF 8 

4 112 IF P 
4 112 IF 8 

4 112 IF P 
4 112 IF 8 

4 112 IF P 
4 II2IF B 

4 II2Rcg B 
4112!teg P 
4 112 Reg P 
4112Rcg B 

4 112 Reg B 
4 112 Reg P 

Bottom Hole Assembly #4 
215.900 mm Hole Size 

Company: 
Field: 

LocaIion: 
Well: 

RuaNo.: 
Company Man: 

MWD ()peratot(s): 

Assembly Type: <undefined> 

Total Length = 257.20 m 

Directionall>riUCI(s): 

f-

f-

f-

f-

f-

f-

(HW) Hm-Walc Drill Pipe Serial No.: RIG 
01>-161.000 nun, IO-73.000 nun, Length-220.06 m 

(JAR) Jar Serial No.: 10708 
00-174.000 mm, ID-72.000 mm, Length=6.09 m 

(DC) Flex Non-Mag Drill Collar Serial No.: 6250-304685 
00-154.000 mm, ID-74.000 mm, Length-9.26 m 

(DC) Flex Non-Mag Drill Collar Serial No.: 6650-3055 
00-163.000 mm, 10=73.000 mm, Length=9.20 m 

(MWD) PULSER D.C. Serial No.: PC5327 
00=166.000 mm, Length=5.09 m 

(SUB) Cross-Over Serial No.: X06019 
00-159.000 mm, 10-62.000 mm, Length-<l.33 m 

RD.S .. 
FORT LIARD 

97d007s4 
1 
ARTSCHRITr 
DEAN MCNEIL, DEON GAULTO) 
JIM MCFARLANE 

f-
(MIR) F2000 1.500 <leg. Bent Hsg. Serial No.: HT64051X 
00-164.000 mm, Length=6.92 m 

I-
(Brn S37,TCt.SS86F Serial No.: 629161 
11'A-290.307 mm2, 00-215.900 mm, Length-<l.25 m 



·mHAlLiBURTON-
DAILY KEPUK1' Page 1 

2112198 3:23:08 pm 
l.all8l')' 23. 1m Version VER2.2.4 

Job No.: f7dOO7s4 APE No.: £61).015 Company Man: ARTSCBRrIT 
Operator: RANGER On. LIMITED. Location: 

Field: FORT UARD MWD Opcrator(s): DEAN MCNEIL, DEON GAULTON 
WeD: f7dOO7s4 DiI'I DriIIc:r(s): .11M MCFARlANE 

LAST SURVEY 

MD 1VD lncI AD NJS EIW Vertical Section DLS 
m m deg dcg m m m degl30m 

0.00 0.00 0.00 0.00 O.GO(E) O.GO(W) 0.00 0.00 

BIT DATA 

Manufacturer: SMITH IADC: Model: DI2ST Length: 0.30 m 
Bit1'ype: Natural Diamond Depth In: 0.00 - 0.00 (0.00) m Gage Length: 0.00 mm 

ScrialNo.: IQ7603 Nozzles: mm TFA: 0.000 mm2 
Hours On Bit: 0.00 MTGOnBit: 0.00 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 1 Hole Size: 215.900 mm 
Motor Size I Type: 161.000 mm I HIGH SPEED Serial No.: 625-17006 Circulating: 0.00 brs 

ACTIVITY LOG 

Date From: January 23,1998 Ti,meFrom: 00:00 Start Depth: O.OOm 
Date To: Jaauary 23, 1998 Time To: 24:00 End Depth: O.OOm 

Total HoulS Logged: 16.00 Total Drilled: O.OOm 

FROM TO ROP 
END DATE TIME m m mIbr CODE COMMENTS 

23/01198 08:00-15:00 0.00 0.00 OTHER FLY TO FT. NELSON, RIG TRUCK TO RiG. 
23/01198 15:00-24:00 0.00 0.00 OTHER WAIT ON RiG TO TRiP TO RUN ANOTHER CEMENT PLUG 

Todays Cost: $ Operator: 
Total Cost To Date: $ Directional Driller : 

I 



mHALLIBURTON 
1l,:&.II,y KEPURT .~el 

2112198 3:23:08 pm 
January 24, OM Version VER2.2.4 

Job No.: 97dOO7s4 APE No.: F..6N15 Company MaD: ART SCIIIUTI' 
Operator: RANGER On. LIMITED. Location: 

FIeld: FORT UARJ) MWD Operator(s): DEAN MCNEIL. DEON GAULTON 
WeD: 97dOO7s4 Dit'I DriIIer(s): JIM MCFARlANE 

LAST SURVEY 

MD TVD Incl AD . NIS . F.IW Vertical Section DLS 
m m deg deg m m m degl30m 

0.00 0.00 0.00 0.00 8.OO(E) o.oO(W) 0.00 0.00 

BIT DATA 

Manufacturer: SMITH IADC: Model: Dl2ST Length: 0.30 m 
Bit Type: Natural Diamond Depth In: 0.00 - 0.00 (0.00) m Gage Length: 0.00 mm 

Serial No.: JQ7603 Nozzles: mm TFA: 0.000 mm2 
Hours On Bit: 0.00 MTGOnBit: 0.00 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 1 Hole Size: 215.900 mm 
Motor Size 1 Type: 161.000 mm 1 HIGH SPEED Serial No.: 625-17006 Circulating: 0.00 hrs 

ACTIVITYWG 

Date From: January 24, 1998 Time From: 00:00 Start Depth: 0.00 m 
Date To: January 24, 1998 Time To: 24:00 End Depth: O.OOm 

Total Hours Logged: 24.00 Total Drilled: 0.00 m 

FROM TO ROP 
END DATE TIME m m mIhr CODE COMMENTS 

24/01198 00:00-24:00 0.00 0.00 woe RUN PLUG ##2, 1ST PLUG NO GOOD. R.I.H. WITH BIT. W.O.C 
TO FEEL FOR PLUG. 

Today's Cost S Operator: 
Total Cost To Date: S Directional Driller : 



D"HALLIBURTON 
nAll,Y REPORT . a:~e J 

2/121983:23:09 pm 
January 25, 098 Version VERl.2.4 

Job No.: 97dOO7s4 AFENo.: E6N15 Company Man: ART SCIIRI1T 
Operator: RANGER OIL LIMITED. lAcatioD: 

Field: FORT LIARD MWD OperatOJ(s): DEAN MCNEIL. DEON GAUL TON 
WeD: 97dOO7s4 Db'I DriUcr(s): JIM MO'ABLANE 

LAST SURVEY 

MD 1VD Incl Azi NJS FJW Vertical Section DLS 
m m des deg m m m degl30m 

2000.00 1907.93 48.00 23l.6O 209.58{E) 166.S8(W) 266.20 2.03 

BIT DATA 

Manufacturer: SMITH IADC: Model: Dl2ST Length: 0.30 m 
Bit Type: Natural Diamond Deptbln: 0.00 - 0.00 (0.00) m Gage Length: 0.00 mm 

Serial No.: JQ7603 Nozzles: mm TFA: 0.000 mm2 
Hours On Bit: 0.00 MTGOnBit: 0.00 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 1 Hole Size: 215.900 mm 
Motor Size I Type: 161.000 mm I HIGH SPEED Serial No.: 625-17006 Circulating: 0.00 brs 

ACTIVITY LOG 

Date From: January lSt 1998 Time From: 00:00 Start Depth: O.OOm 
Date To: January 2S, 1998 Time To: 24:00 End Deptb: 2000.00 m 

Total Hours Logged: 24.00 Total Drilled: O.OOm 

FROM TO ROP 
END DATE TIME m m mIhr CODE COMMENTS 

25/01198 00:()o'()7:00 0.00 0.00 woe 
25/01198 07:00-10:30 0.00 0.00 OTHER DRILL CEMENT AND POLISH PLUG TO 3116.50 
25/01198 10:30-12:00 0.00 0.00 OTHER CIRe. BOTTOMS UP. 
25/01198 12:00-18:00 3116.50 0.00 POOH 
25/01198 18:00-20:00 0.00 0.00 MAKBHA 
25/01198 20:00-24:00 0.00 2000.00 TRIPIN 

Today's Cost: S Operator: 
Total Cost T') Date: S Directional Driller : 



·II:HALlIBURTON 
DAILY KE~URT page 1 

21121983:23:09 pm 
" .. aary 'ZI. 1M Version VERl.2.4 

Job No.: 97dOO7s4 AFE No.: EQ).015 Company Man: ARTSCBRnT 
Operator: RANGER OIL LIMITED. Location: 

FicIci: FORT LIARD MWD OpaaIor(s): DEAN MCNEIL, DEON GAUL TON 
Well: 97dOO7s4 Dir'l Drillcr(s): JIM MCFARLANE 

LAST SURVEY 

MD 1VD IncI Azi NIS 'EIW Vertical Section DLS 
m m cIcg dcg m m m dcgI30m 

312l.O0 2695.22 40.40 214.70 757.33(E) 745.77(W) 1062.85 5.44 

BIT DATA 

Manufacturer: SMInI IADC: Model: DllST Length: 0.30 m 
Bit Type: Natural Diamond Dcpthln: 3116.50 - 3134.00 (17.50) m Gage Length: 0.00 mm 

ScrialNo.: JQ7603 Nozzles: mm TFA: 0.000 mm2 
Hours On Bit: 23.58 MTOOnBit: 17.50 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 2 Hole Size: 215.900 mm 
Motor Size 1 Type: 158.000 mm 1 HIGH SPEED Serial No.: 62S-1~43 Circulating: 23.92 hn 

Sliding(IOo.o%): 17.50m @ 23.58 hn ==> 0.74 m/br Flow Rate : 1.20 m3/min 
Rotating(O.O%): O.OOm @ O.OOhn ==> 0.00 mlbr Press on Bot: 7000 kpa SPM: 103.00 

Total Drilled: 17.50 m @ 23.58 bn ==> 0.74 mlbr Press off Bot: 6000 kpa 

ACTIVITY LOG 

DatcFrom: January 27. 1998 Time From: 00:00 Start Depth: O.OOm 
Date To: "anuary 27. 1998 'Tune To: 24:00 End Depth: 3134.00m 

Total Hours Logged: 24.00 Total Drilled: 17.50 m 

FROM TO ROP 
END DATE TIME m m mIhr CODE COMMENTS 

27101198 OO:~:IS 0.00 0.00 CIRC CIRC. AND SURVEY 
27/01198 00:15-12:1S 3116.50 3126.00 0.79 SLIDE TIME DRILLING OFF CEMENT PLUG 
27101198 12:IS-12:20 3126.00 3126.00 CONNCT 
27/01198 12:20-12:2S 3126.00 3126.00 ClRC CIRC. AND SURVEY. 
27101198 12:25-24:00 3126.00 ·3134.00 0.69 SLIDE 

Today's Cost S Operator: 
Total Cost To Date: S Directional Drillei : 

! 
i 



• DAILY HEPORT rage J 

HALLIBURTON Jaauary 28, 1m 
21121983:23:10 pm 
Version VER2.2.4 

Job No.: "dOO7s4 AFE No.: EQ).015 Company Man: ARTSCIIRDT 
Operator: RANGER OIL LIMD'ED. Location: 

Field: FORTUARD MWD OpcnIIor(s): DEAN MCNEIL, DEON GAULTON 
Well: "dOO7s4 Dir'I DriIIa(s): JIM MCFARlANE 

LAST SURVEY 

MD TVD IncI Azi NIS FJW Vertical Section DLS 
m m dcg dcg m m m dcgI30m 

·3095.00 2675.20 43.90 219.80 141.93(E) 134.19(W) 1044.91 1.l1 

BlTDATA 

Manufacturer: REED IADC: 517 Model: EHPSIA Length: 0.25 m 
BitTypc: Tel Dcpthln: 0.00 - 0.00 (0.00) m Oage Length: 0.00 mm 

Serial No.: TB6005 Nozzles: 11.1(2),11.9 mm TFA: 304.758 mm2 
Hours On Bit: 0.00 MTOOnBit: 0.00 

BO'ITOM HOLE ASSEMBLY 

Ron No.: 1 BHANo.: 2 Hole Size: 215.900 mm 
Motor Size I Type: ISS.000 mm I HIGH SPEED Serial No.: 625-14-043 Circulating: 6.67 brs 

Sliding(100.0%): 6.00m @ 6.25 brs -=> 0.96 mlbr Flow Rate : 1.20 m3/min 
Rotating(o.o%): O.OOm @ 0.00 brs ==C> 0.00 mlhr Press on Bot: 7000 kpa SPM: 103.00 

Total Drilled: 6.00m @ 6.25bn -=> 0.96 mlbr Press off Bot: 6000 kpa 

ACTIVITY LOG 

Date From: January 28. 1998 Tune From: 00:00 Start Depth: 3134.00 m 
Date To: January 28. 1998 Tune To: 24:00 End Depth: O.OOm 

Total Hours Logged: 16.25 Total Drilled: 6.00m 

FROM TO ROP 
END DATE TIME m m mlhr CODE COMMENTS 

28101198 00:()()'o2:IS 3134.00 3136.00 0.89 SUDE 
28101198 02:IS-02:20 3136.00 3136.00 CONNCT 
28101198 02:20-02:25 3136.00 3136.00 CIRC CIRC. AND SURVEY. 
28101198 02:2S-06:25 3136.00 3140.00 1.00 SUDE 
28101198 06:25-06:4S 3140.00 3140.00 CIRC CIRC. AND SURVEY. 
28101198 06:4S-16:IS 3140.00 0.00 POOH P.O.R LAY DOWN HIGH SPEED MOTOR AND DIAMOND Bn . 

BO'ITOM HOLE ASSEMBLY 

Ron No.: 1 BHANo.: 3 Hole Size: 215.900 mm 
Motor Size I Type: 164.000 mm I FlOOO Serial No.: HT64051X Circulating: 0.00 bn 

ACTIVITY LOG 

DatcFrom: January 28. 1998 Time From: 00:00 Start Depth: O.OOm 
Date To: January 28. 1998 Tunc To: 24:00 End Depth: 3115.00 m 

Total Hours Logged: 7.75 Total Drilled: O.OOm 

FROM TO ROP 
END DATE TIME m m mIhr CODE COMMENTS 

28101198 16:IS-18:4S 0.00 0.00 MAKBHA MAKE UP B.RA. ##3 
28/01198 18:4S-24:OO 0.00 311S.OO TRIPIN 

Today's Cost: S Operator: 
Total Cost To Date: S Directional Driller: 



D"i-IALLIBURTON 
DAU,y REPURT Pagel 

21121983:23:11 pm 
JUIW)' 29,"" Version VER2.2.4 

Job No.: 97dOO7s4 APE No.: E6N15 Company Man: ART SCIIlU1T 
Operator: RANGER On. LIMITED. Locidoa: 

Fielcl: FORT LIARD MWD OpendoI(s): DEAN MCNEIL, DEON GAVLTON 
Well: 97dOO7s4 Dir'I Drilla(s): JIM MCFARLANE 

LAST SURVEY 

MD 1VD IncI Azi NJS EIW Vertical Section DLS 
m m deg deg m m m degl30m 

3185.00 2745.15 37.80 209.50 790.68(E) 764.80(W) 1099.89 1.00 

BIT DATA 

Manufacturer: REED IADC: 517 Model: EIIP51A Length: 0.25 m 
Bit Type: TCI Depth In: 3140.00 -3194.00 (54.00) m Gage Length: 0.00 mm 

Serial No.: T8600S Nozzles: ll.I(2),113 mm TFA: 304.758 mm2 
Hours On Bit: 14.92 MTGOnBit: 54.00 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 3 Hole Size: 215.900 mm 
Motor Size 1 Type: 164.000 mm 1 FlOGO Serial No.: 1IT640S1X Circulating: 19.33 brs 

Sliding(O.O%): O.OOm @ 0.00 brs ==> 0.00 mlhr Flow Rate : 1.20 m3/mln 
Rotating(IOO.O%): 54.00 m @ 1432 brs ==> 3.62 mlhr Press on Bot 7800 kpa SPM: 103.00 

Total Drilled: 54.00m @ 14.92 hrs ==> 3.62 mlhr Press off Bot: 7000 kpa 

ACfIVITY LOG 

Date From: January 29, 1998 Time From: 00:00 Start Depth: 3US.00 m 
Date To: January 29, 1998 Time To: 24:00 End Depth: 3194.00 m 

Total Hours Logged: 24.00 Total Drilled: 54.00 m 

FROM TO ROP 
END DATE TIME m m mIbr CODE COMMENTS 

29/01198 00:00-01:00 3115.00 3140.00 CIRC ClRC. AND CLEAN TO BOTTOM 
29/01198 01:00-01:20 3140.00 3140.00 OTHER WORK ON PUMP 
29/01198 01:20-02:45 3140.00 3140.00 clRe eIRC. AND REPAIR PUMP 
29/01198 02:45-06:35 3140.00 3154.00 3.65 ROTATE 
29/01198 06:35-06:40 3154.00 3154.00 CONNCT 
29/01198 06:40-07:00 3154.00 3156.00 6.00 ROTATE 
29/01198 07:00-07:05 3156.00 3156.00 eIRe CIRC. AND SURVEY 
29/01198 07:05-09:05 3156.00 3164.00 4.00 ROTATE 
29/01198 09:05-10:00 3164.00 3164.00 eIRe 
29101198 10:00-11:30 3164.00 3164.00 WIPER 
29/01198 11:30-12:10 3164.00 3164.00 ClRe 
29/01198 12:10-12:30 3164.00 3165.00 3.00 ROTATE 
29/01198 12:30-12:35 3165.00 3165.00 CIRe CIRC. AND SURVEY 
29/01198 12:35-15:20 3165.00 3175.00 3.64 ROTATE 
29/01198 15:20-15:25 3:75.00 3175.00 CIRe CIRC. AND SURVEY. 
29101198 15:25~18:10 ·3175.00 .3184.00 3.27 ROTATE 
29/01198 18:10-18:15 3184.00 3184.00 ClRe CIRC. AND SURVEY 
29/01198 18:15-20:55 3184.00 3193.00 3.37 ROTATE 
29/01198 20:55-21:00 3193.00 3193.00 ClRe ClRC. AND SURVEY 
29/01198 21:00-23:45 3193.00 3193.00 WIPER 
29/01198 23:45-24:00 3193.00 3194.00 4.00 ROTATE 

Today's Cost: S Operator: 
Total Cost To Date: S Directional Driller : 



nAn,Y.KEPUKT _ t:~e I 

HALLIBURTON 
21121983:23:11 pm 

January 30, .998 Version VER2.2.4 

Job No.: t7dOO7s4 ME No.: EQ).015 Company Man: ARTSCBRrIT 
Operator: RANGER On. LIMITED. Location: 

Field: FORT LIARD MWD Operalor(s): DEAN MCNEIL. DEON GAULTON 
Well: t7dOO7s4 DIr'I Driller(s): .JIM MCFARlANE 

LAST SURVEY 

MD 1VD IacI AzI NIS F.IW Vertical Section DLS 
m m deg deg m m m degl30m 

2496.00 2249.60 45.SO 228.20 445.57(E) 437.34(W) 624.31 0.00 

BIT DATA 

Manufacturer: REED IADC: 517 Model: EllP51A Length: 0.25 m 
Bit Type: Tel Depth In: 3194.00 - 3246.00 (51.00) m Gage Length: 0.00 mm 

Serial No.: 1116005 Nozzles: 11.1(2),11.9 mm TFA: 304.758 mm2 
HowsOnBit: 17.17 MTGOnBit: 51.00 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 3 Hole Size: 215.900 mm 
Motor Size 1 Type: 164.000 mm 1 FlOOO Serial No.: HT64051X Circulating: 18.92 brs 

Sliding(8.7%): 4.00m @ 1.50 hrs ==> 2.67 mlhr Flow Rate : 1.20 m3/min 
Rotating(91.3%): 48.00m @ 15.67 hrs ==> 3.06 mlhr Press on Bot: 7800 kpa SPM: 103.00 

Total Drilled: 52.00 m @ 17.17hn ==> 3.03 mlhr Press otfBot: 7000 kpa 

ACTIVITYWG 

Date From: January 30, 1998 TlDleFrom: 00:00 Start Depth: 3194.00 m 
Date To: January 30,1998 Tune To: 24:00 EndDeptb: 2500.00 m 

Total Houl'S Logged: 24.00 Total Drilled: 52.00 m 

FROM TO ROP 
END DATE TIME m m mIbr CODE COMMENTS 

30/01198 00:CJO.03: IS 3194.00 3203.00 2.77 ROTATE 
30/01198 03:15-03:20 3203.00 3203.00 ClRC 
30101198 03:20-07:20 3203.00 3213.00 2.50 ROTATE 
30/01198 07:20-07:25 3213.00 3213.00 ClRC CIRC. AND SURVEY. 
30101198 07:25-10:25 3213.00 3222.00 3.00 ROTATE 
30101198 10:25-10:55 3222.00 3222.00 ORC CIRC. AND SURVEY 
30101198 10:55-14:15 3222.00 3222.00 WIPER 
30101198 14:15-17:00 3222.00 3232.00 3.64 ROTATE 
30101198 17:00-17:05 3232.00 3232.00 CIRC CIRC. AND SURVEY 
30/01198 17:05-18:35 3232.00 3236.00 2.67 SUDE 
30101198 18:35-19:55 3236.00 3242.00 4.50 ROTATE 
30/01198 19:55-20:00 3242.00 3242.00 CONNCT 
30/01198 20:00-21:20 3242.00 3246.00 3.00 ROTATE 
30/01198 21:20-22:20 3246.00 3246.00 CIRC 
30/01198 22:20-24:00 3246.00 2500.00 POOH 

Today's Cost S Operator: 
Total Cost To Date: S Directional Driller : 



nATT ,YREPORT .l!3e I 

HALLIBURTON .Jan....,.. 31. 19M 
21121983:23:12 pm 

Version VERl.2.4 

Job No.: "dOO784 APE No.: £6D.015 Company Man: ARTSCBRI1T 
Operator: RANGER OIL LIMITED. LocaIioa: 

Fadcl: FORT LIARD MWD Opcratm(s): DEAN MCNEIL, DEON GAULTON 
Well: "dOO784 Dir'I Drillca(s): .JIM MCFARLANE 

LAST SURVEY 

MD 1VD lael Azi NIS EIW Vertical Section DLS 
m m dcg dcg m m m dcgI30m 

3253.00 lm.08 34.70 206.30 827.24(E) 784.2I(W) 1139.47 4.08 

BIT DATA 

Manufacturer: SECURITY lADe: 537 Model: SS86F Length: 0.15 m 
Bit Type: TCI Dcpthla: 3246.00 - 3280.00 (34.00) m Gage Length: 0.00 mm 

Serial No.: 629161 Nozzles: 11.1(3) mm TFA: 290.307 mm2 
HowsOn Bit: 8.67 MTGOnBit: 34.00 

BOTTOM HOLE ASSEMBLY 

Run No.: I BHANo.: 3 Hole Size: 215.900 mm 
Motor Size I Type: 164.000 mm I FlOOO Serial No.: 1IT64051X Circulating: 0.00 brs 

ACTIVITY LOG 

DatcFrom: January 31,1998 Tunc From: 00:00 Start Deptb: 2500.00 m 
DatcTo: January 31, 1998 TIme To: 24:00 End Deptb: O.OOm 

Total Hours Logged: 7.25 Total Drilled: O.OOm 

FROM TO ROP 
END DATE TIME m m mIbr CODE COMMENTS 

31101198 00:~5:00 2500.00 0.00 POOH 
31101198 05:~5:30 2500.00 0.00 POOH 
31101198 05:3()'o7:15 0.00 0.00 MAKBHA 

BOTTOM HOLE ASSEMBLY 

Run No.: I BHANo.: 4 Hole Size: 215.900 mm 
Motor Size I Type: 164.000 mm/FlOOO Serial No.: 1IT64051X Circulating: 10.08 brs 

Sliding(O.O"AI): O.OOm @ 0.00 brs ==> 0.00 mlbr F10wRatc : 1.20 m3/min 
Rotating(100.O"AI): 34.oom @ 8.67brs ==> 3.92 mlbr Press on Bot: 8500 kpa SPM: 103.00 

Total Drilled: 34.oom @ 8.67brs ==> 3.92 mlbr Press off Bot: 7400 kpa 

ACTIVITY LOG 

DatcFrom: January 31, 1998 TIme From: 00:00 Start Depth: O.OOm 
DatcTo: January 31, 1998 TIme To: 24:00 EndDeptb: 3280.00 m 

Total Hours Logged: 16.75 Total Drilled: 34.00m 

FROM TO ROP 
END DATE TIME m m mIbr CODE COMMENTS 

31101198 07:15-09:00 0.00 700.00 TRIPlN 
31101198 09:00-09:45 700.00 700.00 CUTDRL 
31101198 09:45-13:45 700.00 3115.00 TRIPIN 
31101198 13:45-14:30 3115.00 3246.00 CIRC WASH AND CLEAN TO BOTTOM. 
31101198 14:30-15:45 3246.00 3251.00 4.00 ROTATE 
31101198 15:45-15:55 3251.00 3251.00 CIRC CIRC. AND WORK PIPE 
31101198 15:55-16:00 3251.00 3251.00 CONNCT 
31101198 16:00-16:10 3251.00 3252.00 6.00 ROTATE 
31101198 16:10-16:15 3252.00 3252.00 ClRC CIRC. AND SURVEY. 
31101198 16:15-18:35 3252.00 3261.00 3.86 ROTATE 
31101198 18:35-18:40 3261.00 3261.00 CIRC CIRC. AND SURVEY 
31101198 18:40-20:35 3261.00 3271.00 5.22 ROTATE 
31101198 20:35-20:40 3271.00 3271.00 ClRC CIRC. AND SURVEY 
31101198 20:40-23:20 3271.00 3279.00 3.00 ROTATE 
31101198 23:20-23:30 3279.00 3279.00 CIRC CIRC. AND WORK PIPE 
31101198 23:30-23:35 3279.00 3279.00 CONNCT 
31101198 23:35-23:55 3279.00 3280.00 3.00 ROTATE 
31101198 23:55-24:00 3280.00 3280.00 CIRC CIRC. AND SURVEY. 



D"HAlLiBURTON 
DAILY KI!,;,l'UKT .~ez 

21121983:23:14 pm 
February .. .". Version VERl.2.4 

Job No.: 97dOO7s4 APE No.: IQ).OI5 Company Man: ART SCIIlU'IT 
Opcndor: RANGER OIL LIM1'IED. Locadon: 

FIeld: FORT LIARD MWDOpcratm(s): DEAN MOIEIL.DEON GAULTON 
WeD: 97dOO7s4 Db'l DriI1cr(s): .11M MCFARlANE 

LAST SURVEY 

MD :1VD loci AD NIS FJW Vertical Section DLS 
m m dcg dCg m m m dcgI30m 

3340.00 2870.92 35.30 204.80 8713O(E) 804.51(W) 1185.40 0.73 

BIT DATA 

Manufacturer: SECURITY IAOC: 537 MocIcI: SS86F Length: 0.25 m 
Bit Type: TCI Depth In: 3280.00 - 3345.00 (65.00) m Gage Length: 0.00 mm 

ScrialNo.: 629161 Nozzles: 11.1(3) mm TFA: 290.307 mm2 
Hours On Bit: 19.50 MTG On Bit: 65.00 

BOTTOM HOLE ASSEMBLY 

Run No.: 1 BHANo.: 4 Hole Size: 215.900 mm 
Motor Size I Type: 164.000 mm I FlOOO Serial No.: HT64051X Circulating: 20.58 hrs 

Sliding(6.0%): 3.00m @ 1.17hrs => l.57m1hr Flow Rate : 1.20 m3/min 
Rotating(94.O"/o): 62.00m @ 18.33hrs => 3.38 mlhr Press on Bot: 8500 kpa SPM: 103.00 

Total Drilled: 65.00 m @ 19.50 hrs ==> 3.33 mlhr Press off Bot 7400 kpa 

ACTIVITYLOC 

DatcFrom: February I, 1998 Tune From: 00:00 Start Depth: 3280.00m 
Date To: February I, 1998 Tune To: 24:00 EndDeptb: 3345.00 m 

Total Hours Logged: 24.00 Total Drilled: 6S.00m 

FROM TO ROP 
END DATE TIME m m mlhr CODE COMMENTS 

01l02J98 00:00-02:05 3280.00 3290.00 4.80 ROTATE 
01102198 02:0~:10 3290.00 3290.00 ClRC CIRe. AND SURVEY 
01102198 02:1()'()3:20 3290.00 3293.00 2.57 SLIDE 
01102198 03 :2()'()3 :20 3293.00 3293.00 SLIDE 
01102198 03:20-0S:05 3293.00 3300.00 4.00 ROTATE 
01102198 05:05'()5: 1 0 3300.00 3300.00 CIRC CIRC. AND SURVEY 
01102198 05: I ()'()7:30 3300.00 3309.00 3.86 ROTATE 
01l02J98 07:3()'()7:35 3309.00 3309.00 ClRC ClRC. AND SURVEY 
01102198 07:35'()8:00 3309.00 3220.00 CIRC CIRC. AND PULL UP INTO CASING 
01l02J98 08:00.()8: I 5 3220.00 3220.00 SRVC 
01102198 08:15-11:15 3220.00 3309.00 WIPER 
01102198 II :15-14:55 3309.00 3319.00 2.73 ROTATE 
01102198 14:55·15:00 3319.00 3319.00 ClRC CIRC. AND SURVEY ; 

01102198 15:00-17:45 3319.00 3329.00 3.64 ROTATE 
01102198 17:45-18:00 3329.00 3329.00 ClRC CIRC. AND SURVEY. 
01102198 18:00-21:05 3329.00 3337.00 ·2.59 ROTATE .. 

01102198 21:05-21:15 3337.00 3337.00 CONNCT 
01102198 21:15-21:25 3337.00 3338.00 6.00 ROTATE 
01102198 21:25-21:30 3338.00 3338.00 ClRC ClRC. AND SURVEY. 
01102198 21:30-24:00 3338.00 3345.00 2.80 ROTATE 

Today's Cost: $ Operator: 
Total Cost To Date: $ Directional Driller : 



m:HALUBUR" 
DAILY REPORT .~~e:l 

2112198 3:23:15 pm 
February 2. U98 Version VER2.2.4 

Job No.: t7d007s4 AFENo.: E6N15 Company Man: ARTSCBRITT 
Operator: RANGER On. LIMlI'ED. Locadon: 

Flcld: FORT LIARD MWD Operamr(s): DEAN MCNEIL. DEON GAULTON 
WeD: t7d007s4 DiI'! Driller(s): JIM MCFARlANE 

LAST SURVEY 

MD TVD lael Azi NIS EIW Vertical Section DLS 
m m dcg dcg m m m degIJOm 

33t7.o0 2917.37 35.60 205.30 901.84(E) 818.48(W) 1216.45 0.28 

BIT DATA 

Manufactun:r: SECURlTV IADC: 537 Model: SS86F Length: 0.25 m 
BitTypc: TO Dcpthln: 3345.00 - 3408.00 (0.00) m Gage Length: 0.00 mm 

ScrialNo.: 629161 Nozzles: U.I(3) mm TFA: 290.307 mm2 
Hours On Bit: 18.92 MTGOnBit: 0.00 

BOTTOM HOLE ASSEMBLY 

RuaNo.: 1 BHANo.: 4 Hole Size: 215.900 mm 
Motor Size I Type: 164.000 mm I FlOOD Serial No.: 1IT6405IX Circulating : 21.25 hrs 

Sliding(O.OO.4): O.OOm @ 0.00 hrs ==> 0.00 mlhr Flow Rate: 1.20 m3/min 
Rotating(IOO.OO.4): O.OOm @ 18.92 hrs ==> 3.33 mlhr Press on Bot: 8500 kpa SPM: 103.00 

Total Drilled: O.OOm @ 18.92 hrs ==> 3.33 mlhr Press otrBot: 7400 kpa 

ACTIVITY LOG 

DatcFrom: February 2. 1998 TImcFrom: 00:00 Start Depth: 3345.00 m 
Date To: February 2. 1998 Time To: 24:00 End Dcpth: 3408.00m 

Total Hours Logged: 24.00 Total Drilled: 0.00 m 

FROM TO ROP 
END DATE TIME m m m/hr CODE COMMENTS 

02102198 00:~1:20 334S.00 3348.00 2.2S ROTATE 
02102198 01:2~1:2S 3348.00 3348.00 CIRC ClRC. AND SURVEY 
02102198 OI:2S-G4:SS 3348.00 3358.00 2.86 ROTATE 
02102198 04:SS-OS:00 33S8.00 33S8.00 ClRC CIRC. AND SURVEY. 
02102198 OS:OO-08:IO 33S8.00 3367.00 2.84 ROTATE 
02102198 08:1~8:30 3367.00 3367.00 CIRC CIRC. AND SURVEY. 
02102198 08:3~8:4O 3367.00 3367.00 CONNCT 
02102198 08:40-12:OS 3367.00 3377.00 2.93 ROTATE 
02102198 12:05-12:20 3377.00 3377.00 ClRC CIRC. AND SURVEY 
02102198 12:20.14:2S 3377.00 3387.00 4.80 ROTATE 
02102198 14:2S-14:35 3387.00 3387.00 CIRC CIRC. AND SURVEY. 
02102198 14:3S-16:3S 3387.00 3396.00 4.S0 ROTATE 
02102198 16:3S-16:SS 3396.00 3396.00 CIRC ClRC. WORK PIPE, AND SURVEY. 
02/02198 16:SS-17:2S 3396.00 3396.00 ClRC ClRC. AND TRIP UP INTO CASING. 
02102198 17:2S-20:00 3396.00 3396.00 WIPER 
02102198 20:00-20:30 3396.00 3396.00 CIRC C1RC. AND CLEAN TO BOTTOM 
02102198 20:30-23:30 3396.00 3406.00 3.33 ROTATE 
02102198 23:30.23:3S 3406.00 3406.00 ClRC CIRC. AND SURVEY. 
02102198 23:3S-24:00 3406.00 3408.00 4.80 ROTATE 

Today's Cost: S Operator: 
Total Cost To Date: S Directional Driller : 



!C%JHALLI B URTON 
DAILY REPORT .~ez 

Febl'lUU')' 3, .". 
2Il2J98 3:23:15 pm 
Version VER2.2.4 

Job No.: "dOO7s4 ME No.: '-'N15 Company Man: ART SCIIRI1T 
Operator: RANGER OIL LIMITED. Location: 

Fielcl: FORTUARD MWD Operatol(s): DEAN MCNEn.. DEON GAUL TON 
WeD: "d007s4 Dir'l Drillcl(s): JIM MCFARlANE 

LAST SURVEY 

MD TVD Inel Azi NIS FJW Vertical Section DLS 
m m dcg dcg m m m dcgI30m 

3500.00 3000.62 37.26 203.59 9S635(E) 843.77(W) 1273.30 1.35 

BIT DATA 

Manufacturer: SECURITY IADC: 537 Model: SS86F Length: 0.25 m 
Bit Type: TCI Depth In: 3408.00 - 3488.00 (So.oO) m Gage Length: 0.00 mm 

Serial No.: 629161 Nozzles: 11.1(3) mm TFA: 290.307 mm2 
Hours On Bit: 22.67 MTOOnBit: SO.OO 

MUDIPUMP DATA 

Mud Type: KELZANIBEN Wt 1035.00 kgIm3 PV: 17.00ep VP: S.OO pa oil: 0.00% 
Water Loss: 12.00 ee Funnel Visc.: 52.00s« pH: 11.0 TotaIOas: o PPM Sand: 0.00% 
LCMType: Type A LCMSize: O.OOmm LCMVolume: O.OOkglml Solids: 2.10% 

Diesel Grade: 0 Aniline Pt.: O.OOOC Chlorides: ll00PPM . H2S: o PPM 
BH(max): -17.78°C Flow Llne(max): 70.00 oC Temperature Gradient: 0.00OCl30m 

BOTTOM HOLE ASSEMBLY 

Run No.: I BHANo.: I Hole Size: 215.900 mm 
Motor Size 1 Type: 161.000 mm I HIGH SPEED Serial No.: 625-17006 Circulating: 0.00 brs 

ACTIVITY LOG 

DatcFrom: February 3, 1998 Tune From: 00:00 Start Depth: O.OOm 
Date To: February 3, 1998 TIme To: 24:00 End Depth: O.OOm 

Total Hours Logged: 4.25 Total Drilled: O.GOm 

FROM TO ROP 
END DATE TIME m m mIhr CODE COMMENTS 

03/02198 13:45-18:00 0.00 0.00 MAKBHA UNPLUG ALL TOOLS,COULD NOT UNPLUG MOTOR, PICK 
UP NEW MOTOR AND SHALLOW TEST M.W. D. 

BOTTOM HOLE ASSEMBLY 

Run No.: I BHANo.: 4 Hole Size: 215.900 mm 
Motor Size 1 Type: 164.000 mm I FlOOO Serial No.: HT6405IX Circulating: 23.67 hrs 

Sliding(O.O%): O.OOm @ 0.00 brs ==> 0.00 mlbr Bit Press.Drop: 2718.91 kpa Flow Rate: 1.20 ml/min 
Rotating(IOO.O".4): SO.OOm @ 2l.67hrs ==> 3.53 mlbr Press on Bot 8500 kpa SPM: 103.00 

Total Drilled: SO.OOm @ 2l.67hrs ==> 3.53 mlbr Press off Bot 7400 kpa 

ACTIVITY LOG 

Date From: February 3, 1998 Tune From: 00:00 Start Depth: 34GS.OOm 
DatcTo: February 3, 1998 Tune To: 24:00 End Depth: 3488.00m 

Total Hours Logged: 24.00 Total Drilled: SO.OOm 

FROM TO ROP 
END DATE TIME m m mIhr CODE COMMENTS 

03/02198 00:00-01:45 340S.00 3415.00 4.00 ROTATE 
03/02198 01 :45-01:50 3415.00 3415.00 CIRC ClRC. AND SURVEY 
03/02198 01:50-04:00 3415.00 3424.00 4.15 ROTATE 
03/02198 04:00-04:05 3424.00 3424.00 CONNCT 
03/02198 04:05-04:15 3424.00 3425.00 6.00 ROTATE 
03/02198 04:15-04:20 3425.00 3425.00 CIRC C1RC. AND SURVEY. 
03/02198 04:20-06:15 3425.00 3434.00 4.70 ROTATE 
03/02J98 06:15-06:20 3434.00 3434.00 CIRC C1RC. AND SURVEY. 
03/02198 06:20-08:30 3434.00 3444.00 4.62 ROTATE 
03/02198 08:30-08:35 3444.00 3444.00 CIRC CIRC. AND SURVEY. 



c . 
21121983:23:17 pm 

HALLIBURTON FcImwy 3, uti Version VERl.2.4 

Job No.: "dOO7a4 APE No.: £6D.OI5 Company MaD: ART SCBlUTI' 
Opcnuor: RANGER On. LIMI1ED. I.ocadoa: 

Ficld: FORT UARD MWD Opendor(s): DEAN MCNEIL, DEON GAOL TON 
Well: "dOO7a4 DiI'I DriUa(s): JlMMCFARIANE 

03102198 08:35-10:10 3444.00 3450.00 3.79 ROTATE 
03l02I98 10:10-10".20 3450.00 3450.00 CIllC cmc. AND SURVEY. 
03/02198 10".20-11:35 3450.00 3454.00 3.20 ROTATE 
03102198 11:35-11:50 3454.00 3454.00 mc me. AND SURVEY. 
03102198 11:5G-I2:oo 3454.00 3454.00 CONNCI' 
03102198 12:00-15:30 3454.00 3463.00 2.57 ROTATE 
03102198 15:30-15:35 3463.00 3463.00 mc mc. AND SURVEY. 
03/02198 15:35-18:30 3463.00 3473.00 3.43 ROTATE 
03/02198 18:30-18:35 3473.00 3473.00 CIllC CIllC. AND SURVEY. 
03/02198 18:35-21:45 3473.00 3482.00 2.84 ROTATE 
03102198 21:45-21:50 3482.00 3482.00 CONNCI' 
03102198 21:50-22:10 3482.00 3483.00 3.00 ROTATE 
03/02198 22:10-22:15 3483.00 3483.00 ClRC CIR.C. AND SURVEY. 
03/02198 22:15-24:00 3483.00 3488.00 2.86 ROTATE 

Today's Cost: S 
Total Cost To Date: S -----

~r: _____________ __ 
Directional Driller: ______________ __ 
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DHALLIBURTON 
nAil ,Y REPORT .~~ej 

21121983:23:17 pm 
Felmrary4. UtI Version VER2.2.4 

Job No.: 97dOO114 APE No.: EQ).015 Company Man: ARTSCBRnT 
Operator: RANGER On. LIMITED. Locatiod: 

Field: FORT LIARD MWDOperator(s): DEAN MCNEIL. DEaN GAUL TON 
Well: 97dOO114 Dir'I DriUer(s): JIM MCFARlANE 

LAST SURVEY 

MD 1VD IncI Azi NJS FJW Vertical Section DLS 
m m cIeg deg m m m degf30m 

0.00 0.00 0.00 0.00 OJIO(E) O.GO(W) 0.00 0.00 

BIT DATA 

Manufacturer: SECUlUTY IADC: 537 Model: SS86F Length: 0.25 m 
Bit Type: TO DepdlIa: 3488.00 - 3500.00 (12.00) m Oage Length: 0.00 mm 

Serial No.: 629161 Nozzles: 11.1(3) mm TFA: 290.307 mm2 
Hours On Bit: 4.08 MTG On Bit: 12.00 

MUDIPUMP DATA 

Mud Type: KELZAN/BEN Wt: 1035.00 kglml PV: 17.00 cp VP: 8.00 pa oil: 0.00% 
Water Loss: 12.00« Funnel VISC.: S2.00sec pH: 11.0 Total Gas: o PPM Sand: 0.00% 
LCM Type: Type A LCMSize: O.OOmm LCMVolume: O.OOkglml Solids: 2.10% 

Diesel Grade: 0 Aniline Pt.: O.OOOC Chlorides: 1100 PPM H2S: o PPM 
BH(max): -17.78°C Flow Line(max): 70.00OC Temperature Gradient O.OOoCIJOm 

BOTIOM HOLE ASSEMBLY 

RuaNo.: 1 BHANo.: 4 Hole Size: 215.900 mm 
Motor Size 1 Type: 164.000 mm 1 F2000 Serial No.: 1IT64051X Circulating: 6.00 bn 

Sliding(O.O",{,): O.GOm @ 0.00 bra -==> 0.00 mlbr Bit Prcss.Drop: 2718.91 kpa Flow Rate : 1.20 ml/min 
Rotating(IOO'()%): l2.GOm @ 4.08 bra -==> 134m1br Press on Bot: 8500 kpa SPM: 103.00 

Total Drilled: 12.00m @ 4.68 bra -==> 2.94 mlbr Pressoft'Bot: 7400 kpa 

ACfIVITY LOG 

Date From: February 4. 1998 Tune From: 00:00 Start Depth: 3488.00m 
Date To: February'" 1998 TIme To: 24:00 End Depth: O.OOm 

Total HoulS Logged: 24.00 Total Drilled: 12.00 m 

FROM TO ROP 
END DATE 11MB m m mJbr CODE COMMENTS 

04102198 00:~1:15 3488.00 3492.00 3.20 ROTATE 
04/02198 01:15-01:20 3492.00 3492.00 CIRC CIRC. AND SURVEY. 
04/02198 01 :20-04:10 3492.00 3500.00 2.82 ROTATE 
04102198 04:10-04:15 3500.00 3500.00 CIRC CIRC. AND SURVEY. 
04102198 04:15-06:00 3500.00 3500.00 CIRC CIRC. B01TOMS UP,CIRC. AND PULL UP INTO CASING .. 
04102198 06:00-13:00 3500.00 0.00 POOH 
04102198 13:00-16:00 0.00 0.00 LAYDWN 
04102198 16:00-24:00 0.00 0.00 0nIER STANDBY IN CAMP. WAIT ON AIRPLANE. 

Today's Cost: S Operator: 
Total Cost To Date: S Directional Driller : 

" 



-mHALLIBURTON 
nAII,y REPORT Fagel 

2112198 3:23:18 pm 
Fdtraary 5, U98 VClSIon VER2.2.4 

Job No.: 97dOO7s4 APE No.: Em-015 Company Man: ARTSCHRDT 
Operator: RANGER OIL LIMITED. Locadon: 

Fac1d: FORT LIARD MWD OpcraIor(s): DEAN MCNEIL, DEON GAULTON 
Well: 97dOO7s4 Dir'I DriUcr(s): JIM MCFAlUANE 

LAST SURVEY 

MD 1VD IncI Ad NJS EIW Vertical Sccdon DLS 
.m m dcg dcg m m m dcgI30m 

0.00 0.00 0.00 0.00 0.00(£) O.OO(W) 0.00 0.00 

MUDIPUMP DATA 

MudTypc: KELZANlBEN Wt 1035.00 kglml PV: 17.ooep YP: 8.00pa 011: 0.00% 
WatcrLoss: 12.00cc Fwmcl Vise.: 52.00 sec pH: lI.O TotalOas: o PPM Sand: 0.00% 
LCMTypc: Type A LCMSize: O.oomm LCMVolume: O.OOkglm3 Solids: 2.10% 

Diesel Grade: 0 Aniline Pt.: O.ooOC Chlorides: llOOPPM H2S: o PPM 
BH(max): -17.78OC Flow Unc(max): 70.00OC Temperature Gradient O.OOOCllOm 

BOTTOM HOLE ASSEMBLY 

Run No.: I BHANo.: 4 Hole Size: 215.900 mm 
Motor Size 1 Type: 164.000 mm 1 Flooo Serial No.: 1lT64051X Circulating: 0.00 bn 

ACTIVITY LOG 

Date From: February 5, 1m Tune From: 00:00 Start Deptb: O.OOm 
Date To: February 5, 1998 Tune To: 24:00 End Dcptb: O.OOm 

Total Hours LOgged: 18.00 Total Drilled: O.oom 

FROM TO ROP 
END DATE TIME m m mIbr CODE COMMENTS 

05102198 00:~8:OO 0.09 0.00 OTHER WAIT AT CAMP FOR AIRPLANE. 
05102198 08:00-12:00 0.00 0.00 OTHER DRIVE TO FORT NELSON WI1lI RIG CREWCAB. 
05102198 12:00-18:00 0.00 0.00 OTHER WAIT AT FT. NELSON AND FLY BACK TO EDMONTON VIA 

CAN. AIRLINES 

, 
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RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SYNOPSIS 

OPERATOR: RANGER OIL LIMITED 

WELL NAME: RANGER FORT LIARD P66-A 

LOCATION: LAT 60 30' I LONG 123 30' 

FIELD: 

PROVINCE: 

ELEVATIONS: 

SPUD DATE: 

T.D. DATE: 

CONTRACTOR: 

HOLE SIZE: 

COLLARS: 

MUD COMPANY: 

MUD TYPE: 

UNDEFINED 

Alberta 

G.L. - 449.49 m 
~/'O ILf 
~, 1997 

Feb ruary 94, 1998 

PRECISION DRILLING 

311 mm 

MONEL 228 mm 

DOWELL 

INVERT 

WIRELINE LOGGING CO.: COMPUTALOG 

LOG RECORD: Run #1 

1) XY-GR 3118.0 m - 1005.0 m 
2) STI-BCS-GR 3116.4 m - 1006.0 m 

1) STI-SONIC 
2) DENSITY 
3) NEUTRON 
4) EMI 

3500M TD - 3112 CSG 
3500M TD - 3112 CSG 
3500M TD - 3112 CSG 
3500M TD - 3112 CSG 

K.B. - 459.89 m 

0900 hrs 

04:00 hrs 

Rig: 426 E 

RUN #1 
RUN #2 
RUN #3 
RUN #4 

FEB 9/98 
FEB 9/98 
FEB 9/98 
FEB 9/98 

DRILLING SUPERVISION: JOHN FAULKNER / ART SCHRITT 

GEOLOGICAL SUPERVISION: HENRI WENNEKERS / D FERGUSON 

TOTAL DEPTH: 3501 meters 

page - 2 -I C L Consultant. 
Limited ----------------------------------------------------------~ 
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FORMATION 

KICKOFF POINT 

DEVONIAN 2ND BLACK SH 
FT SIMPSON 
FAULT 
FT SIMPSON SEIS MKR 
HORN R 
NAHANNI TOP 
NAHANNI TOP[WHIP 4] 
TD 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

FORMATION TOPS (m) 

PROGNOSIS SAMPLES LOGS 
(MD) (TVD) (MD) (TVD) (MD) (TVD) 

1327 1327 

2256 2085 
2387 2180 2054m I 1944m 
2431 2210 
2612 2340 
2812 2480 2796m I 2461m 
3025 2630 3116m I 2690m 
3128 2699.8 
3501 3500m I 3000.62m 
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De2th (m) Inc! 

0.00 0.00 
199.00 0.50 
226.00 1. 75 
253.00 1.50 
262.50 1.46 
283.00 1. 75 
312.00 1.90 
343.00 2.00 
374.00 2.25 
403.00 3.00 

, 433.00 3.30 
451.00 4.40 
460.00 4.30 
470.00 4.30 
480.00 4.30 
490.00 4.20 
499.00 4.10 
509.00 4.10 
518.00 4.00 
528.00 3.80 
538.00 3.50 
547.00 3.20 
557.00 2.80 
566.00 2.40 
576.00 2.10 
586.00 1.90 
596.00 1.70 
605.00 1.90 
614.00 2.00 
624.00 2.20 
634.00 2.20 
644.00 2.20 
654.00 2.30 
663.00 2.40. 
673.00 2.50 
683.00 2.40 
693.00 2.20 
702.00 1.90 
712.00 1.60 
722.00 1.20 
731.00 0.80 
741.00 0.40 
751.00 0.10 
760.00 0.30 
770.00 0.70 

C L Consultants 

DEVIATION SURVEY RECORD 

Azimuth TVD Vert Sect 

0.00 0.00 0.00 
36.40 199.00 -0.86 
25.00 225.99 -1.36 
20.40 252.98 .;..2.07 
36.51 262.48 -2.30 
67.40 282.97 -2.85 
70.40 311.96 -3.70 
70.40 342.94 -4.65 
59.40 373.92 -5.73 
68.40 402.89 -6.97 
70.90 432.84 -8.47 
71.30 450.80 -9.56 
71.10 459.77 -10.17 
74.20 469.75 -10.83 
79.10 479.72 -11.47 
87.40 489.69 -12.05 
93.10 498.67 -12.51 
99.30 508.64 -12.96 

107.10 517 • 62 -13.29 
114.70 527.60 -13.57 
123.60 537.58 -13.75 
129.50 546.56 -13 .82 
129.60 556.55 -13.87 
130.80 565.54 -13.91 
128.60 575.53 -13.94 
122.80 585.52 -14.00 
107.60 595.52 -14.10 
97.90 604.51 -14.25 
92.80 613.51 -14.45 
88.10 623.50 -14.71 
92.00 633.49 -14.98 

101.00 643.49 -15.22 
103.80 653.48 -15.43 
113.60 662.47 -15.59 
124.30 672.46 -15.71 
130.50 682.45 -15.76 
136.30 692.45 -15.78 
144.50 701.44 -15.75 
151.30 711.43 -15.68 
151.40 721.43 -15.61 
165.00 730.43 -15.55 
183.40 740.43 -15.49 
158.00 750.43 -15.46 
45.00 759.43 -15.48 
53.90 769.43 -15.57 

RANGER FORT LIARD P66A 
LAT 60 40 ' I LONG 123 30 ' 

Recta~u!ar Offsets 

0.00 N 0.00 E 
0.70 N 0.52 E 
1.17 N 0.76 E 
1.87 N 1.06 E 
2.09 N 1.17 E 
2.42 N 1.62 E 
2.75 N 2.48 E 
3.10 N 3.47 E 
3.59 N 4.51 E 
4.16 N 5.70 E 
4.73 N 7.25 E 
5.12 N 8.39 E 
5.34 N 9.04 E 
5.57 N 9.75 E 
5.74 N 10.48 E 
5.83 N 11.21 E 
5.83 N 11.87 E 
5.75 N 12.58 E 
5.60 N 13.19 E 
5.36 N 13.83 E 
5.06 N 14.38 E 
4.74 N 14.81 E 
4.41 N 15.21 E 
4.15 N 15.52 E 
3.90 N 15.82 E 
3.69 N 16.10 E 
3.56 N 16.39 E 
3.50 N 16.66 E 
3.47 N 16.97 E 
3.47 N 17 .33 E 
3.47 N 17.72 E 
3.42 N 18.10 E 
3.34 N 18.48 E 
3.22 N 18.83 E 
3.01 N 19.20 E 
2.75 N 19.54 E 
2.48 N 19.83 E 
2.23 N 20.04 E 
1.98 N 20.20 E 
1.76 N 20.32 E 
1.62 N 20.38 E 
1.52 N 20.39 E 
1.47 N 20.39 E 
1.48 N 20.41 E 
1.54, N 20.48 E 
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DEVIATION SURVEY RECORD 

De2th (m) Incl Azimuth TVD Vert Sect 
780.00 0.90 64.60 779.43 -15.70 
789.00 1.00 79.60 788.43 -15.84 
799.00 1.10 111.10 798.43 -15.95 
808.00 1.30 135.40 807.42 -15.98 
818.00 1.40 155.00 817 .42 -15.94 
827.00 2.00 182.50 826.42 -15.78 
837.00 2.50 208.80 836.41 -15.45 
847.00 2.80 220.10 846.40 -14.99 
857.00 2.90 219.60 856.39 -14.50 
866.00 2.40 211.50 865.38 -14.09 
876.00 2.10 185.40 875.37 -13.74 
886.00 2.00 153.30 885.36 -13.55 
896.00 2.20 123.50 895.36 -13.53 
905.00 2.70 118.00 904.35 -13.63 
914.00 2.70 110.50 913.34 -13.78 
924.00 2.70 111.50 923.33 -13.97 
934.00 2.50 130.60 933.32 -14.08 
944.00 3.20 153.20 943.31 -14.01 
954.00 3.60 163.70 953.29 -13.77 
963.00 4.40 164.20 962.27 -13.47 
973 .00 5.30 170.50 972.23 -13.01 
983.00 5.60 176.90 982.19 -12.42 
989.00 5.50 178.70 988.16 -12.02 

1007.00 5.39 179.13 1006.08 -10.84 
1019.00 4.80 179.30 1018.03 -10.10 
1029.00 4.40 176.80 1028.00 -9.55 
1039.00 4.00 174.50 ' 1037.97 -9.07 
1048.00 3.50 170.40 1046.95 -8.71 
1058.00 3.00 169.30 1056.93 -8.39 
1068.00 2.60 166.80 1066.92 -8.12 
1077 .00 2 •. 00 160.40 1075.91 -7.95 
1087.00 1.60 144.50 1085.91 -7.85 
1097.00 1.20 128.50 1095.91 -7.84 
1106.00 1.20 115.70 1104.90 -7.88 
1116.00 1.10 106.10 1114.90 -7.96 
1126.00 1.20 105.30 1124.90 -8.06 
1136.00 1.20 114.10 1134.90 -8.15 
1146.00 1.20 108.80 1144.90 -8.23 
1156.00 1.30 109.60 1154.89 -8.33 
1165.00 1.30 101.40 1163.89 -8.43 
1175.00 1.60 98.00 1173 .89 -8.57 
1185.00 1.60 95.40 1183.88 -8.75 
1193.00 1.30 97.90 1191.88 -8.87 
1203.00 1.20 94.50 1201.88 -9.01 
1233.00 1.30 94.10 1231.87 -9.43 
1262.00 1.40 107.80 1260.86 -9.81 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Rectan~ular Offsets 
1.61 N 20.60 E 
1.65 N 20.74 E 
1.63 N 20.92 E 
1.53 N 21.07 E 
1.34 N 21.20 E 
1.08 N 21.24 E 
0.71 N 21.13 E 
0.34 N 20.87 E 
0.04 S 20.55 E 
0.38 S 20.31 E 
0.74 S 20.18 E 
1.08 S 20.24 E 
1.34 S 20.48 E 
1.54 S 20.81 E 
1. 71 S 21.20 E 
1.88 S 21.63 E 
2.11 S 22.02 E 
2.50 S 22.31 E 
3.05 S 22.53 E 
3.65 S 22.70 E 
4.,48 S 22.88 E 
5.42 S 22.98 E 
6.00 S 23.00 E 
7.71 S 23.04 E 
8.77 S 23.05 E 
9.57 S 23.08 E 

10.30 S 23.13 E 
10.89 S 23.21 E 
11.45 S 23.31 E 
11.92 S 23.41 E 
12.27 S 23.51 E 
12.55 S 23.65 E 
12.73 S 23.81 E 
12.83 S 23.97 E 
12.90 S ,24.16 E 
12.95 S 24.35 E 
13.02 S 24.55 E 
13 .10 S 24.74 E 
13.17 S 24.95 E 
13.23 S 25.14 E 
13.27 S 25.39 E 
13 .30 S 25.67 E 
13.32 S 25.87 E 
13.35 S 26.09 E 
13.40 S 26.74 E 
13.53 S 27.40 E 
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RANGER FORT LIARD P66A 

1 LAT 60 40' I LONG 123 30' 

1 

DEVIATION SURVEY RECORD 

De2th (m) Inc! Azimuth TVD Vert Sect Recta~ular Offsets 
1291.00 1.10 112.40 1289.86 -10.08 13.74 S 28.00 E 
1310.00 0.40 110.50 1308.86 -10.18 13.84 S 28.23 E 
1320.00 1.20 117.10 1318.85 -10.23 13.90 S 28.36 E 
1327.00 1.66 125.42 1325.85 -10.26 13.99 S 28.50 E 
1329.00 1.80 127.00 1327.85 -10.27 14.02 S 28.55 E 
1339.00 2.50 120.40 1337.84 -10.35 14.23 S 28.87 E 
1349.00 2.90 115.50 1347.83 -10.49 14.45 S 29.28 E 
1358.00 3.10 114.40 1356.82 -10.65 14.65 S 29.71 E 
1368.00 3.20 118.40 1366.81 -10 .83 14.89 S 30.20 E 
1378.00 3.00 123.50 1376.79 -10.96 15.17 S 30.67 E 
1388.00 3.20 136.50 1386.78 -11.00 15.51 S 31.08 E 
1398.00 3.60 151.50 1396.76 -10.91 15.99 S 31.42 E 
1408.00 4.40 169.70 1406.73 -10.60 16.65 S 31.64 E 
1417.00 5.20 182.00 1415.70 -10.10 17.39 S 31.68 E 
1427.00 6.20 190.40 1425.65 -9.33 18.38 S 31.57 E 
1436.00 6.90 197.40 1434.60 -8.45 19.37 S 31.32 E 
1446.00 8.00 205.30 1444.51 -7.26 20.57 S 30.84 E 
1456.00 9.30 211.40 1454.40 -5.82 21.89 S 30.13 E 
1465.00 10.70 214.80 1463.26 -4.29 23.20 S 29.27 E 
1474.00 11.60 217.20 1472.09 -2.57 24.61 S 28.25 E 
1484.00 12.40 218.80 1481.87 -0.51 26.24 S 26.96 E 
1494.00 12.60 219.30 1491.63 1.64 27.93 S 25.60 E 
1503.00 12.80 220.00 1500.41 3.61 29.45 S 24.34 E 
1513.00 12.90 220.20 1510.16 5.83 31.15 S 22.91 E 
1523.00 13.30 219.40 1519.90 8.09 32.89 S 21.46 E 
1533.00 13.70 219.60 1529.63 10.41 34.69 S 19.97 E 
1543.00 14.50 220.60 1539.33 12.84 36.56 S 18.40 E 
1553.00 15.10 221.00 1548.99 15.38 38.49 S 16.73 E 
1562.00 15.80 223.20 1557.67 17.78 40.27 S 15.12 E 
1572.00 16.70 222.30 1567.27 20.57 42.32 S 13.22 E 
1582.00 17 .50 222.80 1576.83 23.51 44.49 S 11. 24 E 
1592.00 17.90 224.70 1586.35 26.55 46.68 S 9.13 E 
1602.00 18.10 225.30 1595.86 29.64 48.87 S 6.95 E 
1612.00 18.10 225.60 1605.37 32.75 51.05 S 4.73 E 
1621.00 18.60 225.00 1613.91 35.58 53.04 S 2.72 E 
1631.00 19.70 225.60 1623.36 38.86 55.35 S 0.39 E 
1640.00 20.60 226.80 1631.81 41.96 57.49 S 1.85 W 
1650.00 21.40 226.00 1641.14 45.54 59.96 S 4.44 W 
1659.00 22.70 226.00 1649.49 48.92 62.31 S 6.87 W 
1668.00 24.10 225.80 1657.74 52.50 64.80 S 9.44 W 
1677 .00 25.90 226.70 1665.90 56.30 67.43 S 12.19 W 
1687.00 27.60 226.80 1674.83 60.80 70.51 S 15.47 W 
1697.00 28.80 226.80 1683.64 65.52 73.75 S 18.91 W 
1707.00 29.60 227.20 1692.37 70.40 77 .07 S 22.48 W 
1717 .00 30.50 226.90 1701.03 75.40 80.49 S 26.15 W 
1727.00 31.20 226.50 1709.61 80.53 84.00 S 29.88 W 

I C L Consultants 
Limited ------------------------------------------------------~ 
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DEVIATION SURVEY RECORD 

De~th (m) Incl Azimuth TVD Vert Sect 
1736.00 32.50 226.60 1717.26 85.27 
1746.00 33.80 226.70 1725.63 90.74 
1755.00 35.10 226.20 1733.05 95.83 
1764.00 36.10 225.50 1740.37 101.07 
1774.00 37.20 224.00 1748.39 107.04 
1784.00 38.40 223.50 1756.29 113.16 
1793.00 39.60 223.80 1763.29 118.83 
1803.00 40.80 225.00 1770.93 125.28 
1813.00 41.60 223.90 1778.45 131.87 
1826.00 43.10 224.50 1788.06 140.62 
1836.00 43.40 224.20 1795.34 147.47 
1847.00 43.40 225.40 1803.33 155.03 
1857.00 43.70 224.70 1810.58 161. 92 
1866.00 44.60 225.90 1817 .04 168.19 
1876.00 44.90 225.60 1824.14 175.23 
1885.00 45.70 226.40 1830.47 181.62 
1895.00 46.20 228.20 1837.42 188.81 
1904.00 46.50 228.80 1843.64 195.31 
1914.00 46.80 228.50 1850.50 202.56 
1923.00 47.10 229.40 1856.65 209.12 
1933.00 47.50 231. 30 1863.43 216.44 
1942.00 48.40 231.40 1869.46 223.08 
1952.00 48.50 231. 20 1876.09 230.52 
1962.00 48.60 231.20 1882.71 237.97 
1971.00 49.00 231. 60 1888.64 244.70 
1981.00 48.50 231. 70 1895.23 252.17 
1990.00 47.90 231.70 1901. 23 258.83 
2000.00 48.00 232.60 1907.93 266.20 
2010.00 48.30 232.40 1914.60 273.59 
2019.00 47.80 232.30 1920.61 280.22 
2028.00 47.40 231.30 1926.68 286.82 
2038.00 47.70 231. 30 1933.43 294.16 
2048.00 47.90 230.50 1940.15, 301.53 
2065'.00 47.40 229.60 1951.60 314.04 
2075.00 46.50 229.30 1958.43 321.33 
2084.00 45.90 228.50 1964.66 327.81 
2094.00 46.70 229.80 1971.57 335.02 
2104.00 47.50 230.20 1978.37 342.31 
2113.00 47.40 231. 40 1984.46 348.91 
2123.00 47.20 230.50 1991.24 356.22 
2133.00 47.20 230.80 1998.04 363.52 
2142.00 47.60 231.50 2004.13 370.11 
2152.00 47.80 232.60 2010.86 377 .45 
2162.00 46.90 232.70 2017 .63 384.74 
2171.00 45.90 232.90 2023.84 391.19 
2181.00 46.00 233.00 2030.79 398.31 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Recta~ular Offsets 
87.27 S 33.32 W 
91.02 S 37.30 W 
94.53 S 40.99 W 
98.18 S 44.75 W 

102.42 S 48.95 W 
106.85 S 53.19 W 
110.95 S 57.10 W 
115.56 S 61.61 W 
120.26 S 66.23 W 
126.54 S 72.33 W 
131.44 S 77.12 W 
136.80 S 82.45 W 
141.67 S 87.32 W 
146.08 S 91. 78 W 
150.99 S 96.82 W 
155.43 S 101.42 W 
160.30 S 106.71 W 
164.62 S 111.58 W 
169.42 S 117.04 W 
173.74 S 122.00 W 
178.43 S 127.66 W 
182.61 S 132.88 W 
187.28 S 138.72 W 
191.98 S 144.56 W 
196.21 S 149.85 W 
200.87 S 155.75 W 
205.03 S 161.02 W 
209.58 S 166.88 W 
214.12 S 172.79 W 
218.21 S 178.09 W 
222.32 S 183.31 W 
226.93 S 189.07 W 
231.60 S 194.82 W 
239.67 S 204.45 W 
244.42 S 210.00W 
248.69 S 214.90 W 
253.42 S 220.37 W 
258.13 S 225.98 W 
262.32 S 231.12 W 
266.95 S 236.82 W 
271.60 S 242.50 W 
275.76 S 247.66 W 
280.30 S 253.49 W 
284.77 S 259.34 W 
288.71 S 264.53 W 
293.04 S 270.26 W 
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DEVIATION SURVEY RECORD 

DeEth (m) Incl Azimuth TVD Vert Sect 
2191.00 46.40 233.90 2037.71 405.45 
2201.00 46.60 232.90 2044.60 412.63 
2211.00 46.20 233.00 2051.49 419.80 
2221.00 45.60 232.10 2058.45 426.92 
2231.00 45.00 231.60 2065.49 433.98 
2240.00 44.40 231.80 2071.88 440.26 
2249.00 43.90 230.20 2078.34 446.50 
2259.00 43.60 228.70 2085.57 453.39 
2269.00 43.90 227.90 2092.79 460.29 
2278.00 44.90 226.60 2099.22 466.59 
2288.00 46.10 226.00 2106.23 473.72 
2298.00 47.40 225.40 2113.08 481.00 
2307.00 48.00 225.70 2119.14 487.66 
2317.00 48.00 225.50 2125.83 495.09 
2327.00 47.70 226.00 2132.54 502.50 
2336.00 47.60 226.70 2138.60 509.15 
2346.00 47.10 227.50 2145.38 516.50 
2356.00 46.60 227.80 2152.22 523.79 
2365.00 46.10 228.60 2158.43 530.29 
2375.00 45.70 227.40 2165.39 537.46 
2384.00 45.20 226.70 2171. 70 543.87 
2393.00 45.30 226.30 2178.04 550.26 
2403.00 45.70 224.50 2185.05 557.39 
2403.00 45.70 224.50 2185.05 
2419.00 46.30 224.10 2196.16 
2429.00 46.80 223.50 2203.04 
2439.00 46.80 224.10 2209.89 
2448.00 46.30 224.10 2216.07 
2457.00 46.00 225.50 2222.31 
2467.00 45.70 225.90 2229.28 
2477.00 45.40 226.80 2236.28 
2487.00 45.50 228.20 2243.29 
2496.00 45.50 228.20 2249.60 
2506.00 45.40 228.10 2256.62 
2516.00 45.60 229.70 2263.63 
2525.00 45.60 229.40 2269.92 
2535.00 45.50 229.00 2276.93 
2544.00 45.30 230.30 2283.25 
2555.00 45.20 230.30 2290.99 
2564.00 44.80 230.20 2297.35 
2574.00 44.80 229.00 2304.45 
2583.00 45.30 228.10 2310.81 
2593.00 45.90 227.10 2317 .80 
2603.00 46.70 225.50 2324.71 700.32 
2612.00 46.70 224.10 2330.89 706.87 
2622.00 46.50 223.50 2337.76 714.13 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Rectangular Offsets 
297.34 S 276.06 W 
301.66 S 281.88 W 
306.02 S 287.66 W 
310.39 S 293.37 W 
314.78 S 298.95 W 
318.70 S 303.92 W 
322.65 S 308.79 W 
327.14 S 314.05 W 
331.74 S 319.21 W 
336.02 S 323.83 W 
340.95 S 328.99 W 
346.03 S 334.20 W 
350.69 S 338.96 W 
355.89 S 344.27 W 
361.07 S 349.58 W 
365.66 S 354.39 W 
370.67 S 359.78 W 
375.58 S 365.17 W 
379.92 S 370.02 W 
384.73 S 375.36 W 
389.10 S 380.05 W 
393.50 S 384.69 W 
398.50 S 389.77 W 
398.50 S 389.77 W 
406.74 S 397.81 W 
411.98 S 402.83 W 
417.24 S 407.88 W 
421.93 S 412.42 W 
426.54 S 417.00 W 
431.55 S 422.13 W 
436.48 S 427.30 W 
441.29 S 432.55 W 
445.57 S 437.34 W 
450.33 S 442.64 W 
455.01 S 448.02 W 
459.19 S 452.91 W 
463.85 S 458.32 W 
468.00 S 463.20 W 
472.99 S 469.21 W 
477 .06 S 474.10 W 
481.62 S 479.47 W 
485.84 S 484.24 W 
490.66 S 489.52 W 
495.74 S 494.74 W 
500.30 S 499.36 W 
505.55 S 504.39 W 
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RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DEVIATION SURVEY RECORD 

De2th (m) Inc1 Azimuth TVD Vert Sect Rectan~u1ar Offsets 

2632.00 46.60 224.10 2344.63 721.39 510.79 S 509.41 W 
2641.00 46.30 224.50 2350.84 727.91 515.45 S 513.97 W 
2651.00 45.70 223.80 2357.78 735.10 520.61 S 518.98 W 
2660.00 44.90 223.40 2364.11 741.50 525.25 S 523.39 W 
2670.00 44.30 223.30 2371.23 748.52 530.35 S 528.21 W 
2680.00 44.30 224.70 2378.39 755.50 535.38 S 533.06 W 
2689.00 44.30 224.70 2384.83 761. 79 539.84 S 537.48 W 
2699.00 44.50 225.30 2391.98 768.78 544.79 S 542.43 W 
2709.00 44.60 225.80 2399.10 775.80 549.70 S 547.44 W 
2718.00 44.70 225.40 2405.50 782.12 554.13 S 551.96 W 
2728.00 44.80 226.60 2412.61 789.16 559.02 S 557.02 W 
2738.00 45.10 227.60 2419.68 796.22 563.83 S 562.20 W 
2747.00 45.40 228.00 2426.02 802.60 568.12 S 566.93 W 
2756.00 45.40 229.30 2432.34 809.00 572.36 S 571.74 W 
2766.00 44.80 230.00 2439.40 816.06 576.94 S 577.14 W 
2776.00 43.80 229.30 2446.56 823.02 581.46 S 582.46 W 
2785.00 43.00 229.80 2453.09 829.18 585.48 S 587.17 W 
2795.00 42.50 227.90 2460.44 835.96 589.94 S 592.28 W 
2804.00 42.20 228.20 2467.09 593.99 S 596.79 W 
2814.00 42.20 227.00 2474.50 598.52 S 601. 75 W 
2827.00 42.40 226.80 2484.11 604.50 S 608.14 W 
2836.00 43.20 227.60 2490.72 608.66 S 612.62 W 
2845.00 43.40 226.90 2497.27 612.85 S 617.16 W 
2855.00 43.30 226.50 2504.54 617.55 S 622.15 W 
2864.00 43.10 226.10 2511.10 621.81 S 626.61 W 
2874.00 43.30 226.50 2518.39 626.54 S 631.56 W 
2883.00 43.40 226.40 2524.93 630.80 S 636.03 W 
2893.00 43.30 225.80 2532.20 635.56 S 640.98 W 
2903.00 43.70 224.80 2539.46 640.40 S 645.87 W 
2913.00 44.00 224.10 2546.67 645.34 S 650.72 W 
2921.00 44.80 222.40 2552.39 649.42 S 654.56 W 
2931.00 45.30 222.20 2559.45 654.66 S 659.32 W 
2940.00 45.80 223.80 2565.75 659.35 S 663.70 W 
2950.00 46.10 222.50 . 2572.71 664.60 S 668.62 W 
2959.00 46.40 222.10 2578.93 669.41 S 672.99 W 
2969.00 46.30 220.90 2585.83 674.82 S 677.79 W 
2978.00 45.40 220.60 2592.10 679.72 S 682.00 W 
2988.00 44.80 220.00 2599.16 685.12 S 686.58 W 
2998.00 44.80 220.10 2606.26 690.51 S 691.12 W 
3013.00 45.20 220.40 2616.86 698.61 S 697.97 W 
3023.00 45.20 220.60 2623.91 704.00 S 702.58 W 
3032.00 44.90 219.70 2630.27 708.87 S 706.69 W 
3036.00 44.80 219.70 2633.10 711.04 S 708.49 W 
3045.00 44.90 219.60 2639.48 715.93 S 712.54 W 
3054.00 44.60 219.50 2645.88 720.81 S 716.57 W 
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DEVIATION SURVEY RECORD 

Depth (m) Incl Azimuth TVD Vert Sect 

3064.00 44.50 219.20 2653.00 
3073.00 44.30 219.40 2659.43 
3085.00 44.30 219.60 2668.02 
3095.00 43.90 219.80 2675.20 
3122.00 40.40 214.70 2695.22 
3138.00 36.90 208.80 2707.72 
3157.00 37.00 208.70 2722.90 
3185.00 37.80 209.50 2745.15 
3195.00 38.10 209.90 2753.03 
3204.00 38.10 207.60 2760.12 
3214.00 38.40 207.70 2767.97 
3224.00 38.50 208.10 2775.80 
3253.00 34.70 206.30 2799.08 
3282.00 33.40 202.80 2823.11 
3311.00 34.60 204.90 2847.15 
3340.00 35.30 204.80 2870.92 
3369.00 35.40 205.00 2894.57 
3397.00 35.60 205.30 2917 .37 
3416.00 35.60 204.80 2932.82 
3426.00 35.50 203.90 2940.95 
3436.00 35.50 204.50 2949.09 
3445.00 35.70 205.70 2956.41 
3455.00 36.00 204.50 2964.52 
3465.00 36.30 204.30 2972.59 
3474.00 36.60 205.20 2979.83 
3482.00 36.80 204.70 2986.25 
3500.00 37.26 203.59 3000.62 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Rectangular Offsets 

726.24 S 721.02 W 
731.11 S 725.01 W 
737.58 S 730.34 W 
742.93 S 734.79 W 
757.33 S 745.77 W 
765.81 S 751.03 W 
775.82 S 756.53 W 
790.68 S 764.80 W 
796.02 S 767.85 W 
800.89 S 770.52 W 
806.37 S 773.39 W 
811.87 S 776.30 W 
827.24 S 784.21 W 
842.00 S 790.96 W 
856.82 S 797.52 W 
871.90 S 804.51 W 
887.12 S 811.57 W 
901.84 S 818.48 W 
911.86 S 823.16 W 
917.15 S 825.56 W 
922.45 S 827.94 W 
927.19 S 830.16 W 
932.50 S 832.65 W 
937.87 S 835.08 W 
942.72 S 837.32 W 
947.06 S 839.34 W 
956.95 S 843.77 W 
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1/ Type Size In Out 
(mm) 

RR28C EHPS1H 311 1243 1327 
29C EPH43H 311 1327 1475 

30C FIPC 311 1375 1541 
31C ERA13 311 1541 1613 
32C FDGH 311 1613 1668 
33C HP13G 311 1668 1801 
34C FDGH 311 1801 
35C GT-l 311 1801 1837 
36C HP43H 311 1837 1863 
37C FM2844 311 1863 2070 

RR37C FM2844 311 2070 2086 
38C GT18 311 2086 2156 
39C GS83F 311 2156 2203 
40C F2 311 2203 2269 
41C HPUG 311 2269 2357 
42C HP13G 311 2357 2434 
43C FM2943 311 2434 2567 
44C EHP41H 311 2567 2597 
45C JG4 311 2597 2646 
46C MSDGH 311 2646 2697 
47C FM2944 311 2697 2827 
48C HP13G 311 2827 2833 
49C S83F 311 2833 2851 
SOC GT18 311 2851 2902 
SIC GT20 311 2902 2936 
52C F3P 311 2936 2977 
53C GT18 311 2977 3017 
54C F2 311 3017 3053 
55C F27 311 3053 3072 
56C HP61A 311 3072 3084 
57C 311 3084 3098 
58C 311 3098 3115 

RR59 311 3115 3115 
60C 311 3115 3115 
CASING 

C L Consultants 

BIT RECORD 

Total Hrs 
(m) drilled 

84 16.00 
148 71.25 

66 49.25 
72 56.75 
55 33.00 

133 68.50 
0 

36 23.00 
11 10.50 

207 70.25 
16 14.75 
70 61.00 
47 41.00 
66 71.75 
88 56.00 
77 48.00 

133 95.75 
30 43.50 
49 58.50 
51 52.00 

130 84.50 
6 6.00 

18 22.25 
51 40.25 
34 26.75 
41 55.00 
40 30.25 
36 42.25 
19 30.00 
10 
14 
17 
0 
0 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

FOB RPM Condo 
(daN) T B G 

10/16 60/70 
09/16 18/160 2-7-IN 

KICK OFF 
15/25 20/100 4-2-IN 
15/21 20/130 4-7-IN 
15/21 20/130 3-4-IN 
15/25 20/100 4-2-IN 

16/25 20/90 3-2-IN 
19/27 20/90 2-2-IN 
12/17 20/90 I-IN 
12/15 20/90 3-IN 
23/35 20/90 8-7-5mm 
22/34 20/90 6-6-3mm 
20/30 25/90 7-4-lmm 
15/30 25/90 5-7-lmm 
15/30 150 6-S-lmm 
08/22 20/90 2-1/16mm 
20/30 20/32 6-4-1/16 
20/32 30/90 5-8-IN 
20/33 35/90 3-8-IN 
06/19 31/150 8-4-1/16 
20 31/150 7-2-4 
20/32 31/150 6-2-1/16 
32/90 20/90 8-8-IN 
32/90 20/90 6-3-IN 
28/38 20/90 3-4-1/16 
20/18 30/90 7-4-1/4 
20/24 30/90 6-7-1/4 
24 30/90 2-4-1/8 
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/I Type Size In 
(mm) 

61 S44G 216 3115 
62 F2 216 3128 

RR61 S44G 216 3071 
63 n12ST 216 3116 
64 EPH51a 216 3140 
65 SS86F 216 3246 

RR61 S44G 216 

BIT CONDITION 

Tooth Wear 
Bearing Wear 
Gauge 

New Bit 

C L Consultants 

BIT RECORD 

Out Total Hrs 
(m) drilled 

3128 13 5.25 
3177 49 10.25 
3116 45 2.5 
3140 26 29.25 
3246 106 28.50 
3500 254 67.25 
3500 

SCALE 

(T) o - 8 
(B) o - 8 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

FOB RPM Condo 
(daN) T B G 

13/15 80 3-2-IN 
14/15 85 
13/15 65 4-4-IN 
13/14 350 
13/14 120 4-4-IN 
13/15 125 

(G) in or (mm) under 

T=O B=O G=in 
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Date 

97-07-09 

97-07-10 

97-07-11 

97-07-12 

Depth 
24:00 

3121 

3121 

3121 

Progress 
(24 hrs) 

o 

o 

o 

Plug back depth 
1765m 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

Inspect BHA; Layout and replace 3 
cracked drill collars; Pick up pipe and 
run in hole open ended to 1700m; Slip and 
cut line, run in with rig service and BIOP 
drills; Finish in to bottom; No fill; 
Circulate with one pump at 98 strokes; 
Back ground gas -7S units; Trip gas 119 
units; No mud lost. 

Circulate and wait on orders; Hoist into 
casing; Repair oil leak on the top drive; 
Wait on orders; Run in hole; Moved 2 400 
bb1 storage tanks from river to the 
airstrip and stored 60000 liters of diesel 
in them; Hole drag down 10/lS000 dan; Hole 
drag up lS/2S000 dan; Torque on bottom -
10S0/1130 p.s.i.; Back ground gas -102 
units; Mud lost last 24 HrSs -Om3. 

Run in hole and wash 3m to bottom; 
Circulate and work pipe, rig service and 
function BOP; Hole drag down 10/lS dan; 
Hole drag up -lS/2S dan; Torque on bottom 
-9S0/10S0 p.s.i.; Background gas -S7 
units; Trip gas -468 units; Mud lost last 
24 Hrs -1.0m3; Total water hauled to end 
of June -712Sm3 or 498 loads; Total mud 
cost to condition present mud system and 
drill from 1400m to 2800m, no allowance 
for a mud cleaner or diesel, to build 
volume -$280,360.00. 

Wait on orders; Hoist to 2825m, circulate, 
and rig to run abandonment plugs; Plug #1 
282Sm -2750m ran with 30% excess; Plug 
down at 15:15 Hrs; Hoist and circulate; 
W.O.C.; Run in and felt plug at 2734m; 
Hoist to 1840m and run plug #2 1840m -
1765m ran with 30% excess; Plug down at 
OO:lS Hrts 07/12/97; Hoist and circulate; 
W.O.C. 
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Date Depth 
24:00 

Progress 
(24 hrs) 

97-07-13 Plug back depth 

97-07-14 1325 o 

97-07-15 1339 12 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

14.5 

8 

Run in to 1787m; Did not feel any cement; 
Hoist to 1757m and circulate; W.O.C.; 
Circulate and W.O.C.; Felt plug at 1784m; 
Circulate; Rig to and top up plug 1784m -
1765m; Hoist 10 stands to 1497m; Circulate 
and rig to run plug #3 1500m -1375m; Ran 
with 26.9m3 G with 1%d65 + 0.6%D800; 
Slurry weight 2100kg/m3; Plug down at 
13j30Hrs; Hoist 6 stands and circulate; 
W.O.C.; Run in and felt plug at 1410m; 
Circulate and rig to top up plug; Top up 
with 18m3 "G" + 0.5%D800; Slurry weight 
2100kg/m3; Plug down at 02:30Hrs July 13; 
Hoist 5 stands and circulate pipe and hole 
clean; Back ground gas -56 units; Trip gas 
-56 units. 

Hoist openended pipe; Layout 25 joints of 
E pipe; Work on pipe stripper; Make up and 
run BHA; check caliper and strap in to 
1243.5m; Tagged good cement and drill out 
cement; Strap tally 0.26m difference; 
Condition mud while running plugs and 
drilling cement ; Reduce mud weight to 
1280 kg/m3 with centrifuge and increase 
weight back to 1360kg/m3. Hole drg 5 dan; 
Hole drag up - 10 dan; Torque on bottom -
1040 psi.; Background gas -20 units; Trip 
gas - 20 units. 

Drill cement to 1327m; Circulate and hoist 
directional tools; Work tight hole at 
1300m; Circulate and clean shale; Hoist to 
casing shoe, pump trip pill and hoist; 
Change out hydraulic mud valve on top 
drive; Pick up and make up Halliburton 
directional tools; Low speed motor set at 
1.5 degrees; Repair hydraulic hose for 
torque ram; Run in hole to 1075m, test 
MWO; Finish in and wash to bottom; Survey 
and orient motor; Drill ahead with survey; 
Slide 1327m-1334m, 1337m-1339m; Rotate 
1334m-1337m; Hole drag down 5 dan; Hole 
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Date Depth 
24:00 

97-07-20 1511 

97-07-21 1541 

97-07-22 1552 

97-07-23 1582 

Progress 
(24 hrs) 

28 

30 

11 

30 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

22.50 

22.25 

10.00 

Drill 311mm hole with rig service and 
surveys; Slide 1480-1488, 1492-1497, 1503-
1508m; Rotate 1488-1492, 1497-1503, 1508-
1511m; Hole drag down 5/10dan; Hole drag 
up 5/10 dan; Torque on bottom 900/950 
psi.; Background gas 15 units; Mud lost 
last 24 Hrs 4m3. 

Drill directional 311mm hole with Trudrill 
slow speed 1.5 degrees motor with rig 
service and MWD surveys from 1511m -1541m; 
Slide 12m; Rotate 18m; etc. etc 

Trip for bit and mud motor; Pump out 6 
stands; Pump pill; Trip out; Change mud 
motor and bit, service MWD;Trip in BHA; 
Slip and cut drilling line; Trip in test 
MWD at 1100m and 1495m; Wash and ream to 
bottom 1495m-1541m; 10m fill; Work pipe, 
survey, and orient tool; Directional drill 
311mm hole with 197mm 1.83 degrees 
Halliburton mud motor and survey with MWD 
1541m-1552m; Slide 7.0m; Rotate 4.0m; Hole 
drag down 8/10; Hole drag up 7/10 dan; 
Torque on bottom 930/1050 psi.; Background 
gas 14 units; Trip gas 104 units; Mud lost 
last 24 Hrs 2.0m3. 

21.50 Directional drill 311mm hole with 197mm 
1.83 degrees Halliburton mud motor and 
survey with MWD 1552m-1582m; Repair 
air union rubber on #1 pump suction; Sipped 
out 171mm Halliburton directional tools; 2 
197mm mud motors for repair; DBS core 
barrels and accessories; 171mm Faster jars 
and shock tool; 2 228mm jars for repair; 
Dowell division 200 mud pallets; Slide 25m; 
Rotate Sm; Hole drag down 517dan; Hole drag 
up 5/8dan;Torque on bottom 930/970 p.s.i.; 
Background gas 18 units; Mud lost last 24 
Hrs S.Om3. 
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Date Depth Progress 
24:00 (24 hrs) 

97-07-24 1611 29 

97-07-25 1627 16 

97-07-26 1667 40 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' 1 LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

22.00 Directional drill 311mm hole with 197mm 
1.83 degrees Halliburton mud motor and 
survey with MWD 1582m-1611m; Change suction 
valve on #2 pump; Slide 26m; Rotate 3.Om; 
Hole drag down 517dan; Hole drag up 
5/10dan; Torque on bottom 930/970psi.; Back 
ground gas 25 units; Mud lost last 24 Hrs 
2.4m3. 

10.50 Directional drill 311mm hole with 197mm 
1.83 degrees Halliburton mud motor and 
survey with MWD 1611m-1613m; Trip for bit, 
pump out 2 stands; Pump pill trip out; 
Change bit and service MWD; Trip in to 
987m; Change seals and saver sub on Tesco 
top drive; Trip in test MWD at 1125m; Wash 
and ream to bottom 1554m-1613m 4.0m fill; 
Orient tool; Directional drill 311mm hole 
with 197mm 1.83 degrees Halliburton mud 
motor and survey with MWD 1613m-1627m; 
Slide 15.0m; Rotate 1.0m; Hole drag down 
5/7danj Hole drag up 5/10dan; Torque on 
bottom 930/970 psi.; Background gas 18 
units; Trip gas 259 units; Mud lost last 24 
Hrs 3.5m3. 

22.25 Drill directional 311mm hole with 197mm 
1.83 degrees Halliburton mud motor and 
survey with MWD 1627m-1667m; Slide 39.0m; 
Rotate 1.0m; Hole drag down 3/6dan; Hole 
drag up 5/10dan; Torque on bottom 975/1000 
psi.; Background gas 20 units; Mud lost in 
last 24 Hrs 1.0m3. 

" 
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Date Depth Progress 
24:00 (24 hrs) 

97-07-27 1681 14 

97-07-28 1723 42 

97-07-29 1746 23 

RANGER FORT LIARD p66A 
LAT 60 40' / LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

10.50 

21.25 

11.00 

Directional drill 3llmm hole with 197mm 1.83 
degrees Halliburton mud motor and survey 
with MWD l167m-1668m; Mud motor stalling 
stator rubber failed; Circulate out 2 
stands; Pump pill; Trip out to change mud 
motor and bit, service MWD; Trip in to 
1003m; Repair #2 pump and service Tesco top 
drive; Trip in and test MWD at 1125m; Wash 
and ream 1648m-1668m; 3m fill; Directional 
drill 311mm hole with 197mm 2.12 degrees 
Vector mud motor and survey with MWD 1668m-
1681m; Slide 11.0m; Rotate 2.0m; Hole drag 
down 5/7dan; Hole drag up 8/15dan; Torque on 
bottom 980/1050 psi.; Background gas 15 
units; Trip gas 111 units; Mud lost last 24 
Hrs 1.0m3. 

Directional drill 311mm hole with 197mm 
2.12 degrees Vector mud motor and survey 
with MWD 1681m-1723m; Pulsar failed on MWD; 
Prepare to trip out; Slide 16.0m; Rotate 
26.0m; Hole drag down 5/l0dan; Hole drag up 
10/15dan; Torque on bottom 1100/1125 p.s.i.; 
Background gas 11 units; Mud lost last 24 
Hrs 1. 5m3 • 

Directional drill 3l1mm hole with 197mm 2.12 
degree Vector mud motor and survey with MWD 
1723m-1724m; Circulate out 2 stands; Pump 
pill; Trip out; Tight hole 1665m; Set mud 
motor to 1.83 degrees, change out MWD and 
jars; Trip in BHA; Repair Tesco top drive; 
Trip in test MWD at l126m; Trip to 1640m;; 
Wash and ream 1640m-1724m; Survey at l697m 
and 1706m; Orient tool; Directional drill 
311mm hole with 197mm 1.83 degrees Vector 
mud motor and survey MWD 1724m-1746m; Change 
valve and seat on #2 pump; Slide 16.0m; 
Rotate 7.0m; Hole drag down 5/10 dan; Hole 
drag up 10/18dan; Torque om bottom 1080/1110 
psi.; Background gas 10; Trip gas 41; Mud 
lost last 24 Hrs 3.5m3 • 
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Date Depth 
24:00 

97-07-30 1790 44 

97-07-31 1801 16 

97-08-01 1801 Om 

97-08-02 1801 Om 

97-08-03 1833 32 

97-08-04 1837 04 

Progress 
(24 hrs) 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

22.0 Directional drill 311mm hole wI 197mm 1.83 
Vector mud motor and survey wI MWD 1746m-
1790m; change suction on #1 pump; sample 
quality poor to fair; 

5.75 Directional drill 311mm hole with 197mm 
Vector mud motor and survey with MWD 1790-
1801m; pump out 13 stds -pump pill - trip 
out -change out mud motor and bit, service 
MWD -trip in BHA slip and cut line -trip in 
to 1126m - test MWD -trip in to 1449m -work 
tight hole 1445-1432m - wash and ream 1432m-
1520m - hole sloughing. 

o Wash and ream 1510-1512m - pump out to 1404m 
- pump pill trip out - lay down directional 
tools -trip in with bit -wash and ream 1426-
1801m -hole sloughing 1510-1523m - circ and 
condition hole and mud -eire out 13 stds -
pump pill -trip out to csg shoe -repair 
Tesco top drive and #2 pump. 

o Repair Tesco top drive - trip in to 1393m 
wash 1393m-1605m - wash and ream 1605m -
1801m -hard reaming 1770 -1801m -eire and 
work pipe -pump out 1801m-1604m -pump pill -
trip ot and make up directional tools -trip 
in - shallow test MWD at 1086m -trip in to 
1485m -wash 1485m-1634m 

20.25· Wash and ream 1634-1801m - 8m fi11 -
directional drill wI 196mm low speed 1.83 
deg Trudrill mud motor and survey with MWD 
1801m-1833m - repair pop valve and #2 pump 
suction 

2.75 Repair pump #2 - directional drill 311mm 
hole with 196mm 1.83 deg Trudrill mud motor 
and survey with MWD 1833m-1837m -pump pill -
pump out 6 stds -trip out lay down 3 dc's 
and mud motor -pull wear bushings -pressure 
test BOP's -pick up directional tools and 
Bat .. -Trip in to 111!4l;; and shallm,' test rf~r 
-trip in hole 
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Date Depth 
24:00 

97-08-05 1848 

97-08-06 1863 

97-08-07 1884 

97-08-08 1970 

97-08-09 2019 

97-08-10 2068 

DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Progress 
(24 hrs) 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

11 10.5 

15 20.25 

21 7 

86 21. 75 

86m 18.25 

49m 21. 75 

Wash and ream 1147-1611m- eire hole clean -
hole unloading - wash 1611 - 1731m - ream 
1731-1738m, 1796m-1837m; directional drill 
311mm hole and survey with MWD 1837m-1848m -
repair #2 pump suction 

Drill ahead 311mm hole with directional 
tools - work on pumps and check screens for 
pump pressure increase. Hoist 5 stds with 
pump on, flow check and pump trip pill - POH 

Hoist with bit - service tools and change 
out motor -RIH with new PDC bit to casing 
shoe, slip and cut line -Service tesco top 
drive -RIH to 1048m -break circulation and 
clean bridge -Check MWD. Clean bridge at 
1420m -RIH to 1670m -Wash to bottom -ream 
1796-1831m and 1856 -1863m -drill ahead 
311mm hole with directional tools 1863m-
1884m 

Work on #1 Pump - Directional drill 311mm 
hole 1884-1970m and survey with MWD. 

Drill with directional tools 1970-1998m -
Work on pumps - Wiper trip to 1690m -repair 
top drive - Hole pulled tight at 1864m -
Directional drill ahead 311mm hole 1998m-
2109m 

Directional drill 311mm hole 2019m-2068m 
with vector low speed mud motor and survey 
wI MWD. Hole condition good and" sample 
quality is fair. 
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DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

Date Depth 
24:00 

Progress 
(24 hrs) 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

97-08-11 2070 2m 

97-08-12 2086 16 

97-08-13 2100 14 

97-08-14 2126 26 

97-08-15 2147 21 

C L Consultants 

1.75 Drill 3llmm hole with directional tools and 
survey w/ MWD 2068-2070m; pump pressure 
increased. Circ, mix trip pill and hoist 5 
stds w/ one pump on the well. Pump trip 
pill and hoist into casing. BOP drill. 
Finish out. Change out jars and motor. 
Pick up new jars, motor and gamma tools. 
Rerun PDC. Strap in BHA, replace seals on 
top drive actuator valve. Finish in to 
1850m Break circ and check MWD and GR tool. 
Log in to 1968m. 

7.75 Circulate sample and mix trip pill; Layout 
one single and circulate out 5 stands; Pump 
trip pill and hoist with required flow 
checks; Change out motors and bit; Service 
MWD tools and run in to 1311m, break 
circulation and test MWD; Change out suction 
valve on #1 pump; Run in (stage motor every 
10 stands); Wash to bottom from 1925m; Check 
survey and drill ahead; Slide 2086m-2100m; 
Rotate 2090m-2100m; Hole drag down 10/l2dan; 
Hole drag up 7-100 dan; Torque on bottom 
1050-1200 psi.; Background gas 125 units; 
Mud lost last 24 Hrs 4m3. 

22.75 Drill 311mm hole with rig service and 
surveys; Slide 2l13m-2118m and 2122m-2126m; 
Rotate 2l00m-2118m and 2118m-2122m; Hole 
drag down 7/10 dan; Hole drag up 10/13 dan; 
Torque on bottom 100/1300 p.s.i.; Background 
gas 140 units; Mud lost last 24 Hrs 5.2m3. 

20.75 Drill 311mm hole with rig service and 
surveys; Slide 13m; Rotate 8m; Background 
gas 100, and 45 over last four meters. 
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Date Depth 
24:00 

97-08-16 2156 

97-08-17 2160 

97-08-18 2183 

97-08-19 2203 

DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD p66A 
LAT 60 40' / LONG 123 30' 

Progress 
(24 hrs) 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

9 

4 

23 

20 

9.25 Drill 31lmm hole with rig service and 
surveys from 2147m - 2156m; Change graber 
dies on top drive; Circulate out 5 stands; 
Mix and pump trip pill; Hoist with required 
flow checks; Change out motor, MWD, and bit; 
Run in, check MWD at 1150m; Stage motor in 
hole; Slide 2l52m-2156m; Rotate 2l47m-2l52m; 
Hole drag up 10/15000 dan; Hole drag down 
10/15000 dan; Torque on bottom 
Background gas 100 units; Mud lost last 24 
Hrs 5.0m3. 

2.00 Run in, check MWD; Stage motor in hole; Wash 
from 2117m-2143m; Ream from 2143m-2l55m; 
Drill 311mm hole with rig service and MWD 
survey; MWD tools failed; Circulate out 5 
stands; Mix and pump trip pill: Hoist with 
required flow checks; Change out MWD tool; 
Run in, check MWD; Stage motor in hole; 
Slide Om; Rotate 4m; 

18.75 Finish staging motor in to 2024m; Wash to 
bottom; Log to 2160m; Drill 311mm hole; 
Replace suction valve and seat on #2 pump; 
Drill with rig service and surveys to 2183m; 
Slide 2161m-2l67m, 2174m-2177m, 2l81m-2183m; 
Rotate 2167m-2181m; Hole drag up 210/12dan; 
Hole drag down 10/20 dan; Torque on bottom 
1100/1300 psi.; Background gas 25 units; Mud 
lost last 24 Hrs 2.1m3. 

20.00 Drill 311mm hole; Change discharge valve and 
seat on pump #1; Drill ahead with rig 
service and surveys to 2203m; Pump trip pill 
and hoist for bit; Slide 2183m-2186m, 2-90m-
2196m, 2200m-2203m; Rotate 2l86m-2190m, 
2196m-2200m; Hole drag up 10/15000 dan; Hole 
drag down 10/13 dan; Torque on bottom 
1100/1350 p.s.i.; Background gas 5 units; 
Mud lost last 24 Hrs 2.2m3. 
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Date Depth 
24:00 

97-oS-20 2003 

97-0S-21 2222 

97-0S-22 2243 

97-0S-23 2265 

97-0S-24 2276 

Progress 
(24 hrs) 

o 

19 

21 

22 

11 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

0.00 Hoist for bit wirh required flow checks, rig 
service: Inspect B.H.A.; Repair break in 
torque line; Work on top drive; Handle 
directional tools; Change out bit; Run in; 
Finish staging motor in to 20S2m; Break 
circulation; Wash to bottom. 

22.00 Directional drill 311mmm hole with low speed 
I.S3 degrees Trudrill mud motor and survey 
MWD, log GR 2203m-2222m; Held BOP drills 
with both crews; Slide 13m; Rotate 9m; Hole 
drag up 10/15 dan; Hole drag down 10/20 dan; 
Torque on bottom 1100/1350psi; Background 
gas 10 units; Mud lost last 24 Hrs 1.5m3. 

22.00 Directional drill 311mm hole with low speed 
I.S3 degrees Trudrill mud motor, MWD, rig 
service and Gamma ray log from 2222m -2243m; 
Slide 13m; Rotate Sm; 

22.00 Drill directional 311mm hole with low speed 
I.S3 degrees Trudrill mud motor, MWD 
surveys, Gamma ray log, and rig service from 
2243m-2265m. 

9.00 Directional drill 31lmm hole with low speed 
1.S3 degrees Trudrill mud motor, MWD surveys 
and Gamma ray log, and rig service from 
2265m-2270m: Service top drive at 226Sm; 
Trip for motor and bit; Pump out stands; Mix 
and pump trip pill: Hoist for bit with 
required flow checks; Change out motor and 
bit; Add junk basket; Run in hole; Finish 
staging motor at IS63m; Break circulation; 
Wash to bottom: Directional drill 311mm hole 
with low speed 19.mm 1.83 degrees mud motor, 
MWD surveys, Gamma ray log, and rig service 
from 2270m-2276m; Slide 6m; Rotate 5m. 
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Date Depth 
24:00 

Progress 
(24 hrs) 

97-08-25 2310 34 

97-08-26 2343 33 

97-08-27 2357 14 

97-08-28 2390 33 

97-08-29 2424 34 

97-08-30 2434 10 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

19.50 Directional drill 311mm hole with MWD log 
with GR 2276m-2310m; Repair pump #1 pony 
rod, head, and liner; Slide 2279m-2284m, 
2289m-2302m, 2308m-2310m; Rotate 2284m-
2289m; 2302m-2308m; Hole drag up 10/18 dan; 
Hole drag down 10115 dan; Torque on bottom 
1180/1350 psi; Mud lost last 24 Hrs 1.9m3. 

22.50 Directional drill 311mm hole with 196mm 
Vector low speed mud motor, MWD surveys, 
Gamma ray log, and rig service from 2310m-
2343m. Slide 16m; Rotate 17m; 

10.25 Directional drill 311mm hole with 196mm low 
speed 1.83 deg mud motor and survey with 
MWD/GR 2343-2357m; repair #1 main electrical 
to pump traction motors; circ out 6 stds -
pump pill -trip out -change out mud motor 
and bit service MWD -trip in and shallow 
test MWD -trip in 

17.25 Trip in - ream bridge @ 2154-2160 - Trip in 
- ream bridge at 2241m - wash and ream 2241-
2357m -Directional drill with low speed mud 
motor and survey with MWD/GR 2357-2390m 

22.5 Directional drill 311mm hole 2390-2424m and 
survey with MWD/GR; sample quality fair­
good with the addition of oil wetting agent 
to mud system; scattered cavings throughout. 

8.5 Directional drill 311mm hole 2424-2434m; 
Pump out 10 stds; pump pill POH; Change out 
BRA; Pressure test BOP's and pick up 
directional tools. 
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Date Depth 
24:00 

97-08-31 2451 

97-09-01 2484 

97-09-02 2520 

97-09-03 2547 

97-09-04 2565 

97-09-05 2567 

97-09-06 2586 

97-09-07 2595 

DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

Progress 
(24 hrs) 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

17 

33 

36 

27 

18 

2 

18 

9 

10.25 Pick up directional tols - lay down 2 dc's -
pick up 10 127mm HWDP - slip and cut line -
trip in to 1128mm shallow test HWD - trip in 
to 2080m -wash and ream 2080-2434m -
directional drill 311mm hole with 197mm 1.83 
deg vector mud motor and survey with MWD log 
with GR 2434-2451m. 

21.25 drill 311mm hole with low speed mud motor 
and survey with MWD/GR 2451-2484m. 

21.0 drill 311mm hole with Vector low speed mud 
motor and survey with MWD/GR 2484-2520m. 

21.75 drill ahead 311mm hole with vector low speed 
mud motor and survey with MWD/GR 2521-2547m. 

20.0 Drill 311mm hole with 197mm 1.83deg vector 
mud motor and survey with MWD/GR; work on #1 
pump, chnage discharge valve; work on #2 
pump change out valves and pony rod. 

2.75 Drill 311mm directional hole and survey with 
HWD/GR 2565-2567m; Hoist for bit at 
2567m.Hole pulled tight from 2407-2123m. 
Finish out. Lay down tools. Service top 
drive, change grabber dies, saver sub and 

hoses. Picked up new Trudrill 7/8 Lobe 
1.83 deg motor and MWD. RIH. Repair 
hydraulic hoses, check MWD. Finish in to 
2284m. Wash and ream from 2284m to 2459m. 

22.0 Ream and wash 2459-2567m; Drill 311mm hole 
with trudrill 1.83deg mud motor and survey 
w/ MWD/GR. 

15.75 Drill to 2592m with 1.83deg motor and survey 
with MWD/GR. Work tight hole and wiper trip 
to 2250m. Circulate out and back in to 
clean low side of well. Drill ahead 259~ -
2595m. 
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DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

Date Depth 
24:00 

Progress 
(24 hrs) 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

97-09-08 2597 2 

97-09-09 2604 7 

97-09-10 2621 17 

97-09-11 2638 17 

C L Consultants 

5.0 Drill 311mm directional hole to 2597m. Trip 
for motor. Circulate out to 2425. Lay down 
washed drill pipe. Finish out, repair pipe 
spinner. Change out drilling jars and lay 
down directional tools. Make up bit and 
junk sub. Run in to 2250m. Circulate from 
2250m to bottom, work junk sub to clean up 
broken inserts. 

6.75 Work junk sub and drill 1m new hole. Hoist. 
Circulate 5 stds out. Pump trip pill and 
finish out with junk sub. Clean and inspect 
junk sub. Pick up directional tools. Run in 
BRA. Slip and cut line. Service top drive. 
Run in hole and check MWD at 1167m. Stage 
motor in hole to 2450m. Circulate to 
bottom. Work junk sub. Drill 311mm hole 
with trudrill 203mm 7/8lobe 1.83deg motor 
and survey with HWD/GR to 2604m. 

22.25 Drill 311mm hole with Tru Drill 1.83 degrees 
motor, MWD, Gamma ray log from 2604m-
2621m.Rig service and surveys. Work on #2 
mud pump (valve). Slide 9m; Rotate 8m; Hole 
drag up 20/25000 dan; Hole drag down 
15/20 dan; Torque on bottom 1100/1400 psi; 
Background gas 22 units; Mud lost last 24 
Hrs 4.5 m3. 

20.50 Drill 311mm hole with Tru Dril 1.8 degrees 
motor with HWD and Gamma ray logging; Rig 
service and surveys. Work on #2 mud pump 
(valves); Work pipre to clean up hole after 
survey. Slide 5m; Rotate 12m; Hole drag up 
10/20 dan; Hole drag down 8/16 dan; Torque 
on bottom 100/1450 psi; Background gas 26 
units; Mud lost last 24 Hrs 5.6m3 
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Date 

97-09-12 

Depth 
24:00 

2646 8 

97-09-13 2655 9 

Progress 
(24 hrs) 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

10.00 Drill 311mm hole with Tru Drill 1.8 degfrees 
mud motor, MWD surveys, Gamma ray logging 
and rig service from 2638m-2646m; Circulate 
and work hole; Hoist for bit; Circulate 
clean hole to 2339m; Work on top drive 
(kelly cock); Circulate and clean hole to 
2340m; Finish out; Check monel seals; Lay 
out tools and motor; Slide 2m; Rotate 6m; 
Dowell cementer and 20 tonne of G on 
location. Empty fuel truck stuck on road 
(towed with Hayes) Hole drag up 10/20 dan; 
Hole drag down 8/14 dan; Torque on bottom 
1250/1550 p.s.i.; Mud lost last 24 Hrs 
5.6m3; BOP drill and meeting with crew; Sent 
1 tire for repair and 1 to be replaced with 
a new tire for the Ranger truck; Returned 1 
Security DBS PDC FM2943 for rebuild to DBS 
Nisku. 

9.50 Layout motor and MWD; Change out monel 
collars; Pick up tools and run in hole to 
casing shoe; Service and repair Tesco to 
drive (wiring for kelly cock valve. Tesco 
man replaced switch seemed to have put wires 
back the wrong way; he needed blue 
print from office to get wire scheme and 
repair); Check MWD finish in hole; Wash and 
clean from 2377m; Work junk sub and drill 
with a Tru Drill 1.8 degrees motor from 
2646m-2655m; Survey, run Gamma ray log and 
rig service; Slide 4m; Rotate 5m; Hole drag 
up 15/20 dan; Hole drag down 10/17 dan; 
Torque on bottom 1200/1450 psi; 
Background gas 16 units; Mud lost last 24 
Hrs 3.8m3; Lost 2.0m3 while tripping. 

97-09-14 2675 20 21.75 Drill 311mm hole with Tru Drill 1.83 

C L Cansultants 

degrees mud motor with rig service, gamma 
ray logging and surveys. Work on #1 mud 
pump (suction valve); Repair leak on #1 pump 
suction; Slide 6m; Rotate 14m; Hole drag up 
15/20 dan; Hole drag down 10/13 dan; Torque 
on bottom 1250/1500 psi; Background gas 12 
units; Mud lost last 24 Hrs 2.5m3. 
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Date Depth 
24:00 

97-09-15 2697 

97-09-16 2702 

97-09-17 2748 

97-09-18 2771 

Progress 
(24 hrs) 

22 

5 

46 

23 

C L Cansultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

20.25 Drill 311mm hole with Tru Drill 1.8 degrees 
motor; Rig service, gamma ray and surveys; 
Work on mud pumps (valves and suction); 
Slide 4m; Rotate 18m; Hole drag up 15/20 
dan; Hole drag down 12/17 dan;Torque on 
bottom 1200/1450 psi; Background gas 15 
units; Mud lost last 24 Hrs 4.2 m3. 

2.75 Drill 311mm hole to 2697.4m. Circulate and 
work pipe; Mix trip pill and circulate out 
12 stands; Pump pill and hoist; Handle 
directional tools; Run in BHA and service 
Tesco top drive: Run in to 1150m and check 
MWD, run in to 1177m and ream bridge; Run in 
and ream bridge at 1426m; Finish in to 2350m 
and wash and clean to bottom; Drill 311mm 
Halliburton tandem motor set at 1.75 
degrees; Rotate 5m; Hole drag up 15/20 dan; 
Hole drag down 15/30 dan; Torque on bottom 
100/1650 psi; Background gas 25 units; Mud 
lost last 24 Hrs 2m3. 

19.00 Directional drill 311mm hole with 197mm 1.83 
degrees tandem Halliburton mud motor and 
survey with MWD, log Gamma ray from 2702m-
2748m. Change head s on #2 pump. Work pipe 
every 5m hole not cleaning properly. Slide 
5m. Rotate 46m. 

14.50 Directional drill 311mm hole with 197mm 1.83 
degrees tandem Halliburton mud motor and 
survey with MWD, log Gamma ray from 2748m-
2751m. Wiper trip 20 stands, circulate out 
10 stands. Tight hole at 2628m-2635m. Wash 
and ream in 2640m-2751m, 1.0m fill. 
Directional drill 311mm hole with 197mm 1.83 
degrees tandem Halliburton mud motor with 
MWD surveys, and log Gamma ray from 2751m-
2771m. Changed 3 heads and liners, valves 
and seats on #1 and #2 mud pumps. Slide 5m. 
Rotate 18m. 
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Date Depth 
24:00 

97-09-19 2794 

97-09-20 2822 

97-09-21 2828 

97-09-22 2833 

97-09-23 2848 

97-09-24 2851 

Progress 
(24 hrs) 

23 

28 

6 

5 

15 

3 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

20.00 Directional drill 311mm hole with 197mm 1.83 
degrees tandem Halliburton mud motor with 
MWD surveys and log Gamma ray from 2771m-
2794m. Slide 14m. Rotate 9m. 

21.50 Directional drill 311mm holke with 197mm 
1.83 degrees Halliburton mud motor, MWD 
surveys and log Gamma ray from 2794m-2822m. 
Slide 10m. Rotate 18m. 

7.50 Directional drill 311mm hole with 197mm 1.83 
degrees mud motor, MWD surveys, and Gamma 
ray from 2822m-2828m. Stator rubber over 
shale shaker. Drilling slowed down. Trip 
for motor and PDC bit. Bit worn. Buttons 
missing. Slide 2m. Rotate 4m. 

6.50 Run in hole without junk basket (missing 
bot tons?) and with MWD check. Bridge at 
1940m. Directional drill 311mm hole with 
mud motor. rig service. MWD. and log Gamma 
ray from 2828m-2833m. MWD tool failed. 
Drilling slowed down to 2 hours per meter. 
Trip for MWD tool, bit. Slide Om. Rotate 
Sm. 

18.50 Change bit, broken teeth. Change BHA, add 
junk basket. Run in with MWD check and rig 
sevice. Work on pump and wash and clean to 
bottom. Directional drill 311mm hole with 
197mm 1.75 degrees Halliburton mud motor, 
with MWD surveys, and Gamma ray logging from 
2833m-2848m. Slide 8m. Rotate 7m. 

4.5 Drill 311mm directional hole 2848-2851m 
(3m). work junk sub and circ out 6 stds, 
pump pill and trip out to change mud motor 
and bit -service MWD -trip in BRA -shallow 
test MWD at 1162m -wash and ream to bottom 
2734 - 2851m. 
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Date Depth Progress 
24:00 (24 hrs) 

97-09-25 2882 31 

97-09-26 2902 20 

97-09-27 2902 0 

97-09-28 2927 25 

97-09-29 2936 9 

97-09-30 2948 12 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

21.5 Directional drill 311mm hole with 197mm 
1.83deg Vector mud motor and survey with 
MWD/GR 2851-2882m -work tight hole 2858m -
2852m. 

18.75 Drill 31lmm directional hole with 197mm 
1.83deg mud motor and survey with MWD/GR 
2882-2892m, pump pill and POH. 

0 Work on top drive - pump pill - trip out and 
lay down directional tools - pull wear 
bushings -Pressure test BOP's -Install wear 
bushing - Make up directional tools and bit 
Trip in and test MWD shallow at 1165m. 

18.25 Trip in to 2846m - wash and ream 2846m-2897m 
ream underguage hole 2897m- 2902m no fill -
Survey - directional drill 311mm hole with 
197mm 1.83deg Vector mud motor and survey 
with MWD/GR 2902m-2927m - change head on 
pump 2 

8.8 Directional drill 311mm hole with 197mm 
1.83deg vector mud motor and survey with 
MWD/GR 2927-2936m -work junk sub -circ out 
6stds -pump pill - trip out -change mud 
motor and bit -service MWD -make up BRA -
slip and cut drilling line -trip in with bit 
54 and trudrill mud motor. 

16 Trip in with bit - wash to bottom 2919-2936m 
no fill -drill ahead 311mm directional hole 
with 197mm 1.83deg trudrill mud motor and 
survey with MWD/GR 2936-2938m -flow check -
circulate out trip gas 3656 units -
directional drill 311mm hole 2938-2948m bit 
torque and rough drilling 2947.7-2948m 
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Date Depth 
24:00 

97-10-01 2960 

97-10-02 2976 

97-10-03 2984 

97-10-04 3012 

97-10-05 3017 

97-10-06 3032 

Progress 
(24 hrs) 

12 

16 

8 

28 

5 

15 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

21.5 Directional drill 311mm hole with trudrill 
1.83deg mud motor and survey with MWD/GR 
2948-2960m. Note: fracture at 2937m 
(3656unit gas show) is probable fault with 
last survey over this interval showing 
almost 2 deg right turn (4deg DL). Fracture 
with small rapidly depleting gas show (783 / 
147) at 2948m. 

19.25 circ out gas cut mud at 2975m Max gas 2730m 
from fracture at 2973.6m. mix barite and cic 
out gas. drill ahead to 2976 

4.75 Drill to 2977m Circulate sample and work 
junk sub. Circulate 6 stds out and pull 6 
stds. BOP drill. Pump trip pill and hoist. 
Hole was good. Lay down junksub and motor. 
Service MWD and pick up Dynadrill and set to 
1.83deg. RIH, Check MWD and stage motor in 
hole. Wash to bottom from 2935m. Drill 
ahead 311mm directional hole , circulate out 
trip gas 3300 units. drill ahead 311mm 
directional hole 2977-2984m 

20 Drill 311mm hole with rig service and survey 
with MWD/GR to 2999.77m. repair steel ring 
gasket on discharge tee #2 pump. Drill 
ahead 311mm directional hole to 3012m. 

6 Drill 311mm hole with rig service and survey 
with MWD/GRto 3017m Pressure and torque 
spikes. Circ bottoms up sample. Circulate 
and hoist to 2742m. Flow check and pump 
trip pill. Hoist and lay down 25 joints of 
XHE drill pipe. Change out motors, check 
MWD. Pick up new vector mud motor and bit. 
RIH with BRA. Pick up 25 jts of good hard 
band XHE pipe nad RIH. 

14.25 Finish in hole. Wash and ream 2 stds to 
bottom. Work Junk sub. Drill 311mm 
directional hole with vector low speed mud 
motor and survey with MWD/GR to 3032.5m. 
Circulate sample 
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Date Depth 
24:00 

97-10-07 3048 

97-10-08 3053 

97-10-09 3055 

97-10-10 3068 

Progress 
(24 hrs) 

16 

5 

2 

13 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD p66A 
LAT 60 40' I LONG 123 30' 

21.75 Drill ahead 311mm directional hole with low 
speed vector mud motor and survey with 
MWD/GR 3032-3048m. 

6.25 Drill 311mm hole to 3053m. Circulate sample. 
Drill to 2053m and circulate sample. Bit 
torqued up. Mix pill and circulate out 6 
stands. Pump pill and hoist. Layout 
singles with worn hard band. Clean junk 
sub, and layout motor. Check MWD. Pick up 
new motor and bit. Hole was good on trip 
out. Rotate Sm. Hole drag up 20/30 dan. 
Hole drag down 10/15 dan. Background gas 
700 units. Mud lost last 24 Hrs 4.2m3. 

3.25 Run in hole. Pick up singles with good hard 
banding. Slip and cut line. Run in. Two 
screens down. Work on panels. Blown fuses 
and RLI relays. Finish in with MWD check 
and staging motor to 3020m. Ream to bnottom 
and work junk sub. Circulate out trip gas 
maximum 4050 units. Work on #2 pump. Drill 
311mm hole. Survey. Circulate 3055m 
sample. Rotate 2m. Hole drag up 15/30 
dan. Hole drag down 15/20dan. Torque on 
bottom 1350/1650 psi. Background gas 156 
units. Mud lost last 24 hrs 2.7m3. 

21.00 Circulate 3055m sample. Drill 311mm hole 
with rig service and surv ey. Work on both 
pumps. Rotate 13m. Hole drag up 35/45 
dan. Hole drag down 20/25 dan. Torque on 
bottom 1350/1600 psi. Background gas 120 
units. Mud lost last 24hr 3m3. 
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Date Depth 
24:00 

97-10-11 3072 

97-10-12 3072 

97-10-13 3084 

97-10-14 3095 

Progress 
(24 hrs) 

4 

o 

12 

11 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

5.75 Drill 311mm hole with Vector 1.83 degrees 
slow speed mud motor. Rig service, MWD 
surveys, and Gamma ray logging. Circulate 
3072m sample. Work on junk sub and hoist 
for bit. Circulate 6 stands out, pump trip 
pill and hoist to 2010m. Check Elmago, 
outside bearing was worn. Pull into casing. 
Circulate hole and work Elmago brake. Wait 
on bearing. Rotate 4m. Hole drag up 
25/35 dan. Hole drag down 10/15 dan. Torque 
on bottom 1350/1500 psi. Back ground gas 
125 units. Mud lost last 24 hrs 2.6m3. 

o Wait on mechanic and repairs for Elmago 
(inertia hydromatic) brake. Change bearings. 
Finish out of hole. Lay down motor and junk 
sub. Pick up a new Tru drill motor set at 
1.832 degrees. Run in hole. Shallow test 
MWD at 1124m. Stage in motor. Background 
gas 0 units. No mud lost last 24 hrs. 

18.75 Finish in hole with new bit. Wash and ream 
from 3014m. Drill 311mm hole with Tru Drill 
1.83 degrees motor. Rig service and survey. 
Rotate 12m. Hole drag up 20/30 dan. Hole 
drag down 15/20 dan. Torque on bottom 
1300/1500 p.s.i. Background gas 50. Mud 
lost last 24 hrs 3m3. 

21.50 Drill 311mm hole with Tru Drill 1.83 degrees 
slow speed motor. Rig service and MWD 
survey. Repair mud pumps. Rotate 11m. 
Hole drag up 20/30 dan. Hole drag down 
10/15 dan. Torque on bottom 1400/1550 psi. 
Back ground gas 80 units. Mud lost last 24 
hrs 105m3. 
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Date Depth 
24:00 

97-10-15 3098 

97-10-16 3115 

97-10-17 3115 

97-10-18 3115 

Progress 
(24 hrs) 

3 

17 

o 

o 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

7.25 Directional drill 311mm hole with Tru Drill 
1.83 degrees motor, MWD survey, and Gamma 
ray logging from 3095m to 3098.68m. Trip 
for bit and/or motor. Hoist, mix pill and 
pump trip pill, trip with flow check and rig 
service. Handle directional tools. Run in 
hole with MWD check at 1128m. 

13.50 Run in hole, circulate, and ream. Finish 
staging motor, and tagged bottom at 3101m. 
This is 2.32m lower than measured at 
beginning of this trip. Directional drill 
311mm hole with Dyna Drill 1.83 degrees mud 
motor, MWD surveys, Gamma ray logging, rig 
service, and circulating bottom samples from 
3101m-3115m. 

o Circulate 3115 m sample. Circulate. Mix 
trip pill. Hoist several stands. Pump pill. 
Handle and lay down directional tools. 
Change bit.Run in Slide Om. Rotate 8m. Hole 
drag up 25/30dan. Hole drag down 
15/20dan. Torque on bottom 1300/1550 p.s.i. 
Back ground gas 80 units. Trip gas 1080 
units. Mud lost last 24 hrs 2.8m3. 

o Circulate hole for logging. Circulate out 6 
stands. Pump pill trip out. Rig to log with 
Computalog. Run in with XY-GR-DAR-STI 
tools. Tools failed except XY calipers at 
2800m. Check tools and bridle on surface. 
Run log tools to 3000m. Tools failed, pull 
tools. Geologist changed logging program. 
Run in with STI -GR and wait on new DAR 
tool. Hole bridged at 1900m. Pull log tools 
out. Wire line damaged, birds nest at 700m, 
due repeated efforts to get tool through 
bridge. Rig down loggers. Hole drag up 
25/30dan, Hole drag down 15/20dan. Torque 
on bottom 1325/1430 p.s.i. Background gas 
80 units. Trip gas 1980 units (Was much 
higher estimated at 3200 units. This was 
not recorded because the high gas reading 
unit in Minipac 2100 failed.) Mud lost last 
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Date Depth 
24:00 

97-10-19 3115 

97-10-20 3115 

Progress 
(24 hrs) 

o 

o 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD p66A 
LAT 60 40' 1 LONG 123 30' 

24 hrs 4.2m3. Geologist proposed to rig out 
loggers and proposed changed logging program 
to collect needed data before jeapordizing 
hole. 

o Rig out loggers. Trip with RR #59 bit. No 
hole problems to 3105m. Wash and ream 3105m-
3115m. 1.5m fill. Drill on rubber bull nose 
loggers lost in hole. Work tight hole. 
Drill up rubber bull nose. Circulate 
condition hole. Circulate out 6 stands. 
Pump pill trip out. Rig to log and log with 
Computalog. Hole drag up 25/30 dan. Hole 
drag down 15/20dan. Torque on bottom 
1325/1430 psi. Background gas 120 units. 
Trip gas 3240 units. Mud lost last 24 hrs 
1.0m3. 

o Log well with Computalog STI-BCS-GR 3l16.4m-
1006.4m. Tight hole at l490m-1478m. Loggers 
pulled 400 psi. over normal weight to loosen 
tool. Geologist stopped logging operations. 
Wait on orders. Senior V.P. Ranger ordered 
rig out loggers, to condition hole for 
setting casing. Trip in with bit # 60 to 
l250m. Circulate and work pipe, Hole 
condition good. Pump pill trip out. Pick 
up 3pt reamer. Trip in BHA. Slip and cut 
drill lie. Repair mud manifold valves. 
Trip in to l326m. Strap hole. Wash and 
ream l326m -1565m. Hole drag up 2/5000dan. 
Hole drag down 1/2dan. Torque on bottom 
920/1270 psi. Background gas 20. Mud lost 
last 24 hrs 3.5m3. 
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Date Depth 
24:00 

97-10-21 3115 

97-10-22 3115 

97-10-23 3115 

Progress 
(24 hrs) 

o 

o 

o 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

o Pull up to 1485m. Circulate change to 84 
mesh shaker screens. Ream with bit and 3 
point reamer 1485m-1584m. Hole unloading 
shale 1485m-1548m. Work pipe circulate hole 
clean. Ream with bit and 3 point reamer 
1548m-3115m. 2.5m filIon bottom. 
Circulate and work pipe condition for 
casing. Hole drag down 5/15dan. Hole drag 
up 2/8 dan. Torque on bottom 1450/1740 
psi. Background gas 85 units. Trip gas 950 
units. Mud lost last 24 hrs 4.5m3. 

o Circulate condition hole for casing. Wiper 
trip out to 1300m. Hole tight 1468m-1395m. 
Wash and ream 1325m-1500m. Circulate and 
work pipe, hole unloading 1/8" -3/4" in 
size. Circulate out to 1293m. Wash and 
ream 1310m-1530m. Hole cleaned up. Trip in 
with bit and 3point reamer (to bridge at 
1675m. Wash and ream 1675m-1756m. Hole 
drag up 5/15dan. Hole drag down 1/5dan. 
Torque on bottom 1450/1740 psi. Background 
gas 25 units. Mud lost last 24 hrs 1.5m3. 

o Wash and ream 1756m-1786m. Trip out. Tight 
hole at 1438m-1430m. Lay down 3 ppoint 
reamer. Trip in BHA. Slip and cut drill 
line. Trip in with RR #60 bit. Wash and 
ream bridges 1440m-1462m, 1662m-1842m, 
1936m-1952m. Repair top drive. Trip in. 
Clean fill 3104m-3115m. Circulate condition 
hole and mud. Hole drag up 10/25dan. Hole 
drag down 2/5dan. Torque on bottom 
1450/1740 psi. Background gas 180 units. 
Trip gas 3240 units. Mud lost last 24 hrs 
2.1m3. 
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Date Depth 
24:00 

97-10-24 3115 

97-10-25 3115 

97-10-26 3115 

Progress 
(24 hrs) 

o 

o 

o 

C L Consultants 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

o Circulate condition hole and mud. Circulate 
out 1 stand. Trip out tight hole at 2518m-
2522m & 1438m-1444m. Trip out to 1000m. 
Trip in. Wash and ream 3098m-3115m. 1.0m 
fill. Circulate condition hole for casing. 
Circulate out 1 stand. Pump pill trip out 
to run casing. Hole drag up 10/15 dan. 
Hole drag down 5dan. Torque off (11) bottom 
1400/1650 p.s.i. Back ground gas 185 units. 
Trip gas 2220 units. Mud lost last 24 hrs 
1. 8m3 

o Trip out. Lay down 228mm DCS. Pull wear 
bushing. Change top pipe rams to 244.5mm 
and test gate seals to 1400 kpa and 15 kpa. 
Rig up to run 244.5mm casing. Safety 
meeting. Run 244.5 mm casing. Changed to 
350 ton slips and elevators at casing shoe. 
Mud lost last 24 hrs 0.8m3. 

o Run 51 joints 244.5mm 662.42m 79.62kg/m L-80 
Butress - 180 joints 244.5mm 2460.04m 69.94 
kg/m L-80 Butress Landed @ 3114.80m. 
Weatherford stage cementer landed @ 
1300.40m. Circulate condition hole for 
cement. Unable to reciprocate casing. 
Drill line on dead line anchor slipped at 
260 dan. Safety meeting. Rig to cement. 
Pump 3m3 Diesel -3m3 CW8 preflush. Pressure 
test lines to 21000 kpa. Cement with 17 
tonnes "Gil + 35% D66 + 1.25% D160 + 0.5% D65 
+ 0.5% D-28 displaced with 67.93m3 water, 
3.0m3 Diesel, 46.97m3 Invert mud. Plug down 
at 06:45 hrs. Over displaced 0.5m3 with out 
bumping plug. Floats held. Drop dart 
opened stage cementer with 900kpa. 
Circulate W.O.C. Hole drag up with casing 
unknown. Hole drag ~own 32 dan. Back 
ground gas 84 units. Trip gas 1348 units. 
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Date 

97-10-27 

Depth 
24:00 

3115 

97-10-28 3115 

97-10-29 3115 

97-10-30 3115 

97-10-31 3115 

Progress 
(24 hrs) 

o 

o 

o 

o 

o 

RANGER roRT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

o Circulate through stage cementer. Load plug 
in head. Safety meeting. Pump 3m3 Diesel, 
3m3 CW8 preflush. Cement with 68 tonnes "G" 
+ 0.3% B71 + 0.5% D65 displace with 
Weatherford plug and 49.97m3 water. Bump 
plug with 19000kpa closed stage cementer. 
Plug down at 16:00 hrs. Rig out Dowell. 

o 

o 

o 

o 

Rig down BOP to set slips. Centrifuge mud. 
160m3 in mud tanks. 204m3 in tank farm. 

Rig down BOP. Set casing slipsa. Rig up 
BOP. Centrifuge mud and clean suction tank. 

Rig up BOP. Change top pipe rams to l27mm. 
Pressure test upper and lower pipe rams, 
blind rams, HCRs and BOP valves, manifold 
valves and lines, stabbing valve, kelly 
valves to 1400kpa low and 3400 kpa high for 
10 minutes each. Pressure test annular BOP 
to 1400 kpa and 10500 kpa. Mud line 
manifold failed test. repair valves. 
Centrifuge invert mud. Strip down #2 mud 
pump for repair. Weld on suction tank and 
mixing system. 

Repair mud line manifold and stand-pipe 
valves. Pressure test mud lines and valves 
to 1500 kpa and 21000 kpa. Test annular BOP 
to 1500 kpa and 17500 kpa. Clean mud tanks 
and level same. Repair #2 mud pump. 
Function test accumulator start pressure 
20500 kpa, open HCR, close annular BOP upper 
and lower rams, open lower pipe rams 
pressure remaining 11600 kpa. Recharge time 
1 minute and 31 seconds. Recharge pressure 
7500 kpa. 

Clean mud tanks. Make up BHA. Repair #2 mud 
pumps. 
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Date Depth 
24:00 

97-11-01 3115 

97-11-02 3115 

97-11-03 3115 

97-11-04 3128 

97-11-05 3128 

97-11-06 3128m 

97-11-07 3128m 

Progress 
(24 hrs) 

o 

o 

o 

13 

o 

o 

o 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 JO' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

o 

o 

o 

Strap in to 1280m. Drill oout cement, plug 
andstage cementer. Stage cementer at 
1300.4m. Circulate bottoms up. Pressure 
test casing to 27000 kpa. Strap in tag 
cement at 3070m. Float collar at 3101m. 
Drill out float and cement. Change swivel 
packing. Circulate mix mud and chemicals. 
Repair #2 mud pump. 

Mix and condition mUd. Wait on #2 pump 
repairs. 

Mix and condition mUd. Wait on #2 pump 
repairs. 

7.50 Mix and condition mud. Wait on #2 pump 
repairs. Drill out cement and shoe. Work on 
pumps. Work on the top drive. Circulate 
samples 3120m and 3125m. Work on pumps. 
Survey. Mix and pump pill. Trip out. 

o Mix and condition mu. Repair #2 mud pump. 
Drill out cement and shoe. Work on pumps. 
Work on top drive. Drill 216mm hole 3115m-
3120m. Circulate up sample. Poor sample. 
Drill 216mm hole 3120m-3125m. Circulate 
sample. Poor sample. Drill 216mm hole 
3125m-3128m. Circulate and survey. Mix and 
pump pill. Trip out to pick up 
stabilization. Repair draworks low 
chain. Circulate sample. 

o Tripped out, changed out BHA, pick up extra 
pipe. Run in hole. 

o Wash and ream to bottom. Drill 216mm hole 
3128m-3177m. Work on pipe every 9m. Stuck on 
bottom. Circulate and jar. Mix ID Free and 
Diesel 5.4m3. Spot pill 3177m -3140m. Pump 
10 strokes every 1/2 hour. Jar pipe no 
movement. Max pull 23 dan. 
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( 1 

I 

Date Depth 
24:00 

97-11-08 3128m 

Progress 
(24 hrs) 

o 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

o Jar stuck pipe unable to circulate. Jar 
stuck pipe wit on wire line personel and 
tools. Rig to and run free-point with 
Computalog. Free-point tool hanging up at 
2960m. Pullout free-point tool. Rig to 
run sinker bars and driving tool. Damaged 
wire-line and rope-socket while picking up 
the tools. Wait on wire line tools from 
19:40 hrs. 

NO GEOLOGIST ON LOCATION TILL 23 JANUARY 1998 

98-01-23 3098m 0 0 0000-0015 rig service 
0015-0400 pooh laydown & change BHA 
0400-0800 run in hole 
0800-0815 BOP function 
0815-0845 RIH break eirc. 
0845-1115 drill cmt from 3098-3144 

(top fish) 
1115-1230 circ. 
1230-1600 pooh 
1600-1615 rig service 
1615-1915 pooh 
1915-2045 make up BHA, run in hole 
2045-2130 slip & cut line 
2130-2400 run in hole 

98-01-24 3144 46 0 0000-0015 rig service 
0015-0245 circ. 
0245-0445 rig up cementers,plug baek 
0445-0600 pullout of plug 
0600-0715 eirc. 
0715-0800 hoist out 
0800-0815 bop drill 
0815-1600 piek up bha & rih 
1600-1615 rig service 
1615-2130 break cire. 
2130-2230 rih to 3048 
2230-2400 circ. 
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DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Date Depth Progress Drilling Rig activity 
24:00 (24 hrs) (hrs) 00:00 - 24:00 

98-01-25 3116 0 0 0000-0015 rig service 
0015-0700 eire. 
0700-0800 tag cement @ 3069.52 to 3078 
0800-0815 rig service 
0815-1000 drill cement 3078 to 3116 
1000-1130 eire. 
1130-1600 poor & flow @ 1350 
1600-1615 rig service 
1615-1800 pooh 
1800-2100 pick up dire drill tools 
2100-2115 break eire. 
2115-2400 rih 

98-01-26 3116 0 0 0000-0015 rig service 
0015-0300 rih break eire. 

every twelve stands 
0300-0500 rih unable to break eire. 
0500-0800 pooh 
0800-0815 rig service 
0815-1345 pooh 
1345-1600 handle dir tools 
1600-1615 rig service 
1615-1815 handle dir drill tools 

test mwd 
1815-1845 rih 
1845-1930 slip & cut line 
1930-2300 rih to 2459 
2300-2400 eire. & wash to bottom 

98-01-27 3128 12 22 3/4 0000-0015 rig service 
0015-0800 drill 
0800-0815 rig service 
0815-2400 drill and slide 

98-01-28 3140 6 6 1/2 0000-1600 rig service, drill slide pooh 
1600-1845 lay down mud motor pick up slow 

speed 
1845-1915 shallow test mwd tool 
1915-2400 rih 

98-01-29 3176 36 14 1/4 0000-0015 rig service 
0015-0115 break eire. wash to bottom 
0115-0230 work on no.2 pump 
0230-2400 drill, rotate, survey, work pipe 

I C L Consultants 
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Date Depth 
24:00 

98-01-30 3224 

98-01-31 3251 

98-02-01 3321 

98-02-02 3377 

98-02-03 3464 

98-02-04 3500 

DAILY DRILLING CHRONOLOGY 

BARGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

Progress Drilling Rig activity 
(24 hrs) (hrs) 00:00 - 24:00 

48 13 3/4 0000-0015 rig service 
0015-2115 drill, rotate, survey, work pipe 
2115-2400 pump 5 std, pump pill, pooh 

27 8 0000-0015 rig service 
0015-0145 pooh 
0145-0215 held safety meeting 
0215-0545 pooh 
0545-0745 handle dir tools 
0745-0800 rih 
0800-0815 rig service 
0815-0830 run in bha 
0830-0900 shallow test mwd tool 
0900-0945 slip and cut line 
0945-1345 rih 
1345-1430 wash to bottom 
1430-2400 drill,survey,rotate 

70 17 3/4 0000-0015 rig service 
0015-0815 drill,rotate,survey,work pipe 
0815-0830 pump lost circ.material 
0830-1115 wiper trip 
1115-2400 drill,rotate,survey,work pipe 

56 17 1/2 0000-0015 rig service 
0015-2400 drill,rotate,survey,work pipe 

87 20 0000-0015 rig service 
0015-2400 drill,rotate,survey,work pipe 

36 3 1/2 0000-0015 rig service 
0015-0415 drill,rotate,survey,work pipe 
0415-0530 eire. sample 
0530-0700 pump out 14 stands 
0700-0715 flow check & pump pill 
0715-1415 pooh, lay bown dir drill tools 
1415-2200 rih,break circ. every 12 stands 
2200-2345 wash to bottom 
2345-2400 circ. 
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1 

DAILY DRILLING CHRONOLOGY 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

Date Depth Progress Drilling Rig activity 
24:00 (24 hrs) (hrs) 00:00 - 24:00 

98-02-05 3500 0 0 0000-0015 rig service 
0015-0245 eire. 
0245-0545 wiper trip 15 stands 
0545-0800 eire. 
0800-0815 rig service 
0815-1015 pump out 14 stds 
1015-1030 flow & pump pill 
1030-1600 pooh 
1600-1615 rig service 
1615-1630 rig up loggers 
1630-1830 run log no. 1 
1830-1930 pull out log no. 1 can't reach 

bottom 
1930-2030 rig out loggers 
2030-2145 run in hole 
2145-2400 slip & cut line & rih 

98-02-06 3500 0 0 0000-0015 rig service 
0015-0215 rih break eire, 1800m & every 12 

stds 
0215-0445 wash to bottom from 3107 
0445-0800 eire. 
0800-1630 eire. & wiper trip 
1630-2130 pooh 
2130-2300 rih to bot of esg. 
2300-2330 eire. 
2330-2400 shut in well Read & record 
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Date 

98-02-07 

Depth 
24:00 

3500 

98-02-08 3500 

Progress 
(24 hrs) 

o 

o 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

prilling Rig activity 
(hrs) 00:00 - 24:00 

o 

o 

0000-0015 
0015-0030 
0030-0045 
0045-0230 
0230-0800 
0800-0815 
0815-1100 
1100-1330 
1330-1345 
1345-1530 
1530-1545 
1545-1600 
1600-1615 
1615-1700 
1700-2030 
2030-2300 
2300-2330 
2330-2400 

0000-0015 
0015-0200 
0200-0330 
0330-0430 
0430-0715 
0715-0800 
0800-0815 
0815-1245 
1245 1415 
1415-1445 
1445-1600 
1600-1615 
1615-2030 
2030-2045 
2045-2400 

rig service 
eire. kick 
shut well 
eire. kick no mud returns 
shut in well , mix mud 
rig service 
well shut in , mix mud 
eire. gas 
shut in well 
open well & circ.,flow check 
flow check 
eire. 
rig service 
run in to 3280 
eire. through chock 
eire. open well 
run in 4 stnds 
eire. @ 55 strokes/min 

rig service 
eire 55 stroks/min till bottom up 
eire 85 stroks/min till bottom up 
rih tag bottom 
eire 55 stroks/min till bottom up 
eire 85 stroks/min till bottom up 
rig service 
eire. 85 stroks/min 
wiper trip to csg 15 stds 
flow check 
rih to bottom 
rig service 
circ 
pump pill 
pooh to log 
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Date Depth Progress 
24:00 (24 hrs) 

98-02-09 3500 0 

98-02-10 3500 0 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

0 0000-0015 rig service 
0015-0345 pooh 
0345-0415 rig up loggers 
0415-0515 run in log no. 1 
0515-0800 pullout log no.l STI & SONIC 
0800-0815 rig service 
0815-0845 pooh change tools 
0845-0945 run in log no.2 
0945-1300 pooh & log density 
1300-1345 run in to log no.3 
1345-1600 pooh and log no.3 
1600-1615 rig service 
1615-1800 log no.3 
1800-1945 run in log no.4 
1945-2200 pooh with log no.4 
2200-2230 lay down logging tools 
2230-2400 rih break eire. at 1200m & 2000m 

0 0000-0015 rig service 
0015-0445 rih break eire at 1200 & 2000 
0445-0615 break eire at 3100 

& eire bottom up 
0615-0800 wash to bottom 
0800-0815 rig service 
0815-1600 eire cond mud 
1600-1615 rig service & function chock 
1615-1815 eire. mix pill, pump pill 
1845-2100 slip & cut line, break eire. 
2100-2400 eire. & cond mud 
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Date Depth Progress 
24:00 (24 hrs) 

98-02-11 3500 0 

98-02-12 3500 0 

98-02-13 3S00 0 

C L Consultants 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 JO' 

DAILY DRILLING CHRONOLOGY 

Drilling Rig activity 
(hrs) 00:00 - 24:00 

0 0000-0015 rig service 
0015-0030 eire 
0030-0130 run in hole break eire 

at 3270 
0130-0315 eire & monitor gas 
0315-0800 eire & eond mud 
0800-0815 rig service 
0815-1015 eire & eond mud 
1015-1145 pump pi11 pooh 
1145-1230 hole gained 47m3 rih wash to 
1230-1600 eire bottom uP. eire eond mud 
1600-1615 rig service 
1615-1845 pump pill pooh 
1845-1945 rih break eire wash to bottom 
1945-2400 eire & eond mud 

0 0000-0015 rig service 
0015-0045 eire. 
0045-0800 pooh 
0800-0815 rig service 
0815-0900 rig up tong hand 
0900-0915 held safety meeting 
0915-1315 run in esg 
1315-1600 run in pipe(strap in) 
1600-1615 rig service 
1615 2400 run in esg (strap in) 

0 0000-001S rig service 
001S-0S15 run in esg. 
OSlS-
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l. 

Formation tops 
Sample interval 

(in meters) 

1325 - 1355 

1355 - 1385 

1385 - 1410 

1410 - 1435 

1435 - 1460 

1460 - 1469 

1469 - 1484 

LITiiOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

SHALE - medium - dark gray, subfissile, blocky, trace 
slickensides in part, slightly dolomitic, trace calcite 
micro fracture fill; 

SHALE - dark gray, medium gray in part, fissile, platy in 
part, blocky in part, trace slickensides, in part trace 
thin interbedded dark gray microcrystalline argillaceous 
LIMESTONE. no visual show, no visible porosity, thin 
interbedded medium gray CLAYSTONE. slightly calcareous in 
small part. slightly dolomitic, trace calcite sparry micro 
fracture fill, trace pyrite disseminated; 

SHALE - medium gray - dark gray, fissile, platy, blocky in 
part, rare slickensides, slightly silty, rare dolomitic, 
rare pyrite; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded CLAYSTONE. SHALE medium gray - dark gray, 
platy, blocky. rare slickensides, slightly calcareous, 
abundant calcite micro fracture fill, scattered pyrite in 
part. minor micromicaceous, slightly silty in part; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded CLAYSTONE, SHALE medium gray - dark gray, 
platy, blocky. rare slickensides, slightly calcareous, 
abundant calcite micro fracture fill, scattered pyrite in 
part, minor micromicaceous, slightly silty in part; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded CLAYSTONE, SHALE medium gray - dark gray, 
platy. blocky, rare slickensides, slightly calcareous, 
abundant calcite micro fracture fill, scattered pyrite in 
part, minor micromicaceous, slightly silty in part; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded CLAYSTONE, SHALE medium gray - dark gray, 
platy, blocky, rare slickensides, slightly calcareous, 
abundant calcite micro fracture fill, scattered pyrite in 
part, minor micromicaceous, slightly silty in part, rare 
quartz micro fracture fill, euhedral crystals; 
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Formation tops 
Sample interval 

(in meters) 

1484 - 1500 

1500 - 1512 

1512 - 1525 

1525 - 1535 

1535 - 1552 

LITIIOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded CLAYSTONE, SHALE medium gray - dark gray, 
platy, blocky, rare slickensides, slightly calcareous, 
common calcite micro fracture fill, scattered pyrite in 
part, minor micromicaceous, slightly silty in part, rare 
quartz micro fracture fill, euhedral crystals, abundant 
calcite micro fracture fill; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded CLAYSTONE, SHALE medium gray - dark gray, 
platy, blocky, rare slickensides, slightly calcareous, 
common calcite micro fracture fill, scattered pyrite in 
part, minor micromicaceous, slightly silty in part, rare 
quartz micro fracture fill, euhedral crystals, abundant 
calcite micro fracture fill; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy, blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy, blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy, blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; 
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Formation tops 
Sample interval 

(in meters) 

1552 - 1570 

1570 - 1580 

1580 - 1598 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray - dark gray. fissile. blocky in part. 
thin interbedded light gray brown CLAYSTONE. SHALE medium 
gray - dark gray, platy. blocky, rare slickensides. 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part. minor micromicaceous, slightly 
silty in part. rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; SHALE - dark gray - black, irregular blocky, medium 
hard - hard, slickensides. wavy, lustre, mixed with 
parallel micro calcite lenses, slightly silty, rare pyrite, 
disseminated, rare fragments; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy, blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill. multiple 
zoning; SHALE - dark gray - black, irregular blocky. medium 
hard - hard, slickensides. wavy. lustre, mixed with 
parallel micro calcite lenses, slightly silty. rare pyrite. 
disseminated, rare fragments; 

SHALE - medium gray - dark gray. fissile. blocky in part, 
thin interbedded light gray brown CLAYSTONE. SHALE medium 
gray - dark gray. platy. blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; SHALE - dark gray - black, irregular blocky, medium 
hard - hard, slickensides, wavy, lustre, mixed with 
parallel micro calcite lenses, slightly silty, rare pyrite, 
disseminated, rare fragments; 
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Formation tops 
Sample interval 

(in meters) 

1598 - 1610 

1610 - 1620 

1620 - 1645 

1645 - 1665 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy, blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; SHALE - dark gray - black, irregular blocky, medium 
hard - hard, slickensides, wavy, lustre, slightly silty, 
rare pyrite, disseminated, rare fragments; 

SHALE - medium gray - dark gray, fissile, blocky in part, 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy, blocky, rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill, multiple 
zoning; SHALE - dark gray - black, irregular blocky, medium 
hard - hard, slickensides. wavy, lustre. slightly silty, 
rare pyrite. disseminated, rare fragments; 

SHALE - medium gray - dark gray. fissile. blocky in part. 
thin interbedded light gray brown CLAYSTONE. SHALE medium 
gray - dark gray, platy, blocky, rare slickensides. 
moderately calcareous. common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous. slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals, abundant calcite micro fracture fill. multiple 
zoning; SHALE - dark gray - black, irregular blocky, medium 
hard - hard. slickensides. wavy, lustre, slightly silty, 
rare pyrite, disseminated. rare fragments; 

SHALE - medium gray - dark gray. fissile. blocky in part. 
thin interbedded light gray brown CLAYSTONE, SHALE medium 
gray - dark gray, platy. blocky. rare slickensides, 
moderately calcareous, common calcite micro fracture fill, 
scattered pyrite in part, minor micromicaceous, slightly 
silty in part, rare quartz micro fracture fill, euhedral 
crystals. abundant calcite micro fracture fill, multiple 
zoning; SHALE - dark gray - black, irregular blocky, medium 
hard - hard, slickensides, wavy, lustre. slightly silty, 
rare pyrite, disseminated, rare fragments; 
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Formation tops 
Sample interval 

(in meters) 

1665 - 1680 

1680 - 1690 

1690 - 1695 

1695 - 1700 

1700 - 1705 

1705 - 1710 

1710 - 1715 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray - dark gray. fissile. blocky in part. 
thin interbedded light gray brown CLAYSTONE. SHALE medium 
gray - dark gray. platy. blocky. rare slickensides. 
moderately calcareous. common calcite micro fracture fill. 
scattered pyrite in part. minor micromicaceous. slightly 
silty in part. rare quartz micro fracture fill. euhedral 
crystals. abundant calcite micro fracture fill. multiple 
zoning; SHALE - dark gray - black. irregular blocky. medium 
hard - hard. slickensides. wavy. lustre. slightly silty. 
rare pyrite. disseminated. rare fragments; 

SHALE - dark gray - black. irregular blocky. medium hard -
hard. rare slickensides. wavy. lustre. slightly silty. 
minor calcite micro fracture fill. multiple zoned; 

SHALE - dark gray - black. irregular blocky. medium hard -
hard. rare slickensides. wavy. lustre. slightly silty. 
minor calcite micro fractures fill. multiple zoned; 

SHALE - medium gray - dark gray. subfissile. blocky. medium 
hard. moderately calcareous. trace slickensides in part. 
rare dolomitic. moderately calcite micro fractures fill; 
SHALE - dark gray - black. irregular blocky. medium hard -
hard. rare slickensides. slightly silty. minor calcite 
micro fracture fill. multiple zoned. rare pyrite thin beds 
and thin streaks of disseminated micro crystals. and in 
calcite micro fractures fill; 

SHALE - dark gray - black. irregular blocky. medium hard -
hard. rare slickensides. slightly silty. minor calcite 
micro fracture fill. multiple zoned. rare pyrite thin beds 
and thin streaks of disseminated micro crystals. and in 
calcite micro fractures fill; 

SHALE - medium gray - dark gray, subfissile. blocky, medium 
hard. moderately calcareous. trace slickensides in part, 
rare dolomitic, moderately calcite micro fractures fill; 

SHALE - dark gray - black. irregular blocky, medium hard -
hard, rare slickensides, slightly silty, minor calcite 
micro fracture fill, multiple zoned, rare pyrite thin beds 
and thin streaks of disseminated micro crystals, and in 
calcite micro fractures fill; 

page - 51 -
C L Consultants 
Limited --------------------------------------------------------~ 



Formation tops 
Sample interval 

(in meters) 

1715 - 1720 

1725 - 1735 

1735 - 1740 

1740 - 1760 

1760 - 1780 

1780 - 1795 

1795 - 1800 

1800 - 1815 

1815 - 1825 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

SHALE - dark gray - black. irregular blocky. medium hard -
hard. rare slickensides. slightly silty. minor calcite 
micro fracture fill. multiple zoned. rare pyrite thin beds 
and thin streaks of disseminated micro crystals. and in 
calcite micro fractures fill; 

SHALE - medium gray - dark gray. subfissile. blocky, medium 
hard. moderately calcareous. trace slickensides in part, 
rare dolomitic, moderately calcite micro fractures fill; 

SHALE - medium gray - dark gray, subfissile, blocky, medium 
hard, moderately calcareous, trace slickensides in part, 
rare dolomitic, moderately calcite micro fractures fill; 

SHALE - medium gray - dark gray, subfissile, blocky, medium 
hard. moderately calcareous. trace slickensides in part, 
rare dolomitic. moderately calcite micro fractures fill; 

SHALE - medium gray - dark gray. subfissile, blocky. medium 
hard. moderately calcareous. trace slickensides in part, 
rare dolomitic. moderately calcite micro fractures fill; 
SHALE - dark gray - black. platy. irregular blocky. medium 
hard. slightly silty. some calcite micro fracture fill; 

SHALE - medium gray - dark gray, subfissile, blocky in 
part, medium hard. slightly calcareous, trace slickensides 
in part. rare dolomitic streaks in part, scattered calcite 
micro fracture fill; 

No sample - sample not circ'd; 

SHALE - medium gray - dark gray. subfissile, blocky in 
part. medium hard. slightly calcareous. trace slickensides 
in part. rare dolomitic streaks in part, trace calcite 
micro fracture fill; 

SHALE - medium gray - dark gray, subfissile, blocky in 
part. medium hard, slightly calcareous, trace slickensides 
in part. rare dolomitic streaks in part, trace calcite 
micro fracture fill; 

page - 52 -
C L Consultants 
Limited ------------------------------------------------------------~ 



Formation tops 
Sample interval 

(in meters) 

1825 - 1837 

1837 - 1840 

1840 - 1855 

1855 - 1865 

1865 - 1880 

1880 - 1900 

1900 - 1920 

1920 - 1940 

1940 - 1960 

1960 - 1980 

1980 - 2000 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40 t I LONG 123 30 t 

SHALE - medium gray - dark gray, subfissile, blocky in 
part, medium hard, slightly calcareous, trace slickensides 
in part, rare dolomitic streaks in part, trace calcite 
micro fracture fill; 

No sample - sample not circ'd; 

SHALE - medium gray - dark gray, subfissile, blocky in 
part, medium consolidated, trace slickensides in part, 
slightly dolomitic, trace calcite micro fracture fill in 
small part; 

SHALE - medium gray - dark gray, subfissile, blocky in 
part, medium consolidated, trace slickensides in part, 
slightly dolomitic, trace calcite micro fracture fill in 
small part; SHALE - dark gray - black, medium gray in part, 
subfissile, medium hard, trace micromicaceous; 

SHALE - dark gray - black, medium gray in part, subfissile, 
medium hard, trace micromicaceous; 

SHALE - dark gray - black, medium gray in part, subfissile, 
soft, trace micromicaceous, trace carbonaceous in part; 

SHALE - dark gray - black, medium gray in part, subfissile, 
soft, trace micromicaceous, trace carbonaceous in part; 

SHALE - dark gray - black, medium gray in part, subfissile, 
soft, trace micromicaceous, trace carbonaceous in part; 

SHALE - dark gray - black, medium gray in part, subfissile, 
soft, trace siliceous micro fracture fill, trace 
carbonaceous in part; 

SHALE - dark gray - black, medium gray in part, subfissile, 
. soft, trace siliceous micro fracture fill, trace 

carbonaceous in part, trace pyrite in part; 

SHALE - dark gray - black, medium gray in part, subfissile, 
soft, trace siliceous micro fracture fill, trace 
carbonaceous in-part, trace pyrite in part; 
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Formation tops 
Sample interval 

(in meters) 

2000 - 2020 

2020 - 2040 

2040 - 2050 

2050 - 2068 

2068 - 2080 

2080 - 2101 

2101 - 2118 

2118 - 2125 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - dark gray - black, becoming brown in part, 
subfissile, soft, trace pyrite in small part, slightly 
dolomitic in part; 

SHALE - dark gray - black, becoming brown in part, 
subfissile, soft, trace pyrite in small part, slightly 
dolomitic in part; 

SHALE - dark gray - black, becoming brown in part, 
subfissi1e, soft, trace pyrite in small part, slightly 
dolomitic in part; 

SHALE - dark gray - black, becoming brown in part, 
subfissi1e, soft, trace pyrite in small part, slightly 
dolomitic in part; 

SHALE - dark gray - black, becoming brown in part, 
subfissile, soft, trace pyrite in small part, slightly 
dolomitic in part; 

SHALE - dark gray - black, becoming brown in part, 
subfissile, soft, trace pyrite in small part, slightly 
dolomitic in part; 

SHALE - medium gray - dark gray, subfissile, blocky in 
part, medium consolidated, trace slickensid~s in part, 
slightly dolomitic, trace calcite micro fracture fill in 
small part; SHALE - dark gray - black, becoming brown in 
part, subfissile, soft, trace pyrite in small part, 
slightly dolomitic in part; 

SHALE - dark gray - black, becoming brown in part, 
subfissile, soft, trace pyrite in small part, slightly 
dolomitic in part; 
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Formation tops 
Sample interval 

(in meters) 

2125 - 2140 

2140 - 2145 

2145 - 2155 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray - dark gray, subfissile, blocky in 
part, medium consolidated, trace slickensides in part, 
slightly dolomitic, trace calcite micro fracture fill in 
small part; SHALE - dark gray - black, becoming brown in 
part, subfissile, soft, trace pyrite in small part, 
slightly dolomitic in part; Note: There is an increasing 
percentage of 1) SHALE - dark gray, medium hard, 
irregularly blocky, rare opaque calcite micro fracture 
fill, occasional clear quartz micro fracture fill with 
common clear euhedral quartz crystals, occasional pyrite 
fragments, common disseminated pyrite, slightly 
micromicaceous, minor slickensides in part, and of 2) 
SILTSTONE - black, hard to very hard, irregularly 
blocky, common micromicaceous, common disseminated 
pyrite, common quartz micro fracture fill with common 
euhedral quartz crystals. 

SHALE - dark gray - black, medium hard, irregularly blocky, 
medium slickensides in part, rare calcite opaque micro 
fracture fill, occasional quartz micro fracture fill with 
common clear euhedral crystals, occasional pyrite 
fragments, common pyrite disseminated, slightly 
micromicaceous; SILTSTONE - black, hard - very hard, 
irregular blocky, common micromicaceous, common pyrite 
disseminated, common quartz micro fracture fill with 
common euhedral clear quartz crystals; 

SHALE - dark gray - black, medium hard, irregularly blocky, 
medium slickensides in part, rare calcite opaque micro 
fracture fill, occasional quartz micro fracture fill with 
common clear euhedral crystals, occasional pyrite 
fragments, common pyrite disseminated, slightly 
micromicaceous; SILTSTONE - black, hard - very hard, 
irregularly blocky, common micromicaceous, common pyrite 
disseminated, common quartz micro fracture fill with common 
euhedral clear quartz crystals; siliceous in part. 
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Formation tops 
Sample interval 

(in meters) 

2155 - 2160 

2160 - 2170 

2170 - 2180 

2180 - 2185 

2185 - 2190 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - dark gray - black, medium hard, irregularly blocky, 
medium slickensides in part, rare calcite opaque micro 
fracture fill, occasional quartz micro fracture fill with 
common clear euhedral crystals, occasional pyrite 
fragments, common pyrite disseminated, slightly 
micromicaceous; SILTSTONE - black, hard - very hard, 
irregularly blocky, common micromicaceous, common pyrite 
disseminated, common quartz micro fracture fill with common 
euhedral clear quartz crystals; 

SHALE - dark gray - black in part, medium hard, blocky. 
rare slickensides in part. occasional quartz micro fracture 
fill with rare clear euhedral crystals. rare pyrite 
disseminated, slightly micromicaceous; SILTSTONE - black, 
hard - very hard, irregular blocky. siliceous. common 
micromicaceous, occasional pyrite disseminated, common 
quartz micro fracture fill with rare euhedral clear quartz 
crystals; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, occasional quartz micro fracture 
fill with rare clear euhedral crystals, rare pyrite 
disseminated, slightly micromicaceous; SILTSTONE - black, 
hard - very hard, irregular blocky, siliceous, common 
micromicaceous, occasional pyrite disseminated, common 
quartz micro fracture fill with rare euhedral clear quartz 
crystals; 

SHALE - dark gray - black in part. medium hard, blocky. 
rare slickensides in part, occasional quartz micro fracture 
fill with rare clear euhedral crystals, rare pyrite 
disseminated, slightly micromicaceous; SILTSTONE - black, 
hard - very hard, irregular blocky, siliceous, common 
micromicaceous, occasional pyrite disseminated, common 
quartz micro fracture fill with rare euhedral clear quartz 
crystals; 

SHALE - dark gray - black in part, medium hard. blocky, 
rare slickensides in part. rare quartz micro fracture fill 
with rare clear euhedral crystals, rare pyrite diseminated 
slightly micromicaceous; SILTSTONE - black, hard -very 
hard, irregular blocky, siliceous, common micromicaceous. 
occasional pyrite disseminated, sparse quartz micro 
fracture fill with rare euhedral clear quartz crystals; 

• C L Consultants 
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Formation tops 
Sample interval 

(in meters) 

2185 - 2190 

2190 - 2195 

2195 - 2200 

2200 - 2205 

2205 - 2210 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, rare quartz micro fracture fill 
with rare clear euhedral crystals, slightly micromicaceous, 
rare pyrite disseminated; SILTSTONE - black, hard - very 
hard, irregular blocky, common micromicaceous, trace pyrite 
disseminated. some quartz micro fracture fill with clear 
euhedral crystals. common siliceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, rare quartz micro fracture fill 
with rare clear euhedral crystals, slightly micromicaceous, 
rare pyrite disseminated; SILTSTONE - black, hard - very 
hard, irregular blocky. common micromicaceous, trace pyrite 
disseminated. some quartz micro fracture fill with clear 
euhedral crystals, common siliceous; 

SHALE - dark gray - black in part. medium hard, blocky, 
rare slickensides in part, rare quartz micro fracture fill 
with rare clear euhedral crystals, slightly micromicaceous, 
rare pyrite disseminated; SILTSTONE - black, hard - very 
hard. irregular blocky, common micromicaceous. trace pyrite 
disseminated, some quartz micro fracture fill with clear 
euhedral crystals, common siliceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare. slickensides in part, rare quartz micro fracture fill 
with rare clear euhedral crystals, slightly micromicaceous, 
rare pyrite disseminated; SILTSTONE - black, hard - very 
hard, irregular blocky, common micromicaceous, trace pyrite 
disseminated, some quartz micro fracture fill with clear 
euhedral crystals, common siliceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, rare quartz micro fracture fill 
with rare clear euhedral crystals, slightly micromicaceous, 
rare pyrite disseminated; SILTSTONE - black, hard - very 
hard, irregular blocky, common micromicaceous, trace pyrite 
disseminated, some quartz micro fracture fill with clear 
euhedral crystals, common siliceous; 
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Formation tops 
Sample interval 

(in meters) 

2210 - 2215 

2215 - 2220 

2220 - 2225 

2225 - 2230 

2230 - 2235 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, rare quartz micro fracture fill 
with rare clear euhedral crystals, slightly micromicaceous, 
rare pyrite disseminated; SILTSTONE - black, hard - very 
hard, irregular blocky, common micromicaceous, trace pyrite 
disseminated, some quartz micro fracture fill with clear 
euhedral crystals, common siliceous; 

SHALE - dark gray - black in part, soft - medium hard, 
platy - blocky, rare slickensides in part, rare quartz 
micro fracture fill with rare clear euhedral crystals, 
slightly micromicaceous, abundant pyrite disseminated; 
SILTSTONE - black, hard - very hard, irregular blocky, 
common micromicaceous, trace pyrite fragments and 
disseminated, rare quartz micro fracture fill, some 
siliceous , common in part; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, hard - very hard, irregular blocky, some 
micromicaceous, rare quartz micro fracture fill, common 
siliceous, some pyrite disseminated; SILTSTONE - black, 
medium hard - hard, irregular blocky, rare quartz micro 
fracture fill, some siliceous in part, abundant pyrite 
disseminated, slightly micromicaceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, hard - very hard, irregular blocky, some 
micromicaceous, rare quartz micro fracture fill, common 
siliceous, some pyrite disseminated; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, hard - very hard, irregular blocky, some 
micromicaceous, rare quartz micro fracture fill, common 
siliceous, some pyrite disseminated; SILTSTONE - black, 
medium hard - hard, irregular blocky, rare quartz micro 
fracture fill, some siliceous in part, abundant pyrite 
disseminated, slightly micromicaceous; 
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Formation tops 
Sample interval 

(in meters) 

2235 - 2240 

2240 - 2255 

2255 - 2265 

2265 - 2270 

2270 - 2275 

2275 - 2285 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, medium hard - hard, irregular blocky, 
rare quartz micro fracture fill, some siliceous in part, 
abundant pyrite disseminated, slightly micromicaceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, hard - very hard, irregular blocky, some 
micromicaceous, rare quartz micro fracture fill, common 
siliceous, some pyrite disseminated; SILTSTONE - black, 
medium hard - hard, irregular blocky, rare quartz micro 
fracture fill, some s~liceous in part, abundant pyrite 
disseminated, slightly micromicaceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceQus, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, medium hard - hard, irregular blocky, 
rare quartz micro fracture fill, some siliceous in part, 
abundant pyrite disseminated, slightly micromicaceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, medium hard - hard, irregular blocky, 
rare quartz micro fracture fill, some siliceous in part, 
abundant pyrite disseminated, slightly micromicaceous; 

SHALE - dark gray - black in part, medium hard, blocky, 
rare slickensides in part, slightly micromicaceous, rare 
pyrite disseminated, rare quartz micro fracture fill; 
SILTSTONE - black, medium hard - hard, irregular blocky, 
rare quartz micro fracture fill, some siliceous in part, 
abundant pyrite disseminated, slightly micromicaceous; 

SHALE - medium gray - dark gray, platy, soft, rare 
slickensides, slightly calcareous, trace dolomitic, trace 
silty, moderately micromicaceous, rare pyrite disseminated; 
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Formation tops 
Sample interval 

(in meters) 

2285 - 2295 

2295 - 2310 

2310 - 2315 

2315 - 2340 

2340 - 2360 

2360 - 2380 

2380 - 2395 

2395 - 2410 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 JO' 

SILTSTONE - black, medium hard - hard, irregular blocky, 
slightly micromicaceous to common micromicaceous in part, 
some siliceous in part, common pyrite disseminated, rare 
pyrite fragments; SHALE - medium gray - dark gray, platy, 
soft, rare slickensides, slightly calcareous, trace 
dolomitic, trace silty, moderately micromicaceous, rare 
pyrite disseminated; 

SILTSTONE - black, medium hard - hard, irregular blocky, 
slightly micromicaceous to common micromicaceous in part, 
some siliceous in part, common pyrite disseminated, rare 
pyrite fragments; SHALE - medium gray - dark gray, platy, 
soft, rare slickensides, slightly calcareous, trace 
dolomitic, trace silty, moderately micromicaceous, rare 
pyrite disseminated; 

SHALE - medium gray - dark gray, platy, soft, rare 
slickensides, slightly calcareous, trace dolomitic, trace 
silty, moderately micromicaceous, rare pyrite disseminated; 

SHALE - medium gray - dark gray, platy, soft, rare 
slickensides, slightly calcareous, trace dolomitic, trace 
silty, moderately micromicaceous, rare pyrite disseminated; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming slightly calcareous in part, trace micromicaceous, 
trace pyrite in part; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, becoming slightly calcareous in 
part, trace micromicaceous, rare pyrite in part; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, becoming slightly dolomitic in 
part, slightly micromicaceous, trace calcareous streaks in 
part; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, slightly micromicaceous, slightly 
dolomitic, rare pyrite; 
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Formation tops 
Sample interval 

(in meters) 

2410 - 2415 

2415 - 2425 

2425 - 2430 

2430 - 2440 

2440 - 2450 

2450 - 2470 

2430 - 2440 

2470 - 2495 

2495 - 2510 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, rare pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, rare pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, trace pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, trace pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, trace pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, trace pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly 
micromicaceous, slightly dolomitic, trace pyrite; 

SHALE - medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly dolomitic; 

SHALE -medium gray, dark gray in part, platy, soft, 
becoming black in part, occasionally slightly calcareous in 
part, moderately consolidated in part, slightly dolomitic; 
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Formation tops 
Sample interval 

(in meters) 

2510 - 2535 

2535 - 2560 

2560 - 2575 

2575 - 2590 

2590 - 2595 

2595 - 2600 

2600 - 2620 

2620 - 2635 

2635 - 2640 

2640 - 2645 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

LI11IOLOGY 

SAMPLE DESCRIPTION 

SHALE - medium gray, subfissile, becoming dark gray in 
part, soft, slightly dolomitic, trace micromicaceous in 
part; 

SHALE - medium gray, subfissile, becoming dark gray in 
part, soft, slightly dolomitic, trace micromicaceous in 
part; 

SHALE - medium gray, subfissile, becoming dark gray in 
part, soft, slightly dolomitic, trace micromicaceous in 
part; 

SHALE - medium gray, dark gray in part, soft, subfissile, 
samples poor quality - heavy contamination by mud products, 
slightly dolomitic in part; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor - heavy 
contamination by unassimilated mud products, slightly 
dolomitic; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, abundant pyrite, fragments; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic; 
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Formation tops 
Sample interval 

(in meters) 

2645 - 2650 

2650 - 2660 

2660 - 2675 

2675 - 2690 

2690 - 2695 

2695 - 2700 

2700 - 2710 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD p66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray. dark gray in part, subfissile, soft to 
moderately consolidated. sample quality poor. slightly 
dolomitic. occasional pyrite fragments and disseminated; 

SHALE - medium gray. dark gray in part, subfissile. soft to 
moderately consolidated. sample quality poor. slightly 
dolomitic. occasional pyrite fragments and disseminated; 
SILTSTONE - black, blocky, occasional pyrite disseminated 
and fragments, common siliceous, some calcite micro 
fracture fills; 

SHALE - medium gray. dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, occasional pyrite fragments and disseminated; 
SILTSTONE - black. blocky. occasional pyrite disseminated 
and fragments, common siliceous, some calcite micro 
fracture fills; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, some pyrite fragments and disseminated; 
SILTSTONE - black, blocky, occasional pyrite disseminated 
and fragments, common siliceous, some calcite micro 
fracture fills, rare quartz micro fracture fill; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, some pyrite fragments and disseminated; minor 
SILTSTONE - black, hard to very hard, blocky with sharp 
ribs, rare pyrite disseminated and fragments, some quartz 
micro fracture fill. 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, some pyrite fragments and disseminated; rare 
calcite micro fracture fill, rare clear calcite crystals; 
minor SILTSTONE - black, hard - very hard, blocky with 
sharp ribs, rare quartz micro fracture fill. 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, some pyrite fragments and disseminated; 

, C L Consul".n". 
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Formation tops 
Sample interval 

(in meters) 

2710 - 2715 

2715 - 2720 

2720 - 2730 

2730 - 2740 

2740 - 2745 

2745 - 2760 

2760 - 2770 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, sample quality poor, slightly 
dolomitic, some pyrite fragments and disseminated; 
SILTSTONE - black, blocky, occasional pyrite disseminated 
and fragments, common siliceous, some calcite micro 
fracture fills, rare quartz micro fracture fill; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, rare calcite micro fracture fill, 
rare pyrite disseminated and fragments; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, rare calcite micro fracture fill, 
rare pyrite disseminated and fragments; SILTSTONE - black, 
hard - very hard, blocky, rare pyrite disseminated and 
fragments, common siliceous, some calcite micro fracture 
fills, rare quartz micro fracture fill; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, rare calcite micro fracture fill, 
rare pyrite disseminated and fragments; SILTSTONE - black, 
hard - very hard, blocky, rare pyrite disseminated and 
fragments, common siliceous, some calcite micro fracture 
fills, rare quartz micro fracture fill; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, rare calcite micro fracture fill, 
rare pyrite disseminated and fragments; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, rare calcite micro fracture fill, 
rare pyrite disseminated and fragments; SILTSTONE - black, 
hard - very hard, blocky, rare pyrite disseminated and 
fragments, common siliceous, some calcite micro fracture 
fills, rare quartz micro fracture fill; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, rare calcite micro fracture fill, 
rare pyrite disseminated and fragments; SILTSTONE - black, 
hard - very hard, blocky, rare pyrite disseminated and 
fragments, common siliceous, some calcite micro fracture 
fill fills, rare quartz micro fracture fill; 
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Formation tops 
Sample interval 

(in meters) 

2770 - 2780 

2780 - 2785 

2785 - 2795 

2795 - 2805 

2805 - 2820 

2820 - 2835 

2835 - 2848 

2848 - 2855 

2855 - 2865 

2865 - 2870 

2870 - 2885 

2885 - 2895 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

LITHOLOGY 

SAMPLE DESCRIPTION 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, very poor quality sample; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, very poor quality sample; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, very poor quality sample; 

SHALE - medium gray, dark gray in part, subfissile, soft to 
moderately consolidated, very poor quality sample; 

SHALE - black, platy, soft - hard, common pyrite 
disseminated and thin streaks; 

SHALE - black, platy, soft - hard, common pyrite 
disseminated and thin streaks; 

SHALE - black, dark gray in part, fissile, brittle, hard -
moderately consolidated, minor trace calcite fracture fill 
in part, scattered pyrite disseminated and thin streaks, 
trace siliceous streaks in part; 

SHALE - black, fissile, brittle, hard - moderately 
consolidated, minor trace calcite fracture fill in part, 
scattered pyrite disseminated and thin streaks, trace 
siliceous streaks in part; 

SHALE - black, occasionally dark gray in part, fissile, 
moderately consolidated, minor trace calcite fracture fill 
in part, scattered pyrite disseminated and thin streaks·, 
trace siliceous streaks in part; 

SHALE - black, fissile - subfissile, moderately 
consolidated, trace pyrite disseminated and thin streaks, 
slightly dolomitic; 

SHALE - black, fissile - subfissile, moderately 
consolidated, trace pyrite disseminated and thin streaks, 
slightly dolomitic; 
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Formation tops 
Sample interval 

(in meters) 

2895 - 2915 

2915 - 2927 

2927 - 2935 

2935 - 2940 

2940 - 2945 

2945 - 2950 

2950 - 2960 

2960 - 2970 

2970 - 2975 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

SHALE - black, fissile, moderately consolidated, trace 
pyrite disseminated, moderately dolomitic; 

SHALE - black, fissile, moderately consolidated to hard, 
trace pyrite disseminated, moderately dolomitic, slightly 
calcareous in part; 

SHALE - black, fissile, moderately consolidated, brittle in 
part, trace pyrite disseminated, slightly dolomitic, 
moderately calcareous in part; 

SHALE - black, fissile, moderately consolidated, brittle in 
part, trace pyrite disseminated, slightly dolomitic, 
moderately calcareous in part; SHALE - dark gray - black, 
subfissile, hard, brittle in part, trace fracture fill 
calcite in small part, trace pyrite, moderately calcareous 
in part; 

SHALE - dark gray - black, subfissile, hard, brittle in 
part, trace fracture fill calcite in small part, trace 
pyrite, moderately calcareous in part; 

SHALE - black, dark gray in part, blocky, subfissile in 
part, hard, trace fracture fill calcite in small part, 
trace pyrite disseminated, moderately calcareous in part; 

SHALE - black, dark gray in part, blocky, subfissile in 
part, hard, trace fracture fill calcite in small part, 
trace pyrite disseminated, moderately calcareous in part; 

SHALE - black, fissile, moderately consolidated, brittle in 
part, trace pyrite disseminated, slightly dolomitic, 
moderately calcareous in part; SHALE - black, dark gray in 
part, blocky, subfissile in part, hard, trace fracture fill 
calcite in small part, trace pyrite disseminated, 
moderately calcareous in part; 

SHALE - black, dark gray in part, blocky, subfissile in 
part, hard, trace fracture fill calcite in small part, 
trace pyrite disseminated, moderately calcareous in part; 
SHALE - black, dark gray in part, blocky, subfissile in 
part, hard, fair fracture porosity, trace pyrite 
disseminated, moderately calcareous in part, scattered 
calcite fracture fill; 
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Formation tops 
Sample interval 

(in meters) 

2975 - 2980 

2980 - 2995 

2995 - 3010 

3010 - 3015 

3015 - 3025 

3025 - 3030 

3030 - 3032 

3032 - 3035 

3035 - 3040 

3040 - 3044 

LITIIOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - black. dark gray in part. blocky, subfissile in 
part. hard. trace fracture fill calcite in small part, 
trace pyrite disseminated, moderately calcareous in part; 

SHALE - black. dark gray in part, blocky, subfissile in 
part. hard, trace fracture fill calcite in small part. 
scattered pyrite disseminated. moderately calcareous in 
part; 

SHALE - black. dark gray in part, blocky. subfissile in 
part. hard, trace fracture fill calcite in small part, 
trace pyrite disseminated, moderately calcareous in part; 

SHALE - black, dark gray in part, blocky, subfissile in 
part, hard, trace fracture fill calcite in small part, 
trace pyrite disseminated, slightly calcareous in part; 

SHALE - dark gray, black in part, blocky, moderately 
consolidated, trace fracture fill calcite in small part, 
trace pyrite disseminated, moderately calcareous; 

SHALE - dark gray, black in part, blocky, moderately 
consolidated, scattered fracture fill calcite in small 
part, scattered pyrite disseminated, moderately calcareous; 

SHALE - dark gray, black in part. blocky, moderately 
consolidated. scattered fracture fill calcite in small 
part, scattered pyrite disseminated, moderately calcareous; 

SHALE - dark gray, black in part, blocky, moderately 
consolidated, trace pyrite disseminated, moderately 
calcareous, scattered calcite fracture fill in small part; 

SHALE - dark gray, black in part, blocky, moderately 
consolidated, trace pyrite disseminated, moderately 
calcareous, scattered calcite fracture fill in small part; 

SHALE - dark gray, mottled white calcareous streaks in 
part, black in part, blocky, moderately consolidated. trace 
pyrite disseminated, moderately calcareous, scattered 
calcite fracture fill in small part; 
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Formation tops 
Sample interval 

(in meters) 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

The interval from 28JJm to 3053m contains dark grey to black, blocky to 
irregular blocky, hard to very hard, siliceous, SHALE, silty in part. This 
lithology has been described as SILTSTONE by H. Wennekers. The cuttings are 
multi and irregularly faceted, with some cutting surfaces appearing as shell­
like and even amygdaloidal; not uncommon for chert fracturing. Cuttings of 
this lithology may include cavings, which though seems unlikely with the 
slightly over gauge, clean, hole, and the high viscosity (117) and heavy 
(1430kg/m3) drilling mud. Drilling bits ware on this lithology. Drilling bit 
shanks wore and some of the bits were 1/2" under gauge. This lithology has 
been mistakenly been described as "chert" from this lowermost interval (the 
Horn River) of the 8esa River in some wells in the region. 

3044 - 3045 

3045 - 3055 

3055 - 3065 

3065 - 3068 

SHALE - dark gray, mottled white calcareous streaks in 
part, black in part, blocky, moderately consolidated, trace 
pyrite disseminated, moderately calcareous, scattered 
calcite fracture fill in small part; 

SHALE - dark gray, mottled white calcareous streaks in 
part, black in part, blocky, moderately consolidated, trace 
pyrite disseminated, moderately calcareous, scattered 
calcite fracture fill in small part; SHALE - dark gray -
black, hard - very hard, blocky, abundant siliceous, common 
calcareous, some calcite white micro fracture fill, rare 
quartz euhedral crystals, common pyrite disseminated and 
fragments; 

SHALE - dark gray, mottled white calcareous streaks in 
part, black in part, blocky, moderately consolidated, trace 
pyrite disseminated, moderately calcareous, scattered 
calcite fracture fill in small part; SHALE - dark gray -
black, hard - very hard, blocky, abundant siliceous, common 
calcareous, some calcite white micro fracture fill, common 
quartz micro fracture fill and euhedral crystals, common 
pyrite disseminated and fragments; 

SHALE - black, hard - very hard, blocky, abundant 
siliceous, moderately calcareous, some calcite white micro 
fracture fill, common pyrite disseminated, streaks, and 
fragments; 

'I C L Canault:an_ 
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Formation tops 
Sample interval 

(in meters) 

3068 - 3072 

3072 - 3080 

3080 - 3090 

3090 - 3095 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

SHALE - dark gray - black, hard - very hard, blocky, 
abundant siliceous, moderately calcareous, some calcite 
white micro fracture fill, trace quartz micro fracture 
fill, ~ pyrite disseminated; 

SHALE - dark gray, mottled white calcareous streaks in 
part, black in part, blocky, moderately consolidated, trace 
pyrite disseminated, moderately calcareous, scattered 
calcite fracture fill in small part; SHALE - dark gray -
black, hard - very hard, blocky, abundant siliceous, 
moderately calcareous, some calcite white micro fracture 
fill, trace quartz micro fracture fill, rare pyrite 
disseminated; 

SHALE - dark gray, mottled white calcareous streaks, black 
in part, blocky, moderately consolidated, trace pyrite 
disseminated, moderately calcareous, scattered calcite 
fracture fill in small part, rare dolomite clear euhedral 
crystals in calcite micro fracture fill; SHALE - black, 
hard - very hard, blocky, abundant siliceous, moderately 
calcareous, some calcite white micro fracture fill, common 
pyrite disseminated, streaks, and fragments; LIMESTONE -
gray brown, platy, mottled, microcrystalline, calcite 
fossil mould, common argillaceous, some calcite white 
calcite micro fracture fill; 

SHALE - dark gray, mottled white calcareous streaks in 
part, black in part, blocky, moderately consolidated, trace 
pyrite disseminated, moderately calcareous, scattered 
calcite fracture fill in small part; SHALE - black, hard -
very hard, blocky, abundant siliceous, moderately 
calcareous, some calcite white micro fracture fill, common 
pyrite disseminated, streaks, and fragments; LIMESTONE -
gray brown, platy, mottled, microcrystalline, calcite 
fossil, small angle top cone Tentaculites, common 
argillaceous, some calcite white calcite micro fracture 
fill; 
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Formation tops 
Sample interval 

(in meters) 

3095 - 3098 

3098 - 3099 

3099 - 3102 

3102 - 3105 

3105 - 3110 

3110 - 3113 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

SHALE - black, hard - very hard, blocky, abundant 
siliceous, moderately calcareous, some calcite white micro 
fracture fill, common pyrite disseminated, streaks, and 
fragments; LIMESTONE - gray brown, platy, mottled, 
microcrystalline, calcite fossil, small angle top cone 
Tentaculites, common argillaceous, some calcite white 
calcite micro fracture fill; 

SHALE - black, hard - very hard, blocky, abundant 
siliceous, moderately calcareous, some calcite white micro 
fracture fill, common pyrite disseminated, streaks, and 
fragments; 

No sample; A 2.32m discrepancy in bottom hole depth. 

SHALE - black, hard - very hard, blocky, abundant 
siliceous, moderately calcareous, some calcite white micro 
fracture fill, common pyrite disseminated, streaks, and 
fragments; .LIHESTONE - gray brown (whitish-gray to dark 
gray speckled, platy, mottled, microcrystalline, calcite 
fossil, small angle top cone Tentaculites, common 
argillaceous, some calcite white calcite micro fracture 
fill. 

SHALE - black, hard - very hard, blocky, abundant 
siliceous, moderately calcareous, some calcite white micro. 
fracture fill, common pyrite disseminated, streaks, and 
fragments; LIMESTONE - gray brown (whitish - gray to dark 
gray speckled), platy, mottled, microcrystalline, calcite 
fossil, small angle top cone Tentaculites, common 
argillaceous, some calcite white calcite micro fracture 
fill; 

SHALE - black, hard - very hard, blocky, abundant 
siliceous, moderately calcareous, some calcite white micro 
fracture fill, common pyrite disseminated, streaks, and 
fragments; LIMESTONE - gray brown - dark gray, mottled, 
hard, brittle, platy, microcrystalline, calcite fossil, 
small angle top cone Tentaculites, common argillaceous, 
some calcite white calcite micro fracture fill, rare 
bitumen black, high lustre, amygdaloidal fractures; 
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Formation tops 
Sample interval 

(in meters) 

3113 - 3115 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

LIMESTONE - gray brown - dark gray. mottled, hard, brittle, 
platy, microcrystalline, dried bitumen in microfracture 
lined with calcite crystals, calcite fossil, small angle 
top cone Tentaculites, common argillaceous, some calcite 
white calcite micro fracture fill, rare bitumen black, high 
lustre, amygdoidal fractures; 

Some notes on the lithology of the rocks drilled in P-66-A between 3080m and 
3115m. 

The rock encountered from 3080m to 3115m contains what appears two units with 
limestone separated by shale. This could be a repeat section, or it represents 
an undisturbed succession. The lowermost sample of this interval from 3112.S0m 
to 3115.00m contains abundant pieces of opaque calcite, common pieces of 
quartz and small clear quartz crystals, and pieces of opaque to translucent 
dolomite. Also encountered were small pieces of brittle dried bitumen, black, 
high luster, with amygdaloidal-like fractures. A few pieces had already been 
found in sample 3112.50m, but then a decision as to its origin waivered 
between in-situ and/or a mud additive. This riddle was solved when, in 
circulated 3115.00m bottom hole sample, a cutting was found that contained 
limestone and part of a micro fracture almost filled with calcite crystals; 
not closed, but with space left between the two surfaces of crystal tops, 
indicating crystal growth was from the fracture walls towards the centre of 
the fracture. The open space between the two opposite surfaces studded with 
crystal tops, is filled with black shiny dried bitumen. This was a most 
wonderful discovery, since similar fractures filled with dried bitumen 
(Gilsonite) are characteristic of the Nahanni limestone and dolomite in wells 
drilled in the Pointed Mountain Field and in other wells that were drilled in 
the region. At this time, it is not known how far the 311S.00m bottom hole 
depth is from the top of the Nahanni dolomites. It might be concluded that 
the limestone we have ~ in the last 3S meters of the p-66-A hole might 
include basal Horn River limestones and uppermost limestones of the Nahanni 
Formation. 

The limestones encountered in the 3080m to 3098m interval are not sedimentary 
limestones. 'It appears that these Limestones are defined as Limiestones, 
because of their reaction with O.lnormal HCL acid, leaving some argillaceous 
residue. In places, the distinction between argillaceous Limestone and 
calcareous shale is very difficult; if not impossible. In addition, it is more 
than likely that these limestone are the result of a series of complex 
diagenitic events • 
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Formation tops 
Sample interval 

(in meters) 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

It appears. that a mainly argillaceous black rock, claystone to shale, 
containing abundant pyrite, went through a silicification cycle, changing the 
rock into a very hard siliceous claystone-shale, that I have described in many 
cases as a siltstone; gritty feel and hard. This "siltstone" then was 
subjected to a calcification process, which diagenetically converted the 
"siltstone" to varying degrees into a mottled rock, that reacts actively with 
0.1 normal HCL acid, suggesting it is a limestone; very little residue is left 
after acid has removed all calcite. The limestone designation seems logic as 
the rock contains calcified fossils. Unfortunately, such calcified fossils are 
also present in siliceous shales/claystones. These fossils include, 
Tentaculites; three dimensional, suggesting that hardening of this rock, due 
silification, occurred somewhere prior to advanced induration. Or, as an 
alternative, local calcification of these fossils occurred early in the 
induration process. 

It is noted here, that the calcification of the "siltstone" occurred as if it 
followed original very fine bedding in the "siltstone". A bedding that can not 
be detected when cuttings of non-calcified "siltstone" are examined in detail. 
Thus, calcification highlights that "bedding". Also, the calcification 
process, although appearing to follow original bedding, has the appearance, on 
a cross section surface, not of thin beds, but of a string of flattened beads. 
With more advanced calcification, the "partially calcified siltstone" is 
converted into a grayish brown coloured limestone. Following that, it appears 
that further calcification results in a grayish brown to whitish and dark gray 
"salt and pepper" microcrystalline limestone. Usually, the description "salt 
and pepper" is used for sandstone, but that is how it looks. Further 
calcification results in a microcrystalline whitish-blackish salt and pepper 
limestone. 

Note: The content of the above two pages is based on visual observations on 
location P-66-A, and not on reviews of literature and other sources. 

[An alternate interpretation might envision diagenetically changed original 
sedimentary argillaceous limestones and possibly calcareous shales of the 
Nahanni, between 3102m and 3115m?; silicification to varying degrees?] 

3115 - 3125 DOLOMITE - light tan, light brown, microcrystalline, dried 
brittle black bitumen and soft black bitumen, abundant 
calcite, pieces of crystals, some blackish due to bitumen; 

C L Consultants 
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Formation tops 
Sample interval 

(in meters) 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FOaT LIARD P66A 
LAT 60 40' / LONG 12l lO' 

Sample descriptions that follow [3115-3500] whipstock no.4 were logged by Fred 
Richardson January 27/98 to February 4/98 

3115 - 3120 

3120 - 3125 

3125 - 3130 

3125 - 3130 

3130 - 3135 

3135 - 3140 

3140 - 3145 

3145 - 3150 

Sample is 100% cement; 

Sample is 100% cement; No sample - teflon beads; 

Teflon beads; DOLOMITE - dark gray, fine crystalline to 
medium crystalline and some coarse crystalline; DOLOMITE -
white, medium crystalline to coarse crystalline and some 
fine crystalline, fair intercrystalline porosity, fair 
~ porosity; 

DOLOMITE - white, fine crystalline to medium crystalline, 
no gas show, sample ground very fine, and abundant cement, 
difficult to access porosity, occasional bitumen; 
40-50% of sample is cement; 

DOLOMITE - white, fine crystalline to medium crystalline, 
no gas show, sample ground very fine, and abundant cement, 
difficult to access porosity, occasional bitumen; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - dark gray, black, fine crystalline 
to medium crystalline, trace intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - dark gray, black, fine crystalline 
to medium crystalline, trace intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, fair intercrystalline 
porosity, fair vuggy porosity; 
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Formation tops 
Sample interval 

(in meters) 

3150 - 3155 

3155 - 3160 

3160 - 3165 

3165 - 3170 

3170 - 3175 

3175 - 3180 

LITIIOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40 I I LONG 123 30 I 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, fair intercrystalline 
porosity, fair vuggy porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, fair intercrystalline 
porosity, fair vuggy porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, fair intercrystalline 
porosity, fair vuggy porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium ci"ystalline, fair intercrystalline 
porosity, fair vuggy porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, fair intercrystalline 
porosity, fair ~ porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, fair intercrystalline 
porosity, fair vuggy porosity; 
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Formation tops 
Sample interval 

(in meters) 

3180 - 3185 

3185 - 3190 

3190 - 3195 

3195 - 3200 

LITIIOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline. fair intercrystalline porosity. fair vuggy 
porosity. ~ some clear quartz crystals. occasionally 
calcareous; DOLOMITE - gray. dark gray. black. fine 
crystalline to medium crystalline. fair intercrystalline 
porosity. fair ~ porosity; 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline. fair intercrystalline porosity. fair vuggy 
porosity. ~ some clear quartz crystals. occasionally 
calcareous; DOLOMITE - white. coarse crystalline to very 
coarse crystalline. trace of intercrystalline porosity, 
trace vuggy porosity. trace ~ occasionally calcareous; 
DOLOMITE - gray. dark gray, black, fine crystalline to 
medium crystalline. ~ intercrystallineporosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline. fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline. trace of intercrystalline porosity, 
trace of ~ porosity, trace ~ occasionally 
calcareous; DOLOMITE - gray, dark gray. black, fine 
crystalline to medium crystalline. rare intercrystalline 
porosity; 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline. fair intercrystalline porosity, fair vuggy 
porosity, gas. some clear quartz crystals. occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline. trace of intercrystalline porosity, 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - gray, dark gray, black. fine 
crystalline to medium crystalline. rare intercrystalline 
porosity; 
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Formation tops 
Sample interval 

(in meters) 

3200 - 3205 

3205 - 3210 

3210 - 3215 

3215 - 3220 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair ~ 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of ~ porosity, trace gas, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, rare intercrystalline 
porosity; DOLOMITE - gray, gray - brown, fine crystalline 
to microcrystalline, rare intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair ~ 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of ~ porosity, trace ~ occasionally 
calcareous; DOLOMITE - gray, gray - brown, fine crystalline 
to microcrystalline, ~ intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, ~ intercrystalline 
porosity; DOLOMITE - as above, fine crystalline to 
microcrystalline, rare intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace of intercrystalline porosity, trace of 
vuggy porosity, trace gas, occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity. ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - brown, fine crystalline to 
cryptocrystalline, trace intercrystalline porosity, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, ~ vuggy 
porosity, occasionally calcareous; 

page - 76 -
C L Consultants 
Limited ----------------------------------------------------------~ 



I 
r-

, ,. 

Formation tops 
Sample interval 

(in meters) 

3220 - 3225 

3225 - 3230 

3230 - 3235 

3235 - 3240 

3240 - 3245 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline. trace of intercrystalline porosity. trace of 
vuggy porosity, trace ~ occasionally calcareous; 
DOLOMITE - gray. dark gray. black. fine crystalline to 
medium crystalline. rare intercrystalline porosity; 
DOLOMITE - brown. fine crystalline to cryptocrystalline, 
trace intercrystalline porosity, occasionally calcareous; 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - brown, fine crystalline to 
cryptocrystalline, trace intercrystalline porosity, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, rare ~ 
porosity, occasionally calcareous; 

DOLOMITE - gray, dark gray, black, fine crystalline to 
medium crystalline, rare intercrystalline porosity; 
DOLOMITE - gray, gray - brown, fine crystalline to 
microcrystalline, rare intercrystalline porosity; DOLOMITE 
- brown, fine crystalline to cryptocrystalline, trace 
intercrystalline porosity, occasionally calcareous; 
DOLOMITE - white. coarse crystalline to very coarse 
crystalline. rare vuggy porosity, occasionally calcareous; 

DOLOMITE - gray, dark gray, black, fine crystalline to 
medium crystalline, rare intercrystalline porosity; 
DOLOMITE - gray, gray - brown. fine crystalline to 
microcrystalline, rare intercrystalline porosity; DOLOMITE 
- brown, fine crystalline to cryptocrystalline, trace 
intercrystalline porosity, occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, rare intercrystalline 
porosity; 
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OJ Formation tops 
Sample interval 

(in meters) 

3245 - 3250 

3250 - 3255 

3255 - 3260 

3260 - 3265 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity. fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of ~ porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, rare vuggy porosity, occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - brown, fine crystalline to 
cryptocrystalline, trace intercrystalline porosity, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, ~ ~ 
porosity, occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace of intercrystalline porosity, trace of 
~ porosity, trace ~ occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace of intercrystalline porosity, trace of 
vuggy porosity, trace ~ occasionally calcareous; 
DOLOMITE - gray, dark gray, black, fine (Orystalline to 
medium crystalline, ~ intercrystalline porosity; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, rare vuggy porosity, occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, rare vuggy porosity, occasionally 
calcareous; 
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Formation tops 
Sample interval 

(in meters) 

3265 - 3270 

3270 - 3275 

3275 - 3280 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, fair intercrystalline porosity, fair 
~ porosity, ~ some clear quartz crystals, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, trace of 
intercrystalline porosity, trace of ~ porosity, trace 
~ occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, rare vuggy 
porosity, occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, ~ of intercrystalline porosity, 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, ~ vuggy porosity, occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace of intercrystalline porosity, trace of 
vuggy porosity, trace ~ occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porOSity, fair vuggy 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, rare intercrystalline 
porosity; DOLOMITE - brown, fine crystalline to 
cryptocrystalline, trace intercrystalline porosity, 
occasionally calcareous; 
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Formation tops 
Sample interval 

(in meters) 

3280 - 3285 

3285 - 3290 

3290 - 3295 

3295 - 3300 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline. trace of intercrystalline porosity. trace of 
vuggy porosity. trace ~ occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals. occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity. 
trace of vuggy porosity. trace ~ occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity. fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, ~ vuggy porosity, occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity. fair ~ 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystallineporosit~ 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, rare vuggy porosity, occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity. fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of vuggy porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, ~ vuggy porosity, occasionally 
calcareous; 
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Formation tops 
Sample interval 

(in meters) 

3300 - 3305 

3305 - 3310 

3310 - 3315 

3315 - 3320 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A, 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, gas. some clear quartz crystals, occasionally 
calcareous; DOLOMITE - gray, dark gray, black, fine 
crystalline to medium crystalline, ~ intercrystalline 
porosity; DOLOMITE - brown, fine crystalline to 
cryptocrystalline, trace intercrystalline porosity, 
occasionally calcareous; 

DOLOMITE - gray, gray - brown. fine crystalline to 
microcrystalline, rare intercrystalline porosity; DOLOMITE 
- white, coarse crystalline to very coarse crystalline. 
~ vuggy porosity. occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace of intercrystalline porosity, trace of 
vuggy porosity, trace ~ occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of ~ porosity, trace ~ occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, ~ vuggy porosity, occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair vuggy 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace of intercrystalline porosity, 
trace of vuggy porosity, trace gas, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, rare vuggy porosity, occasionally 
calcareous; 
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Formation tops 
Sample interval 

(in meters) 

3320 - 3325 

3325 - 3330 

3325 - 3330 

3330 - 3335 

3335 - 3340 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace of intercrystalline porosity, trace of 
~ porosity, ~ ~ occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity. fair ~ 
porosity, ~ some clear quartz crystals, occasionally 
calcareous; DOLOMITE - white, coarse crystalline to very 
coarse crystalline, trace porosity, trace of ~ 
porosity. trace ~ occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair intercrystalline porosity, fair ~ 
porosity, gas, some clear quartz crystals, occasionally 
calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity. slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline. occasional clear 
quartz crystals; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calci te, occas:; onally calcareous; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
occasional clear quartz crystals; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
poor intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline, occasional clear 
quartz crystals; DOLOMITE - gray, dark gray, black, fine 
crystalline to very fine crystalline, poor intercrystalline 
porosity; 
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Formation tops 
Sample interval 

(in meters) 

3340 - 3345 

3345 - 3350 

3350 - 3355 

3355 - 3360 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, light 
gray, fine crystalline to very fine crystalline, trace 
intercrysta11ine porosity, some intercrysta11ine bitumen; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrysta11ine porosity, some intercrystal1ine bitumen; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline, poor 
intercrysta11ine porosity; DOLOMITE - gray. fine 
crystalline to very fine crystalline, trace 
intercrysta11ine porosity, some intercrysta11ine bitumen; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
occasional clear quartz crystals; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrysta1line porosity, some intercrystal1ine bitumen; 
DOLOMITE - brown, cryptocrystalline to microcrystalline, 
tight; 
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Formation tops 
Sample interval 

(in meters) 

3360 - 3365 

3365 - 3370 

3370 - 3375 

3375 - 3380 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, fair vuggy 
porosity, slight trace of calcite, occasionally calcareous; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, slight trace of calcite, occasionally 
calcareous; DOLOMITE - gray, fine crystalline to very fine 
crystalline, trace intercrystalline porosity, some 
intercrystalline bitumen; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
occasional clear quartz crystals; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrystalline porosity, some intercrystalline bitumen; 
DOLOMITE - brown, cryptocrystalline to microcrystalline, 
tight; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fai~vuggy porosity. slight trace of calcite. 
occasionally calcareous; DOLOMITE - gray. dark gray. black, 
fine crystalline to very fine crystalline, poor 
intercrystalline porosity; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrystalline porosity, some intercrystalline bitumen; 
DOLOMITE - brown. cryptocrystalline to microcrystalline, 
tight; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline, poor 
intercrystalline porosity; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrystalline porosity, some intercrystalline bitumen; 
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Formation tops 
Sample interval 

(in meters) 

3380 - 3385 

3385 - 3390 

3390 - 3395 

'. 

3395 - 3400 

3395 - 3400 

3400 - 3405 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline, poor 
intercrystalline porosity; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrystalline porosity, some intercrystalline bitumen; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, fine crystalline 
to very fine crystalline, trace intercrystalline porosity, 
some intercrystalline bitumen; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
poor intercrystalline porosity; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline, poor 
intercrystalline porosity; DOLOMITE - gray, fine 
crystalline to very fine crystalline, trace 
intercrystalline porosity, some intercrystalline bitumen; 

DOLOMITE - gray, dark gray, black, fine crystalline to very 
fine crystalline, poor intercrystalline porosity; DOLOMITE 
- brown, cryptocrystalline to microcrystalline, tight; 
DOLOMITE - white, coarse crystalline to very coarse 
crystalline, trace vuggy porosity, trace clear quartz 
crystal, trace calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very tine crystalline, poor 
intercrystalline porosity; 
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Formation tops 
Sample interval 

(in meters) 

3405 - 3410 

3410 - 3415 

3415 - 3420 

3420 - 3425 

3425 - 3430 

LImOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline. fair ~ porosity. slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray. dark gray. black, 
fine crystalline to very fine crystalline. poor 
intercrystalline porosity; DOLOMITE - white. coarse 
crystalline to very coarse crystalline. trace ~ 
porosity. trace clear quartz crystal. trace calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline. fair vuggy porosity. slight trace of calcite. 
occasionally calcareous; DOLOMITE - gray, dark gray. black, 
fine crystalline to very fine crystalline, poor 
intercrystalline porosity; DOLOMITE - white. coarse 
crystalline to very coarse crystalline, trace ~ 
porosity. trace clear quartz crystal, trace calcareous; 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline. fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray. dark gray, black, 
fine crystalline to very fine crystalline. poor 
intercrystalline porosity; DOLOMITE - brown. 
cryptocrystalline to microcrystalline. tight; 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline. fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, ccarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, trace vuggy 
porosity, trace clear quartz crystal, trace calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline. fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - gray, dark gray, black, 
fine crystalline to very fine crystalline, poor 
intercrystalline porosity; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; 
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Formation tops 
Sample interval 

(in meters) 

3430 - 3435 

3435 - 3440 

3440 - 3.445 

3445 - 3450 

LlmOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair ~ porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
poor intercrystalline porosity; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline. slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, dark 
gray. black. fine crystalline to very fine crystalline, 
poor intercrystalline porosity; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; 

DOLOMITE - white. coarse crystalline to very coarse 
crystalline, fair vuggy porosity, slight trace of calcite, 
occasionally calcareous; DOLOMITE - white, coarse 
crystalline to very coarse crystalline, slight trace of 
calcite, occasionally calcareous; DOLOMITE - gray, dark 
gray, black, fine crystalline to very fine crystalline, 
occasional clear quartz crystals; DOLOMITE - gray, dark 
gray, black. fine crystalline to very fine crystalline, 
poor intercrystalline porosity; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, slight trace of calcite, occasionally 
calcareous; DOLOMITE - gray. dark gray, black, fine 
crystalline to very fine crystalline, occasional clear 
quartz crystals; DOLOMITE - gray, fine crystalline to very 
fine crystalline, trace intercrystalline porosity, some 
intercrystalline bitumen; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; 
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Formation tops 
Sample interval 

(in meters) 

3450 - 3455 

3455 - 3460 

3460 - 3465 

3465 - 3470 

3470 - 3475 

3475 - 3480 

3480 - 3485 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor ~ porosity, occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - gray, dark 
gray, very fine crystalline to fine crystalline and some 
medium crystalline, fair fracture porosity; DOLOMITE -
brown, cryptocrystalline to microcrystalline, tight; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor vuggy porosity, occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor ~ porosity. occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor vuggy porosity, occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 

DOLOMITi - white, coarse crystalline to very coarse 
crystalline, poor vuggy porosity. occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray. fine crystalline to medium crystalline; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor vuggy porosity, occasional clear quartz 
crystal, occasionally calcareous; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor vuggy porosity, occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 
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Formation tops 
Sample interval 

(in meters) 

3485 - 3490 

3490 - 3495 

3495 - 3500 

LITHOLOGY 

SAMPLE DESCRIPTION 

RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor ~ porosity, occasional clear quartz 
crystal, occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor ~ porosity. occasional clear quartz 
crystal. occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 

DOLOMITE - white, coarse crystalline to very coarse 
crystalline, poor ~ porosity. occasional clear quartz 
crystal. occasionally calcareous; DOLOMITE - brown, 
cryptocrystalline to microcrystalline, tight; DOLOMITE -
gray, dark gray, fine crystalline to medium crystalline; 

3500m 
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RANGER FORT LIARD P66A 
LAT 60 40' / LONG 123 30' 

GEOLOGICAL SUMMARY AND CONCLUSIONS 

Side track #3, Ranger Fort Liard P66A, kicked off at around 1400m. 
Directional drilling, building up to a 45 degrees angle was drilled to 3115m 
when intermediate casing was set. Hole conditions were excellent from around 
1950m down to 3115m, but many tight hole intervals, unloading of shale, and 
large diameter hole caused considerable concern for the integrity of the hole 
until it was finally cased. The section drilled between 1400m and 1950m 
contains medium gray to dark gray to light brown to tan, soft, platy, 
sometimes blocky, shale, micromicaceous in places, calcareous to varying 
degrees, sometimes slightly dolomitic. This shale unloads easily when mud 
pressure is lowered or when there is much activity in the hole. While the 
directional drilling had build up to, and reached, the 45 degrees angle, the 
production of finely ground up rock so characteristic of drilling that 
interval, continued even when the harder more stable strata were drilled from 
1950m to 3115m. Well cutting samples contained at times almost no cuttings, 
but were dominated by pieces of mud solids, scraped of the well bore wall and 
characterized by shiny black surfaces, almost resembling slickensides. In this 
case, they are recent slickensides; actual friction surfaces. With the high 
downhole temperatures and pressures, it is increasingly difficult to assess 
what actually took place at the bit. Not mechanically, but physically and 
chemically. From time to time the hole dragged and with a mud, containing 
irregular and sometimes very high percentages of mud solids, the hole drag 
increased. From time to time, efforts were made to decrease the hole drag and 
bottom torque. This was done by adding crushed wallnut shells to the mud. 
Interesting to note that the mud company does not carry tables and graphs that 
show that these wallnut shells at 1000 to 5000 psi are compacted to very small 
pieces indeed. In this hole it was clearly visible that below 1950m the real 
cuttings of the silicified shale were larger than the compressed crushed 
wallnut pieces. In effect a useless addition to the mud, that tended to pack 
off the MWD tool and caused problems in the mud pumps. The most important 
adaptation to the lithologies in this hole was the production of very clean 
mud that had no problems carrying sloughings and cuttings. That was all that 
there is to it. 

Sidetrack no.4 was required because a fish was left in the hole and had to be 
cemented off and sidetracked around. Kick off point was 3115m [measured) and 
directional drilling started on January 27, 1998 and successful drilled past 
the fish and to TD of 3500m at 04:00 hrs February 4, 1998. Drilling was 
completed without any major problems. 

The lithology consisted primarily of white Dolomite very course crystalline 
with some spotty vuggy porosity to 10 or 12 % • Forty to fifty per cent of the 
samples are dark grey to black Dolomite, very fine crystalline and tight. One 
good gas show was encountered at 3166m [2280] units. Smaller gas shows are as 
follows: 346 units at 3j78m and 760 units at 3408m. 

Logging operations began February 5, 1998 18:00 to 20:00 and could not reach 
bottom • Hole was bridged off at 3288m • A clean out trip followed and an 
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RANGER FORT LIARD P66A 
LAT 60 40' I LONG 123 30' 

GEOLOGICAL SUMMARY AND CONCLUSIONS (cont.) 

obstruction was felt at 3288m • While circulating on bottom at 3106m the well 
kicked gas in the early morning hours February 7, 1998. The gas kick was 
controlled, and 25m3 of mud was lost to the formation. After mud volume was 
rebuilt and all gas circulated out of mud we were ready to log again at 05:15 
February 9, 1998. And all logs were completed at 20:00 hrs. Logs run were 
STI, Sonic, Density, Laterolog, & EMI. 

J,,"lFcbv-ON ~ , 
The nextAlOeteber 10, 1998) we receiv~orders to run 177.8 mm casing. 
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