1823 Ranger North Liard P-66A
- Tubing Change Program
[ Jan-Feb. 2000 -




SOQ0

RANGER OIL

RANGER NORTH LIARD P-66A

Tubing Change Program

RANG)ERQIL LIMITED ) . E— —_—
900, 311 - 6th Avenue S.W., Calgary, Alberta, Canada T2P 3H2 = Telephone (403)303-7300 * Fax(403)303-7626 = Website: www.ranger-oil.com




January 17, 2000

National Energy Board
444 - 7" Ave. SW.
Calgary, Alberta

T2P 0X8

ATTENTION: Mr. A.B. Graw

- Dear Andy:

RE: Ranger North Liard P-66A
Tubing Replacement

Please find attached, Ranger Oil Limited’'s “Operations Program for a Tubing Change”
on the above captioned well. This program is a continuation to the "Application to Alter"
submitted and approved June 18, 1999 - your file 9211-R36-1-2RE WID #1823.

The 1999 operations were temporarily suspended to facilitate evaluation of the flow test
conducted in August 1999. Results from the evaluation have resulted in Rangers
decision to increase the tubing size for well production purposes. Ranger proposes to
re-enter the well and replace the existing 88.9mm production string with a 114.3mm
production string and associated wellhead equipment.

| have attached copies of our program. The proposed operation is designed with
reference to prior screening reviews. The design is such that the well will remain
isolated throughout with a tubing plug in the incoloy nipple at 2951mKB below the
permanent packer at 2949mKB. Operations will therefore be benign in nature. At this
time, a rig has yet to be contracted. Once a contractor has been assigned, Ranger will
submit the apprpriate rig and equipment certifications.

Should you have any:n-quéstions or require further information with respect to this
application, please contact me at 303-7329

-Thank you,
RANGER OIL LIMITED

e

J. Leroy Brown, P.Eng.
Senior Completions Engineer
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RANGER OI L LIMITED

Fort Liard P-66A
Tubing Change Objectives

Confirm Well suspension status and wellbore integrity
Employ a service rig and equipment to pull existing 88.9mm tubing.

Run a casing inspection log over the 177.8mm liner and 244.5mm
intermediate casing strings.

Run a new 114.3mm production tubing string w/a Sub Surface Safety Valve
at 150m.

Replace the existing 88.9mm wellhead w/a temporary 114.3mm wellhead.-

Re-suspend the well in a safe manner to await new wellhead installation and
tie-in early 2000.

Replace the temporary wellhead w/a new 114.3mm CLADDED Wellhead.
(Note: New Wellhead delivery in late March 2000.)
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National Energy Board

Office national de I'énergie

APPROVAL TO ALTER CONDITION OF

A WELL

This application Is la be submilled to the Chiel Conservation Olficer at least 45 days belore commaencement of operations.

Well Name: Ra.ngerFortLlardP'GGA ............ Area: Liard"‘ ..........
Operator: ... Ranger O Limited.................... Contactor: BOTUS Well Sexrvice . .~ oo
Driling Rig or Unit: . E¥ecision Rig HAL6E ... Depth: .. 3499 R KB MD ............................
Coordlngtes: Lat: 60.0. . .35.'. 5566 '.' ........................... Long: . 1230 . 41' o 25 '3]:" ...............
Date ADW lssued: . Decenber, 24,. 3:996 ................. Date of last Operation: February, 23, 1999 ..............
Elevation-KBRT: ...459.89. M ... ... ..., (ASL) GUSealloor: ........ 449.49M '
TYPE OF OPERATION AN
s e o e = T S i eene

-------------------------------------------------------------------------------------------------

----------------------

------------------------------

----------------------------------------------------------------------

-------------------------------------

------------------------------------------------------------------

---------------------------------------------------

------------------------

.. shut=in.  Under these clean-up-afid testing conditions, it is expected we would flow
2 EOBAL 9500 ErdO3MD GRS a1+ eere ettty

-----------------------------------------------------------------------------------------------------------

R I I R R T O O O S S R R R I I R I I R R R I R I N I R R R R B R R N R R A S S S B BT SR I W )

R R R I R N R A B A N S R B AR S )

--------------------------------------------

dsigned: ... os .S . (.. . (&fw\,y\-—- .......

----------------------------------------------------------------

................................................................

T, o v s eevtseataonasnosononsonsosoaasssonsonsasnans
Rosponsible Olficer
Name:..... J' L . Brown ................... Company: . Ranger Oil L:I.m:l.ted .......................
| 3-7329
Datet...... June 7' . 1999 .................. Phone: . ... (403) 30 ....................................
APPROVAL

---------------------------------------

‘wio: 1823, UWL 300P66604012.304 -

-------------------------------------

Well Status
Suspended [X
Completed O
Abandoned 0O

Chief Consaervallon Officer

-----------



| RANGER OIL

June 7, 1999

National Energy Board
311 - 6 Avenue S.W.
Calgary, Alberta

T2P 3H2

ATTENTION: Mr. A.B. Graw

Dear Andy:

RE: Ranger Fort Liard P-66A
Approval to Alter Condition of a Well

Please find attached, Ranger Oil Limited's “Application for Approval to Alter the
Condition of a Well." This application is made as a continuance to a prior approved
operation conducted under your file WID #1823 dated February 12, 1999.

-The previous operations were suspended due to an inability to get our workover tools
through the permanent packer. Ranger proposed to re-enter the well with a service rig
operation and remove the permanent packer. A bridgeplug would then be run in
conjunction with a new permanent packer to shut off the lower perforations. The upper
perforations would then be acidized and the well flow tested to confirm productive
‘capability and reserves.

| have attached copies of our proposed program of operations along with our flow test
requirements. Should you have any questions or require further information with respect
to this application, please contact me at 303-7329.

Thank you,

RANGER OIL LIMITED

e

J. Leroy Brown, P.Eng.
Senior Completions Engineer

RANGER OIL LIMITED
900,311 - 6th Avenue S.W., Calgary, Alberta, Canada T2P 3H2 * Telephone (403)303-7300 = Fax(403)303-7626 « Website: www.ranger-oil.com




Justification for the extended flow test in Fort Liard P66A well

The extended flow will be conducted after isolating the water producing. The purposes of
conducting the extended flow test are twofold:

1) To determine if the water zone is properly isolated

In the previous test conducted in July and August of 1998, it was determined that the well
required a minimum drawdown of three percent before the well started to produce water.
By flowing the well at 30 MMCEFD, the estimated drawdown is approximately 15
percent. This higher drawdown for an extended period will prov1de an indication on the
effectiveness of isolating the water.

2) To determine any change in OGIP as a result of isolating the lower interval

During the flow and build-up test in July and August of 1998, it was conducted with both
the gas and water producing zones open. A total of 260 MMCEF of gas was produced over
that period. From the pressure data collected, we estimated the OGIP to be in the range of
100 to 120 BCF. This equates to reservoir withdrawal of approximately 0.25 percent.

The present test was designed to flow approximately 0.3 percent of the OGIP. It involved
flowing the well at 30 MMCEFD for 10 days followed by a 20-day build-up. The purpose
is to achieve adequate depletion such that we can determine the OGIP.






NORTHWEST s
TERRITORIES NW T Z"L‘_lf Ce el
WATER BOARD bOL><
WATER REGISTER: N3L1-1717
December 17, 1999
Mr. Leroy Brown RN
Senior Completions Eng. L e

Ranger Oil Ltd. .
900, 311 - 6th Avenue S.W.
CALGARY, AB T2P 3H2 < Y

Dear Mr. Brown:

ISSUANCE OF A “B” TYPE LICENCE

Attached is a duplicate of Licence No. N3L1-1717 granted to Ranger Oil Ltd. by the
Northwest Territories Water Board in accordance with the Northwest Territories Waters
Act. The other original of this Licence has been filed with the Department of Indian
Affairs and Northern Development in Yellowknife, Northwest Territories.

Also attached are general procedures for the administration of licences in the Northwest
Territories. | request that you review these and address any questions to the Board'’s
office. '

In conclusion, please be advised that this letter with attached procedures, all inspection
reports, and correspondence related thereto are part of the public Water Register, and
are intended to keep all interested parties informed of the manner in which the Licence
requirements are being met. All Water Register material will be considered when the
Licence comes up for renewal or amendment.

The full cooperation of Ranger Oil Ltd. is anticipated.

Sincerely, Q
N k/é‘ve-)‘-’
Wray
Chairman

N.W.T. Water Board
Attachments (2)

P.O. Box 1500, Yellowknife, NT, X1A 2R3, 2nd Floor Goga Cho Building
Phone: (867) 669-2772 Fax: (867) 669-2719



GENERAL PROCEDURES FOR THE ADMINISTRATION OF LICENCES
ISSUED UNDER THE NORTHWEST TERRITORIES WATERS ACT
IN THE NORTHWEST TERRITORIES

At the time of issuance, a copy of the Licence is placed on the Water Register in
the office of the Northwest Territories Water Board in Yellowknife, and is then
available to the public.

To enforce the terms and conditions of the Licence, the Minister of Indian Affairs
and Northern Development has appointed Inspectors in accordance with Section
35(1) of the Northwest Temitories Waters Act. The Inspectors coordinate their
activities with officials of the Water Resources Division of the Department of indian
Affairs and Northern Development. The Inspector responsible for Licence No.
N3L1-1717 is located in the South Mackenzie-Fort Simpson District Office.

To keep the Water Board and members of the public informed of the Licensee’s
conformity to Licence conditions, the Inspectors prepare reports which detail
observations on how each item in the Licence has been met. These reports are
forwarded to the Licensee with a covering letter indicating what action, if any,
should be taken. The inspection reports and covering letters are placed on the
public Water Register, as are any responses received from the Licensee pertaining
to the inspection reports. |t is therefore of prime importance that you react in all
areas of concern regarding all inspection reports so that these concems may be
clarified.

If the renewal of Licence No. N3L1-1717 is contemplated it is the responsibility of
the Licensee to apply to the Water Board for renewal of the Licence. The past
performance of the Licensee, new documentation and information, and points
raised during a public hearing, if required, will be used to determine the terms and
conditions of any Licence renewal. Please note that if the Licence expires and
another has not been issued, then water and waste disposal must cease, or you,
the Licensee, would be on contravention of the Northwest Territories Waters Act.
Itis suggested than an application for renewal of Licence No. N3L1-1717 be made
at least eight months in advance of the Licence expiry date. '

If, for some reason, Licence No. N3L1-1717 requires amendment, then a public
“hearing may be required. You are reminded that applications for amendments
should be submitted as soon as possible to provide the Water Board with ample
time to go through the amendment process. The process may take up to six (6)

months or more depending on the scope of the amendment requested.
2
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Specific clauses of your Licence make reference to the Board, Analyst or
Inspector. The contact person, address, phone and fax number of each is:

BOARD:

ANAYLST:

INSPECTOR:

A/Executive Assistant

Northwest Territories Water Board

P.O. Box 1500

YELLOWKNIFE, NT X1A 2R3
Phone: (867) 669-2772
Fax: (867) 669-2719

Taiga Water Laboratory

Northern Affairs Program

Department of Indian Affairs and

Northern Development

P.O. Box 1500

YELLOWKNIFE, NT. X1A 2R3
Phone: (867) 669-2780
Fax: (867) 669-2718

South Mackenzie-Fort Simpson District Office

Northern Affairs Program

Department of Indian Affairs and

Northern Development

P.O. Box 150

FORT SIMPSON, NT XOE ONO
Phone: (867) 695-2626
Fax: (867) 695-2615



NORTHWEST TERRITORIES WATER BOARD

Pursuant to the Northwest Territories Waters Act and Regulations the Northwest
Territories Water Board, hereinafter referred to as the Board, hereby grants to

RANGER OIL LIMITED

(Licensee)
900, 311 -6™ AVENUE S.W.
of CALGARY, ALBERTA T2P 3H2

(Mailing Address)

hereinafter called the Licensee, the right to alter, divert or otherwise use water subject
to the restrictions and conditions contained in the Northwest Territories Waters Act and
Regulations made thereunder and subject to and in accordance with the conditions
specified in this Licence.

Licence Number N3L1-1717 (RENEWAL)

Licence Type "B"

Water Management Area NORTHWEST TERRITORIES 03

Location RANGER FORT LIARD E-53
Latitude 60°32'26" N. and Longitude123°40'48" W.
NORTHWEST TERRITORIES

Purpose WATER USE AND WASTE DISPOSAL

FOR INDUSTRIAL UNDERTAKINGS IN OIL &
GAS EXPLORATION AND ASSOCIATED USES

Effective Date of Licence DECEMBER 17, 1999

Expiry Date of Licence MARCH 31, 2001

This Licence issued and recorded at Yellowknife includes and is subject to the annexed
conditions.

NORTHWEST TERRITORIES WATER BOARD

== \J




PART A:

1.

SCOPE AND DEFINITIONS

Scope

a)

b)

This Licence entitles Ranger Oil Limited to use water and dispose of waste for
industrial undertakings in oil and gas exploration and associated uses in the
Fort Liard area at well site “Ranger Fort Liard E-53" located at 60°32'26"
Latitude and 123°40'48" Longitude, Northwest Territories and to construct a
bridge and undertake any associated watercourse training along an unnamed
creek near the above noted well site.

This Licence is issued subject to the conditions contained herein with respect
to the taking of water and the depositing of waste of any type in any waters or

" in any place under any conditions where such waste or any other waste that

results from the deposits of such waste may enter any waters. Whenever new
Regulations are made or existing Regulations are amended by the Governor
in Council under the Northwest Territories Waters Act, or other statutes
imposing more stringent conditions relating to the quantity or type of waste that
may be so deposited or under which any such waste may be so deposited this
Licence shall be deemed, upon promulgation of such Regulations, to be
automatically amended to conform with such Regulations; and

Compliance with the terms and conditions of this Licence does not absolve the
Licensee from responsibility for compliance with the requirements of all
applicable Federal, Territorial and Municipal legislation.

Definitions

In this Licence: N3L1-1717

“Act” means the Northwest Termritories Waters Act;

“Regulations” mean Regulations proclaimed pursuant to Section 33 of the
Northwest Territories Waters Act;

“Board” means the Northwest Territories Water Board established under Section
10 of the Northwest Territories Waters Act;

| “Inspector” means an Inspector designated by the Minister under Section 35(1) of

the Northwest Territories Waters Act;
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“Licensee” means the holder of this Licence;
“Minister” means the Minister of Indian Affairs and Northern Development;

“Waste” means waste as defined by Section 2 of the Northwest Territories Waters
Act;

“Waters” mean waters as defined by Section 2 of the Northwest Territories Waters
Act;

“Artesian_Aquifer” means a water-bearing stratum, which when encountered
during drilling operations, produces a pressurized flow of groundwater that reaches
an elevation above the water table or above the ground surface;

“Drilling Fluids” mean any liquid mixture of clay, water or chemical additives
pumped downhole;

“Modification” means an alteration to a physical work that introduces a new
structure or eliminates an existing structure and does not alter the purpose or
function of the work, but does not include an expansion;

“Permeability” means the capacity to transmit water through a medium; and

“Sump” means an excavation in impermeabile soil for the purpose of catching or
storing fluids. '

PART B: GENERAL CONDITIONS

1. The Licensee shall file a report with the Board not later than March 31 of the
year following the calendar year reported which shall contain the following
information:

a) the total quantity of water used in cubic metres during the drilling operations;

b) an itemized list indicating the names, uses and quantities of all substances
which were used during the drilling operation and were discharged into the
drilling sump;

c) details of work completed;



d) details on the restoration of any sumps;
e) a list of unauthorized discharges; and
f) any other details of water use or waste disposal requested by the Board within

45 days before the annual report is due.

Meters, devices or other such methods used for measuring the volumes of water
used and waste discharged shall be installed, operated and maintained by the
Licensee to the satisfaction of an Inspector.

PART C: CONDITIONS APPLYING TO WATER USE

1.

The Licensee shall obtain all fresh water for camp use and well drilling from an
unnamed creek near the well site or as otherwise approved by an Inspector.

The daily quantity of water used for all purposes shall not exceed 100 cubic metres.

The water intake hose used on the water pumps shall be equipped with a screen
with a mesh size sufficient to ensure no entrainment of fish.

PART D: CONDITIONS APPLYING TO WASTE DISPOSAL

All wastes to be disposed of from the drilling operation shall be completely
contained in a drilling Sump near the drill site, or at an alternate Sump location, as
approved by an Inspector. '

Sumps shall be constructed of material that normally exhibit low permeability in a
manner that prevents intrusion of runoff water.

In the event the initial Sump does not consist of low permeability materials, the
Licensee shall construct an offsite Sump to the satisfaction of an Inspector.



4.  There shall be no disposal of Drilling Fluids from the Sump into any waters or onto
any land surface where drilling fluids may enter any waters.

5. The Licensee shall construct and maintain the Sumps to the satisfaction of an
Inspector.
6. If during the drilling, an Artesian Aquifer is encountered producing water flowing at

the surface, the Licensee shall notify an Inspector immediately. A sample of not
less than ten (10) litres shall be collected from the fiowing source at the point of
discharge from the well. Five (5) litres shall be made available to an Iinspector for
analysis, and the Licensee shall have the remaining five (5) litres analysed.

7. The disposal of fluids generated by an Artesian Aquifer to other than a snow
bermed area requires the approval of the Inspector.

8. The sealing of an Artesian Aquifer shall be to the satisfaction of an Inspector.
9. No decant of waste or water from a Sump is permitted without prior approval of the
Inspector. '

PART E: CONDITIONS APPLYING TO STREAM CROSSINGS

1. The Licensee shall ensure that the construction of any permanent bridges conform
to the plans submitted with the Water Licence application to the Board.

2. The removal of naturally occurri'ng material from the bed or banks of the unnamed
creeks below the ordinary high watermark for construction purposes is not
permitted.

3. - The Licensee shall not cut or modify any stream banks.
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4. The Licensee shall erect silt fences in the unnamed creeks during construction as
approved by an Inspector.

5. The Licensee shall use suitable rip-rap material which must be silt free and
uncontaminated.

6. All sites affected by construction or removal activities shall be stabilized and suitable
erosion control measures implemented to minimize sediment deposition into the
unnamed creeks.

7. The Licensee may carry out modifications to the bridge construction without written
approval from the Board providing that such modifications are consistent wit the
terms of this Licence and the Licensee has notified an Inspector of such proposed
modifications at least five (5) days prior to beginning the modifications and an
Inspector has not rejected the proposed modifications.

8. The Licensee shall ensure that only clean snow is used on all temporary
stream crossings and that no debris is left on the surfaces of the crossings.

9. Temporary stream crossings shall be notched or removed before spring
break-up to facilitate natural flow.

PART F: CONDITIONS APPLYING TO MODIFICATIONS

1. The Licensee may, without written approval from the Inspector, carry out
Modifications to the planned undertakings provided that such Modifications are
consistent with the terms of this Licence and the following requirements are met:

a) the Licensee has notified the Inspector in writing of such proposed
Modifications at least thirty (30) days prior to beginning the Modifications;

" b) such Modifications do not place the Licensee in contravention of either this
Licence or the Act;

c) the Inspector has not, during the thirty (30) days following notification of the
proposed Madifications, informed the Licensee that review of the proposal will



require more that thirty (30) days; and
d) the Inspector has not rejected the proposed Modifications.

Modifications for which all of the conditions referred to in Part E, Item 1 have not
been met may be carried out only with written approval from the Inspector.

The Licensee shall provide to the Board as-built plans and drawings on the
modifications referred to in this Licence within ninety (90) days of completion of the
modifications.

PART G: CONDITIONS APPLYING TO CONTINGENCY PLANNING

=N

The Licensee shall, by January 15, 2000, submit to the Board Ranger Oil's
Environmental Procedures Manual.

The Licensee shall maintain a copy of the Environmental Procedures Manual and
a copy of the Contingency Planning and Emergency Response for Fuel Spills plan
on site in a readily available location to the satisfaction of the Inspector.

The Licensee shall ensure that petroleum products, hazardous material and other
wastes associated with the project do not enter any waters.

If, during the period of this Licence, an unauthorized discharge of waste occurs, or
if such a discharge is foreseeable, the Licensee shall:

a) report the incident immediately via the 24 Hour Spill Report Line
(867) 920-8130; and

b) submitto an Inspector a detailed report on each occurrence not later than thirty
(30) days after initially reporting the event.

// NORTHWEST TER IES WATER BOARD
i
e

Witness . Chaa



Well Information
Lease Survey




RANGER OIL

WELL DATA
Operator: Ranger Oil Limited
AFE #: E9D 006
Location: Unit P, Section 66
Elevations: G.L.=449.49m K.B.=459.89m KB.-C.F.=10.35m
Total Depth: 3500.00mKB MD. 3000.62 mKB TVD
Conductor Casing: 22 jts, 508 mm, 139.87 kg/m, K-55 BT&C Hallmark casing
landed at 262.66 m. Cemented with 80 tonnes 0:1:0 CaCl,.
Lost circulation on displacement.
Surface Casing: 79 jts., 339.7 mm, 101.2 kg/m, K-55, BT&C casing landed at 1008 mKB.
Cemented with 92 tonnes 0:1:0 “G” +. 2% D-13 +.5 % D69
{Interm/Prod. Casing: 244.5 mm, L-80, BT&C as follows:
. 51 joints at 79.62 kg/m from 3115 to 2452 mKB
180 joints at 69.94 kg/m from 2452 to surface with stage collar landed at ~1300
mKB. '
Stage 1 — 17 tonnes 0:1:0 Class “G” + 35% D66 + 1.25% D-160 + .5% D-65 + .5%
D-28
Stage 2 - 68 tonnes 0:1:0 Class “G” + .3% B71 + .5% D-65. Continuous returns
noted throughout. Calculated cement top at 800 mKB.
Production Liner: 42 jts, 177.8mm, L-80, LT&C @ 38.7kg/m & landed at 3499.00 mKB wi/liner lap to
2909.43 mKB. Cemented w/14.7 t 0:1:0 ‘G’ + 35% Silica + .5% D65 + .3% D28 + .2%
D121 + 100 1 D135 + 1960 1 D600 + 76 | D47. Displaced @ .6m*/min. w/continuous
returns throughout. :
Wellhead: Per Attached
Casing Data:
Size mm; 244.50 177.8 88.9 114.3
Weight: 69.94/79.62 38.69 13.69 18.75
Grade: L-80 L-80 L-80 L-80
Thread: BT&C LT&C NS-CT NS-CT
Drift ID mm: 216.5/212.80 156.20 72.82 97.36
Collapse (kPa): 32,750/45,640 37,300 70,050 51,710
Burst (kPa) 47,370/54,680 49,920 72,600 58,122
Tension (daN) 402,600/472,400 230,900 92,070 128,127
Capacity (m*/m) 0.038192/0.036918 0.019961 0.00454 .007944
Annular Volume w/
88.9 mm m%/m 0.031977/0.030704 0.013751
114.3mm m*m 0.027920/0.026650 0.009700

Well Status:

NOTE: 244.50mm x 79.62 kg/m casing. Special drifted to 216 mm.

Otis "PX' plug in the Otis ‘X' nipple at 2950.98mKB. Tubing full of inhibited water. Plug tested
to 28Mpa. Backpressure valve installed in tubing hanger. Annular full of inhibited fresh
water.



RANGER OIL LIMITED

AUTHORIZATION FOR EXPENDITURE
Schedule of Estimated Completion Costs

(Completion, Recompletion, Workover and Abandonment)

AFE No:
Date: “T5-Dec-9Y|
Prepared By: J.L. Brow Sianatue: Page: Tol 1

CAUON: .- CRanger-NOtN - LFard 6o A - - - TUDING & Womea G | R e S R R DRI T
[Code Ttéms and Descrnptions Tntangible [Tangible |
lh 00 {Company Labour Misc. $1,500
101 |Company Travel and Subsistance Fieldtrip requirements $3,400
156 |Road and Surface Construction 20 days repair/maintenance @ $1,000 /day Ilce Bridge $120,000 | $140,000
403 |Outside/In-house Engineering & Design Programming/Engineering $5,000
322 |Wellsite Engineering Supervision 15 days @ $1,800 Iday $27,000
400 |Communications 15 days @ $200 Iday $3,000
254 |Rig Move and Anchors MI/MO  $100,000 Anchors $5,500 RU/Tearout $10,000 | $115,500
251 [Service Rig/Snubbing Unit Costs 10 days @ $10,000 124hr day Water/Standby $25,000 | $125,000
264 JUnderbalanced Drilling Services
257 {Crew Transportation and Subsistence
j| 256 Camp Costs 12  days @ $3,500 Iday MI/MO & RURO $60,000 | $102,000
263 |Fuel 12 days @ $1,500 Iday Trucking $18,000
258 |Botler Costs 12 days @ $1,000 /day $12,000
260 |Trucking Mob/De-mob testequ. $ 80,000 Mob/De-Mob Eng. Shack, tanks, other $100,000 | $180,000
261 |Welding
259 |Bits
262 |Water - Supply and Haul 10 days water Truck @ $700 /day CampH20@ $500 /day $5,000 $12,000
353 |Load Fluid
351 [Completion Flulds and Chemicals Inhibitor/ph reducers $5,000
352 |Acidizing and Chemicals
 |Logging Casing Inspection Log. $50,000
Perforating {3\ &)
‘n-»¥3 |Wire Services - Slickline retrieve/run/set plugs $6,000
323 |Equipment Rentals - Surface 12 days @ $2,000 /day $24,000
324 |Equipment Rentals - Downhole
314 jContract Services Misc. :
401 |Safety Services H2S safety $15,000
315 |Fracturing
316 |Production Testing and Analysis 12 days @ $2,500 /day MU/MO & RURO $60,000 $90,000
317 |Miscellaneous - Int. Costs 5% $81,100
355 |Fluld Disposal 100 m3 inhibited water @ $100 /m3 Trucking/Service $15,000 $25,000
308 |Fishing Services
320 jWell Abandonment Plugs/Remedial Cementing
158 |Reclamations/Site Restorations/Surface Abandonment . $20,000
480 |Operator Overhead 3% 2% 1% [ $18,200
700 |Tubing 3100 m114.3mm @ $48.00 /m Truck/Inspect/Torque turn/Tube test $60,000 $60,000 $148,800
702 |Downhole Equipment, Packers Incoloy SSSV, pressure line, surface equipment Service/lnstall $25,000 $25,000 $130,000
705 |Sucker Rods, Bottom Hole Pump
706 |Artificial Lift Systems, Pumpjack
710 |Production Tanks
715 |Wellhead Equipment 114.3 mm Cladded wellhead Serviceftruck/pull/set WH plug $20,000 $19,000 $260,000
Sub Totals $1,182, [$535,800 |
JTOTAC $1.721,500 |

Yional Information:  Costs associated w/constructing ice bridge, opening road, MO wi/required equipment and personal, rig in camp, service rig & test
unit. Check wellhead pressures, bleed off annulus & tubing, install BOP's, recover WH plug, release from packer, circ to cool well, POOH & lay
down the 88.9mm thg, run a casing inspection log, run 114.3mm tubing string c/w SSSV @ 150m & control line to surface , circulate, re-inhibit reduce
ph level of well fluids, land in packer w/neutral weight & pressure test, install WH plug, remove BOP's, install 114.3mm cladded wellhead & PT. Rig out.
Release service rig & equipment, prep lease for tie-in and surface facility tie-in.
s:/drilling/1999/workover/costinwt




>

0 Alternate ©
Elevations: B t27im_ D X
chagnsg 449.49 W/C g. —[\ N0 /
erse . .
N: 45235 E: 445.00 60°40" ount Flett d ) -
S: 45510  W: 454.95 o | m | o | LN \\”\/1[7( \" *
N: 457.20  W: 457.25 (-/ \ﬂ \l ) ' /:h'.'aka
£0.5km X
> ,:)5 +4. ‘\ !
A2 | N{E
Q
N £ 0k N a
& Proposed \
: : : . 18 Ullugv E
\ gjrjs|s i‘o“\ I
\
s a3 55 43 38 23 5 /5 nl -] 55
\ GEODETIC AND UTM COORDINATES, (1927 NAD) /]
i A\ W&l Stafion | Latftude | Longitude | Nerthings | _ Eostings =
E ; \\‘\\'6%‘ TRAVERSE STATIONS 3
5 W CI00 |6035'27.711" | 12340°52.252" | 6717223.94 | 462684.04 \ \
g \‘\\ CIOI |60735'25.980" | 123%1'03.554" | 67ITIT2.IT | 462511.50 \ A\
LEASE PLAN \?\ 5 PROPOSED WELL \\ \
e 155000 i 3% Surface | 6035'55.664" | 123%1'25.316" | 6718093.96 | 462189.98 \ \
il (i3 Bottom | 60'35'19.098" | 123%1'5.353" | 6716966.81 | 46178189 -
\‘l\ b n ol st “ 3 22 | n | ) ol \m
\ 3, 60730 a6
I 0 Q £268.8km to
a:r;om \\v}, °§ . ‘;’, \Fon Nelson
125.2 W-%g-se Q\ ° ; = ACCESS PLAN. . . o
416 S % AN -~ Fd DSTENCES ARE GROUND AND ARE IN METRES - o
BN~ 0 2ge LS 77 Post & Bt's  1yS WELL IS DIRECTIONALLY DRILED TO 6-56 .+ Seales 1:150,000
0 Py Mkd. C100 FROM THIS SURFACE LOCATION IN P—66 (OPTION W/C #2) . A :
OR: as 77 Post & Bt's - -
—. RANGER FORT LIARD P—66
| CURTIS E. HENRIE, CERTIFY THAT THE e
SURVEY REPRESENTED BY THIS PLAN IS
RANQEROIL LIMITED mgmﬁmwmmgz'gg lN UNlT P’ SOEC'TION 66 .
SR e s e GRID AREA 6040' , 12330
&Q Z . 4. | Moved Bottom Hole se/12/2
- - 3. | Loocse Moved 8/11 /19
CANADA LANDS SURVEYOR 7~ S E S I : Sureyor Bl e e v /i
] I. | Revised A/R Plan 96,
Al u - . Job No.: 96K04'8 No. | Revision = Dote
~ﬂ STUART ENGINEERNG 8 SURVEYING LD, 200, 517 - I0TH AVBMUE S.W.

[

.

R Sy v v S

A — v o AR AT SNV T

CALGARY, ALBERTA, CAN:DA T2R 0A8  (403) 234-9018 Fax.-(403) 2662919




- bre} Alternate ©
‘ Elevations: 2 s, T
W LEASE: 449.49 w/C o Nggug!
N: 45235 E: 44500 6040’ ount Flett 3 =4
S: 45510  W:. 454.95 Alrs : /
. 20 k] [ 4 50 40 30 ™ o0
m‘ .

N: 45720  W: 457.25 (-/ Aﬁ ) | [ J#azim
-) & i:4.0|km -

7
Vet i N E
3
326%56'15" 4  Froposed
58.68 oL ice Bridge-}-— :
13019°30" N anoo YA
/ \
e [ 53 43 35 23 5 3 ™ (-] -]
GEODETIC AND UTM COORDINATES, (1927 NAD)
Station | Latitude | Loagitude | Northings |  Eastings 2
TRAVERSE STATIONS H
S cl00 |6035°27.711" |12340'52.252" | 6717223.94 | 462684.04 \
g b\ Cl0l |60735'25.980" | 123'41'03.554" | 67ITIT2.I7 | 462511.50 ' \ \
LEASE PLAN  \l} o  |PROPOSED WELL ' A\NAN
| Sodle: 155000 ! o‘.s, Surface | 60735'55.664° | 12341'25.316° | 6718093.96 | 462189.98 \ :
il ({‘;'f;. Bottom |60735'19.098" | 12341'51.353" | 6716966.91 | 461781.89 :
l| b : n L] st “« 3 21 " ' n L} s
¢ . .
Qe 60730’ :
3 el -, 60%30'
Boftom &“%% - 2 _ : 3 +268.8km to
Hole & s , o X Fort Neison
2 W -_ N
5?:6 s,}"-“ : \i’\\\\ R gg%uees ARE GROUND AND ARE IN METRES AC~CESS PN . -
%‘ifg‘%\ \.\,/’76@‘355‘ GLS 77 Post & BI'S T4 WELL IS DIRECTIONALLY DRILLED TO G-66 .+Seale: 1:150,000
Y 253" FROM THIS SURFACE LOCATION IN P68 (OPTION W/C #2)
OPERATOR; | S et & B '
Mkd. CIOI

_ - RANGER FORT LIARD P—66
e e e IN UNIT P, SECTION 66
s ol o ™ GRID AREA 60%40'., 12330

RANQGEROILLIMITED

& Z . . _ Moved Bottom Hola 96/12/2
- = 1/19
CANADA LANDS SURVEYOR m S E S m,;&, o ulator: CH > r,.:...m :ﬁ;am
I ' - [ Revieod /2
EE =4 : ’ Job No.: 96K048 e A & feem PO

STUART ENGINEERING & SURVEYING LTD. 200, SI7 - lo™H Am‘ S.W. CALGARY, ALBERTA, CANADA TZR 0A8 (403) 234-9018 FAX. (LO3) 266-299

§ \3 ';" \

¥




Well Diagram
History




RO PR

e D i e o e

st

RANGER OIL LIMITED
EXISTING DOWNHOLE WELL PROFILE
28 Location: Banger Fort Liard P-66A Date: 10.1an-00
27 KB (m) 469.89 GL {m) 449.49 KB to CF: 10.35 KB to THF: 8.80
26 No. Sizo OD Waelght Thread Grade Landed @ Top @
26 Joints mm kg/m Collar mKB mKB
28 Cond Caslng: 22 608.00 130.87 BT&C K-65 262.68 Surface
{Cement: Stage 1 - 80t 0:1:0 'G' + CaCl, w/Lost circulation on displacement.
Surface Casing: - 79 | 336,70 } 10120 | BT&C K-55 1008.00 ]  Surface
Stage 1 92t 0:1.0 'G' + .2% D-13 + .6% D-89
Intermediate Casing 51 1 244.50 | 79.62 BT&C L-80 3116.00 I 2452.00
180 | 244.50 69.94 BT&C L-80 2462.00 | Surface
25 C Stage 1 171 0:1:0 'G' + .36% D68 + 1.26% D160 + .6% D65 + .5% D28 —
Stage 2 68t0:1:0 'G'+.3% B71 + .6% D85 wicontinuous retumns. Est. Cement to 800m.
262.66 Conductor {Production Liner: 42 { 177.80 38.70 LT&C L80 3409.00 2600.00
Casing |Ci Stage 1 14.7t 0:1:0 'G' + 35% Silica + .5% D85 + .3% D28 +.2% D121 + 1001 D136 + 1860! D600
+ 761 D47 displaced @ .6m3/min w/continuous retums throughout.
1008.00 |Surface Casing[Pr Tublng: 215 | 88.80 [ 1384 i NSCT__ | L0 | 3071.00 [ Surface
[Per Upper Nihanni (gross interval) 3115.00 to 317200 |
" R Middte Nihanni (gross interval Abandon) 3234.00 to 3302.00
1300.00 o = Stage Too! Lower Nihanni (W/TTG, net interval) 3324.00 to 3334.00
Lower Nihanni (W/TTG, net interval} 3349.00 to 3356.00
4
k) "XN' nipple w/ TINAL TUBING STRING (Bottom Up) Tongth VD Top
Otis 'XN' Plug em Descripton (m) mKB ™|
in place 1 1 -120. 65 x 88.8mm wireline re-entry guide w/EUE thread. 0.15 2064.61
2 2 - 88.6mm x 1.80 & 3.10m L-80 EUE pup jis @ 13.68kg/m 4.99 2969.62
22 3 |1 - 88.9mmx.48m Otis 'XN' EUE nipple w/69.85mm profile & 66.93mm No-Go. 0.43 2069.19
4__|1-B6.0mm x 3.08m L-B0 EUE pup ]| @ 13.60kg/m 3.08 2060,11
8 |1-88.6mm x 1.22m L-80 EUE perforated Alpplo @ 13.60k/m 122 2064.80
6 1 - 1650.8x88.9mm L-80 NSCT casing 0.28 2054.61 ||
7 1 - 88.9mm x .31m Otis "X’ nipple w/69.85mm profile w/EUE pin x NSCT box 0.34 2054.27
8 1 - 88.9mm x 2.95m L-80 NS-CT pup jt @ 13.88kg/m 2.95 2051.32
9 |1-88.6mm x.34m INCOLOY 9625 NSCT Otis ‘x‘ nipple w/69.85mm profile. 0.34 2060.98
21 11 1 - B5.ommx gnum perm pa er (HTE) 0.64 848.80
— T — 12 |1- mmmm er) 0.47 2048.33
19 13 [1-88.emm NSCT 'XL' On-Off w/71.45mm 'X’ profile & Aflas seal. 0.77 2647.68
— 14 11 -88.9mm x 2.86m L-80 NSCT tubding pup jt @ 13.88kg/m 2.98 2044.60
17 15 {1 -88.9mm OUs "X’ nipple wi71.45mm profile & NSCT thread. 0.31 2843.98
16 18 |1 - 160.8x88.8mm L-80 NSCT casing 0.31 2044.29
15 17 }1-88.9mm x 3.01m L-80 NSCT pup jt @ 13.69kg/m 3.01 2940.97
14 18 [1-150.8x88.0mm L-80 NSCT casing centralizer 0.31 2037.66
16 [1-88.8mmx 3.01m pup . m 3.00 K
I 13 1 20 |1 - 150.8x88.9mm L-80 NSCT casing centralizer 0.31 2037.35
H H 21 |1-88.9mm x 1.76m L-80 NSCT pup )t @ 13.69kg/m 1.76 2636.50
3115.00 12 22 [153 -88.9mm L-BO NSCT tubing jtis @ 13.88kg/m 1435.51 1500.08
11
9
10
9 23 |1 -86.6mm Ots 'X nipple w/71.45mm profile. (Landed 1500m @ 12.7°) 0.31 1499.77
8 24 |1 -88.9mm x 3.03m L-80 NSCT pup jt @ 13.69kg/m . 3.03 1496.74
25 [157 -88.8mm L-80 NSCT tubing jis @ 13.68kg/m 1473.04 23.70
7 26 |3 - 86.9mm x 3,09, 1.74 & .62m L-80 NSCT pup Jt @ 13.68kg/m 5.35 18.35
—n— 27 |1 -88.9mm L-80 NSCT tubing jt Q 13.69kg/m 9.60 8.85
000 28 |1 -88.9mm Tubing Hanger 0.25 8.60
5
4 Dropped tools - Top Down Top @
9a |1-73mmx 177.8mm x 1.656 m INCOLOY 825 Halliburton 'BWB' perm packer 1.85 3338.00 |
3 8a {1-73mm x 1.08m INCOLOY 925 NSCT pup jt @ 9.67kg/m down. 1.06 3338.66
2 7a__[1- 73mm x .30m INCOLOY 825 NSCT Otis 'X' nipple w/58.75mm profile. 0.30 3340.71
8a |1-73mm x 2.99m L-80 NS-CT pup jt @ 8.67kg/m 2.89 3341.01
2064.76 1
S5a |1 -73mm x.31m Otis 'R’ nipple w/55.68mm profile. EUE pin x NSCT box 0.31 2915.25 3304.40
4a  |1-73mm x 1.24m L-80 EUE perforated nipple @ 9.67kg/m 1.24 2015.51 3384.71
311500 7] Upper Nihanni 3a [1-73mm x 3.04m L-80 EUE pup jt @ 9.67kg/m 3.04 2916.52 3395.95
317200 J Perforations 2a |1-73mm x.49m Otis ‘RN’ EUE nipple w/55.58 profile & 51.06mm No-Go. 0.59 2918.99 3308.00
- 1a [T -73mm x.10m Otis wireline re-entry guide w/EUE thread. 0.10 2919.47 3308.58
3215 10k Bridgeplug
Total String Length (m) (ltem 8 {0 22) 2056.16
3220 10k Bridgeplug KB to Tubing Hanger Flange 8.60
3234.00 Middle Nihanni Tubing Landed Dggth {mKB) 2084.76
3302.00 Perforations —
Tubing Wt on ] Wt. on
3324.00 Lower Nihanni Welght 40120 daN Packer 9000 daN Hanger 31120 daN
3334.00
3338 Milled Packer Wallhead Make: Rector W.P 3EMPa__ Type: Flanged
Dual Master Valve Make: Rector W.P. Type: ange:
|Perforations Size: 79.376mm Trim - A487
Casling Valves Make: Rector W.P. 35MPa  Type: ‘Flanged
3349.00 Siza: 790,376mm Trim A487
3356.00 O Choke Make: N/A
3394.40 5a Dropped Surf. Casing Status:
4a [oo] Well Status: Temporary well suspensi ffective Aug. 30, 1690.
3a Tailjoint * The tubing e g Ianded in the °X* nl pple @ 2660.88mK8. The ? is filled w/inhibited
| 2a | water, topped 8 8MPa. ed essure valve in the dognut. rod.
3390.68 1a Tools The BB.0/244 BIT77. Bmm annulus ls Hﬂea wﬂnﬁlﬂ d waﬁ EW widlesel and pressure lesled (o 21MPa.
3404.00 !oT! Dropped Gun Water, topped w/methanol & pressure tested to 21 MPa, I d a backpressure valve in the dognut. Secured.
3482.00 oo PBTD NOTE: Dropped tools were pushed w/mlil tools and do not represent a Iogg_ed depth.
3460.00 ™ Net Perfi 3116-3122; 3125-3130; 3134-3148; 3162-3158; 3165-3172; 3234-3248; 3260-3272;

3276-3280, 3286-3202; 3205-3302; 3324-3334 and 33498-3356mKB




RANGER OIL LIMITED
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Date: 10-Jan-00
'XN' nipple w/ Perforation Interval {ton down}
Otis *XN' Plug gnation [3)
in place K 3115.00 3122.00 7.00
J 3125.00 3130.00 5.00
1 3134.00 3148.00 14.00
H 3152.00 3159.00 7.00
G 3165.00 3172.00 7.00
F 323400 324800 14
E 3260.00 3272.00 12,00
D 3276.00 3280.00 4.00
[ 3285.00 3262.00 7.00
B 3205.00 3302.00 7.00
A 3324.00 3334.00 10.00
Al 3349.00 3356.00 7.00
X’ nipple w/Otls *PX Plug in place
FINAL TUBING STRING (Botiom Up) Lenath Top
ftem Description m D mKB
1 1 - 120.65 x 88.9mm wireline re-entry guide wEUE thread. 0.15 2664.61
2 |2-88.9mmx 1.89 & 3.10m L-80 EUE pup jts @ 13.68kg/m 4.99 2059.62
3 |1 - 88.9mmx.48m Otis ‘XN’ EUE nipple w/69.85mm profile & 66.93mm No-Go. 0.43 2059.19
4 {1 -88.9mm x 3.08m L-80 EUE pup jt @ 13.68kg/m 3.08 2056.11
5 |1 -88.8mm x 1.22m L-80 EUE perforated nipple @ 13.69kg/m 122 2054.89
8 }1-150.8x88.9mm L-80 NSCT casing centralizer 0.28 2054.61
7 |1 -88.8mm x .31m Otis ‘X' nipple w/69.85mm profile WEUE pin x NSCT box 0.34 2054.27
8 ]1-88.9mm x 2.85m L-80 NS-CT pup jt @ 13.68kg/m 285 2051.32
9 |1-88.9mm x .34m INCOLOY 825 NSCT Otis ‘X’ nipple w/69.85mm profile. 0.34 2050.98
10 |1 - 88.9mm x 1.25m INCOLOY 925 NSCT pup jt @ 13.68kg/m down. 1.24 2049.74
41 |1 - B8.9mmx177.Bmm INCOLQY 625 Guiberson Magnumn perm packer (HTE) 0.94 2048.80
32 |1-85.8mm premium taich assembly w/exira seal (High Temp. Elastoner) 0.47 2848.33
Upper Nihanni 13 |1 - 88.9mm NSCT XL’ On-Off wi71.45mm °X' profile & Aflas seal. 0.77 2047.56
14 |1 -88.9mm x 2.968m L-80 NSCT tubing pup jt @ 13.68kg/m 2.96 2944.60
15 |1 - 88.9mm Otis *X nipple w/71.45mm profite & NSCT thread. 0.31 2043.98
16 |1 - 150.8x88.9mm L-80 NSCT casing centralizer 0.31 2044.29
17__]1 - 88.9mm x 3.01m L-80 NSCT pup jt @ 13.68kg/m 3.01 2040.97
18 |1 - 150.8x88.9mm L-80 NSCT casing i 0.31 2937.66
19 |1-88.9mm x 3.01m L-80 NSCT pup jt @ 13.6%kg/m 3.00 2037.97
20 |1 - 150.8x88.9mm L-80 NSCT casing 0.31 2037.35
21 |1-88.9mm x 1.76m L-80 NSCT pup jt @ 13.68kg/m 1.76 2935.59
22 ]153 -88.9mm L-80 NSCT tubing jts @ 13.68kg/m 1435.51 1500.08
23 |1-85.0mm nipple Wil profile. (Landed 1500m @ 12.7°) 0.31 1490.77
24 |1 -88.9mm x 3.03m L-80 NSCT pup jt @ 13.68kg/m - 3.03 1496.74
, 25 157 -88.9mm L-80 NSCT tubing jts @ 13.68kg/m 1473.04 23.70
Perforations 26 13 -88.9mm x 3.08, 1.74 & .52m L-80 NSCT pup jt @ 13.68kg/m 5.35 18.35
27 ]1-88.8mm L-BO NSCT tubing jt @ 13.6%kg/m 9.50 8.85
10K BP 28 |1-88.9mm Tubing Hanger 0.25 8.60
Total String Length (m) (item 6 (0 22) 2056.16_|
10k BP KB to Tubing Hanger Flange 8.60
Tubing Landed Depth (mKB) 2964.76
Middle Nihanni
Dropped tools - Top Down Top @
ga ]1-73mm x 177.8mm x 1.65 m INCOLOY 925 Halliburton 'BWB' perm packer 1.65 3338.00
8a [1-73mm x 1.06m INCOLOY 925 NSCT pup jt @ 9.67kg/m down. 1.06 3339.65
7a |1 -73mm x.30m INCOLOY 925 NSCT Otis ‘X' nipple ‘w/68.76mm profile. 0.30 3340.71
6a |1-73mm x 2.99m L-80 NS-CT pup jt @ 9.67kg/m 2.99 3341.01
Sa {1-73mmx .31m Otis ‘R’ nipple w/55.68mm profile, EUE pin x NSCT box 0.31 291525 | 3384.40
43 |1-73mm x 1.24m L-80 EUE perforated nipple @ 9.67kg/m 1.24 281551 | 3394.71
32 [1-73mm x 3.04m L-80 EUE pup jt @ 9.67kg/m 3.04 201652 | 3305.85
2a  |1-73mm x.49m Otis ‘RN’ EUE nipple w/55.58 profile & 51.05mm No-Go. 0.58 2018.99 3308.98
1a ]1 - 73mm x .10m Otis wireline re-entry guide w/EUE thread. 0.10 2919.47 3369.58
Perforations Tubing " Wton Wi on
Waeight 40120 daN Packer 8000 daN Hanger 31120 daN
Lower Nihanni
Wellhead Make: Rector W.P 35MPa  Type: Flanged
Packer pushed to Dual Master Valve Make: Rector W.P, 35MPa  Type: Flanged ||
3338 Size: 79.375mm Trim A487
Casing Valves Make: Rector W.P. 35MPa  Type: Flanged
Perforations Size: 79.375mm Trim A487
Choke Make: N/A
Dropped
Surf. Casing Status:
Tailjoint Well Status: Temporary well suspension eflective Aug. 30, 1999.
The tubing is suspended w/an Otis ‘PX' plug fanded in the *X' nipple @ 2050.88mKB. The thg is filled wiinhibited
Tools water, lopped wiDiesel & pressure tlested 1o 28MPa. Instalied a backpressure vaive in the dognut. Secured.
Dropped The 88.8/244.5/177 Bmm annulus is filled w/inhibited water, topped w/diese! and pressure tested to 21MPa.
Gun . Water, topped w/methanol & pressure tested to 21MPa. Installed a backpressure valve in the dognut. Secured.
PBTD NOTE: Dropped tools were pushed w/mill tools and do not represent a logged depth,
TD Net Perforations:

7|

| 92, 329! s an mKB

3115-3122; 3125-3130; 3134-3148, 3152-3159; 3165-3172; 3234-3248; 3260-3272,




RANGER OIL LIMITED

1 Hrs. | 1 COMPLETION SUMMARY Cumn Cost
Initial Completion -F the and flow test well to detenmine productivity and reserves.
20-Feb 24 Uneroememed.DdﬂmvigusedtodrmomanddembboﬂnmRanCBLVDng Wellreadybmg-mdwnmlehonemnpmem. $189.045
widrilling rig. cleaned out & ready foe csg perforating. Nipple BOP's. PT csg, liner iap & BOP's.
21-Feb 48 PT surface lines, . Waiton $239.491
| 23-Feb 96 @ggwls 127mgmmhfanetof15bmalsg4mmz Wireline set packer $456.139
27-Feb 48 Rigoutltm fgin mm&mum Tube test in w/BB.9mm NSCT thy. Space out, PT, cire to inhibited fluid. $672,476
1-Mar 24 Land dognut w/8000daN compression. install welthead & rig in test head. Pull prong & plug. POOH. Flow well on clean-up. $639,383
S| for build-up. Recovered a fotal of 48.88m3 H20. Tubing volume only 13.82m3 for a total of 160.24m3 left to recover.
2.Mar 24__ |Monitor build-up. Rig in Genco, run static gradient Work slickline loose. (Stuck going up - Black on fine.) Open well to flow. §734.601
3-Mar 48 Cont. flowing to testers @ 463x10m3/day w/1.25% H2S & 15.7% CO2. Recovered 310.60m3 H20. (101.48m3 new fluid.) Rig in loggers $799,673
Run fiow meter, Temp., press., Fluid Density & GR-CCL to 350m. Grease inj failure. POOH Wait on tools.
5-Mar 48 Wait on tools. Re-run prod. logging tools above. Make 1 static pass, open well and proceed w/S - flowingflogging passes. Shut in and $859,539
P wi2 static logging down passes. POOH & rig out loggers. WOO. Prepare fo p additional pay. WO tools.
7-Mar 48 Wait on Tools. Rig in & RIH w/Through Tubing spiral gun. Concems wigun swelling after firing and getting stuck in hole. POOH wi/gun $921.977
WOO re: perforating. Rig to flow well. Flow through a 15.08mm choke @ 15440KPa and 463.768x103m3/day. S! for build-up.
Noted wellhead valves not operating property. Close well in at test unit. Top master closed after well cooled from 93 deg C.
8-Mar 24 WO ABB. Service vaives. Vaive bodies pressured up. Bled off. Very little grease in bodies. Service aff vaives w/special MT grease. $969,704
Tore down wing vaive & noted minor Ordered to tear out drilling rig. Set well plugs, downhole and in welthead.
10-Mar | 48 {Tear out the drilling rig equipment. Haul out produced fiuids to disposal. Shut down operations to to evaluate well 1,000,163
17-Mar 72 Mobilize crews. Rig in complete wilesters & loggers. -$1.034.228 |
20-Mar 48 Rig in coil, C&A pumper, N2 pumper & frac pumper. Rig in loggers. RiH w/43mm Spiral Shogun loaded at 20spm w/9.5gr.charges. Perf 1,085 221
3329 . 3334mKB. RIH w/gun #2. Had 2 misruns. Perf on 3rd run, 3324 - 3328mKB. Prepare for acid coil run in AM.
22-Mar 24 RIH w/38.1mm coif to 3335mKB. Pump 1m3 15% HC1 layering across perf interval 3324 - 3334mKB. Soak acid. Pump N2 & flow well © $1.169,129
recover §; acid. POOH wicoil & rig out same. Open to testers and flow on clean-up. Flow through 15.08mm @& 15140KPa.
23-Mar 24 IStweil. Rig in loggers. Rl wiproduction logging tools. Temp. tool failed @ 2750m. PO & replace. Rl to 3040. Tools failed. POOH. $1.187.288
with toots at 750m, a bull piug on the wing vaive blew out. Unconiroled gas flow dragged wireline out of the well, spoofing same
onto the ground. Logging tools into the g the wirefine w exited wing vaive. Closed
the upper master, closed lower master wiproper tumns. Safed out welthead. Replaced upper master & 2 wing valves. WOO.
24-Mar 48 _ |Ordered to suspend operations to await a safety sudit. nded shut down for due diligence & new prog $1.230,712
27-Mar 72 (WO slickline. Run plug in Otis X" @ 3072.5mCF. Bleed-off to 0KPa. Fill thg & PT thg & ann. to 28MPa. instail wellhead backpressure $1.353310
valve. Well safed out. Rig oul & release equipment. Any equipment lefl goes on standby 880331,
31-Mar n/a JOperations supended. Al equipment left on location on standby until summer project start-up. $1.366,873
Workover #1 - reconfigure wellhead and proceed p loggingftesting fo water rate. Cun Cost
N idd | 60 |Mobliize personal & equipment from various bases in Alberta & BC. Load onto barge & transport across fiver to landing. Offioad & $1.547.331
move’s; on lease. Rig in all equip per program for wellhead change & fiow test
6-Jul 125 [Hold a pre-job safety & operations meeting w/all services to include Ranger Caigary personal. Check WH pressures, install $1.645489
i vaive. R 2l o PSL-2
7-Jul 48 {Remove vaive, p Ire P tests. ESD failed. WO replacement & install. PT. Rig in Genco. Run Otis $1.514,067
'RB'MmboIandptmm Chnge out to "GS™ puiling tool &
XY 24 |Ri wi48.3mm gauge fing. Tagged obstruction @ 3357mKB. POOH. SIWOdayﬂght Flow well 2hrs to Oean-up. SI. Rec. 20.9m3 water. $1.845913
SI.RIH recorders to MPP. POH. RiH on logging toots. Denstty too failed. Make logging pass. POOH.
10-Jul 96 |[ROp loggers. R slickline. Run/set tandem recordess in the “RN" @ 3081.85mKB. Rig up METZ fine. Rl w/RTR (real time } $2.058,580
& land above 3081m._Flow well for 24tws. S| for realtime build-up. Monitor wefl to 08:30 hrs 88-07-14.
14-Jul 24 |POOH wMETZ line & recorder. Pull & recover LMR's. Rl wigauge ring. Run a gradient. Ri w/spiral gun & tand on depth. Open well § $2.105,758
600e3/day & perforate 3329 - 3334mKB @ 13spm w/Sgr charg POOH. Al shots fired.
15-Jul 48  JRIw/2nd spiral gun, perforate as above. POOH . Only 2 shots fired. Rl w/3rd gun land on depth. Open well @ 600ed/day & perforate $2.261,154
3324 - 3329mKB @ 13spm w/ogr charges. POOH. All shots fired. RI w/RTR on METZ line. Run static pass. Flow well 4hrs to
stabalized rate of 483.75e3md/day w/H2S = 1.15%, CO2 = 16% & safinity = 135000ppm. Log up/down while flowing. METZ line stuck
3347mKB. Work line to 3335mKB and METZ fine parted. Confirm no line stuck in wellhead. St & secured. WO tools.
17-9d |72 |RI g tools and fish for METZ line. Unable to work toots into small BOPs. Testing ESD failed. WO replacement. $2.341,467
20-Jut 24 |Rig in new ESD & 101.6mm BOF Made 4 graple runs and Metz line. Spool out & recover $2.379.275
21-Jul 24 ]RO fishing toois. R} on slickline. Run static down gradient 1000mcf o 3347mCF. Land@3345mCF Flow well o $2.467.956
obtain a stable flow rate. Attempt to log up. Stuck. Work line. String parted. Fish for line.
2-Jul 24  JContinue fishing. Recover line & recorders to surface. Proceed w/a flow test. $2.527.953
23-Jul 48 Cont.ﬂowlngweﬂ.swbaﬂzedﬁowmhazo.ﬂmdbke&&ssmoﬁﬁce@1Z7Ma.mdgca5m3myg.5lbrm. $2.564.903
25-Jul 24 [Rig in coll. Acid pickle. Rl and 3464mKB. Push to 3404mKB. Start out w/coll. $2.634.918
26-Jul 96 |Finish out w/coil. Rig in electricline. R1 w/55.2mm gauge ring. Tagged obstruction @ 3069.50mKB. Stuck in hote. Work tools, WO well $2.968.748
6hrs to cool down. Work line to come off rope socket. No success. Flow well & attempt to pull No success. Pump diese! to
lubricate. Work tools. Unable to release. Proceed to pump cool fluid down weil to cool. Pulled free w/i21m3 coot fluid pumped.
WO fishing tools. Rig in coil. Fish downhoie toois w/coil. Set down 1000daN onto fish. Pulled 1200daN over & came free. RI,
tag @ 3061.39mCF w/1000daN. POOH & recovered 100% of fish. Perform coil ck to RN" nipple @ 3083mKB. POOH.
30-Jul 24 WO unit. Rig up. Run a gauge ring tn 3037mCF. ‘RN nipple. POOH. Depth locator failed. S1 & WO tools. $3.028.366
At-Jul 24 WO too! repairs. O.K. Ran 53.85mm gauge, tag @ 3068mCF. Ran 56.64mm gauge. Tag 3068mCF. Made 2 wire grab runs, rec. .45m wire. $3.053.603
made additional grapple nun to Otis R' O.K. Run plup & set in ‘R’ nipple. PT failed. Pull, redress & re-set plug.
1-Aug 24  |Bled off WH pressure. Plug leaking. Proceed w/chemical cutter run. Tagged up @ 3073mKB. Pump water @ 100U/min. Could not get $3,138.540
past 3073m. POOH. Ran 68.2mm gauge ring. T agged obstruction @ 780m. Pushed to 1540mmCF. POOH w/drag t 880m then
pulled free to surface. Made 73.7mm & 69.7mm gauge runs to 1507m (Otis 'X’) & 3052m (Otis XN") respectively. No obstruction.
RIH & puil prong & plug from the Ofis "X nipple @ 3077.26mKB. Inspected. Top dogs not engauged. Run wirebrush & clean nipple.
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Workover #1 -Cont. WH and proceed wi p loggingfesting to water rate. Gum Cost
2-Ag 24  |Redress & re-run plug to 3077mKB. RI w/iChem cutter. Unabie to get past 3073mKB. POOH. RI & pull plug & prong. Rl w/chem cutter $3,200,437
on elec. line, log on depth & fire cutter. Pick-up. Stuck on bottom. PO of rope socket & POOH.
3-Aug 24 IRig in coil thg and RI & fish cutter. inspect. Cutter had a burn 3' above the oxidizing tube. Rl w/coil & 54mm drift. Tag up @ 3081mKB. $3,305,657
Tail joint still in place. PO & R wielect line. Logged to Otis '’ nippie @ 3073.97mKB. Tail jt. In tact Pull tight, then poped free. PO.
4-Avg 24 [Rigin coil. Rl w/iwash tool and wash down. Unable to get past 3086mKB. PO. R! elec. line. Run a chem cutter & attempt to cut tog @ $3,376.411
3075.80mKB. Fired cutter & POH. Cutter tube bottom half in nipple. Un-fishable. WOO.
| S-Aug 2¢_|Ri wiS4mm Owen 50gr jet cutter on elec. fine. Log to depth & fire, PO. Cutter fieed. Rl wicoil, T3 121 pipe w/5000daN. S8l In place. PO_ $3.445,853
6-Aug 24 RIw2nd - 54mm Owen 50gr jet cutter on elec. line. Log on depth, fire. PO, cutter wetted out. Misfired. Rl w/50.8mm Owen 50gr jet cutter. $3.498,850
Log on depth @ 3077.50mKB, fire. PO. Cutter wetted out, mis-run. Rig in coil. Rl w/54mm Griz-gun 50gr jet cutter. Tag at damaged
i cutter @ 3079.30mKB. Set 500 daN onto ion & fire Jet Cutter. Ri & tag PB @ 3393.50mKB. POOH.
7-Aug 24 |Ri & og cut-off @ 3077 .80mKB. Make-up & Ri w/Baker 57.9mm dummy tool on coil & work through the cutt-off. No drag/overpull. $3,562,708
PO, recover tools. While deploying through BOP's w/loggers, tools dropped to top of master vaive. Some damaged. WO tools.
8-Aug 48 JWO tools to 98-08-09. Rig in coil. Rl w/S4mm shogun gun on coil & perf 3349 - 3356mKB. Displace .7m3 28% HCI & perform 7 - 1000 $3,703,335
washes from 11.6MPa to 8.7MPa on final wash. Pull coil to 3336mKB. Dispiace 1m3 28% HCI & perform 10 - 100l washes from
13.8MPa to 7.1MPa on final wash-Ri to 3375mKB. Start N2 and flow well @ 272e3m3/day & recover acid to surf. POOH.
10-Aug 48 ]|PO & deploy gun & circ tools out of weil. Prepare too string for Baker Tools. WO toots. Pick-up & deploy Baker TTP c/w pressure $3,903,606
recorders & knuckle joint Work down to 3076.8m. Unable to get through packer. POOH. No visible markings on packer.
12-Aug 24 [Service Baker tools. Re-configure dummy packer tool © better mimick the actual packer system. Re-deploy in hole. RI w/durmmy & $3,976,042
tag up @ 3075mKB. Work in 4500daN compression. Unable to get through packer. POOH.
13-Aug 24  |Finish out widummy tool string. Rig out coil tubing. Rig in stickdine. Set a dart in the Otis "XN* nippie @ 3053mCF. RIw/3 LMR pressure $4,067.561
recorders & land on dart Prepare for flow test of well. (Note: barge 0/ levels critically low. Const. new landings.)
14-Aug 72 [Open well o test unit Proceed wistep rate flows of Bhr ing rates to a max. water free prod rate. Initial $4.215,487
choke set @ 25.4mm ined an 8 hour flow rate of 600 e3m3/day @ 9650KPa & 8.5m3Mmr H20. Cut choke to 15.08mm &
ined an 8 hour fiow rate of 460 e3md/day @ 16870KPa & .35m3hr H20. Cut choke to 13.10mm & obtained an 8 hour flow
rate of 378 e3m3/day @ 18490KPa & .3md/hr H20. increase choke to 17.46mm obtained an 8 hour flow rate of 485.5 e3md/day @
14780KPa & 3.35m3/hr H20. Decrease to 15.08mm choke. 11 hour flow rate was 439.11 e3m3/day @ 16670KPa w/1.25m3Mhr H20.
17-Aug 216 |Decrease to 13.49mm choke, flow rate of 108 hour was 338.35 e3m3/day @ 17780KPa w/t.75m3/Mr H20. Open to 38.1mm $4.641,002
choke, Bhr flow rate was 536.4 e3md/day @ 8290KPa w/15.9m3/hr H20. Cut to 11.51mm choke, 78hr extended flow was
272.11 e3m3/day @ 19780KPa w/.3m3hr H20. Gastec reading yields 1. 1%H2$&15%COZS!M—HLQ 18:00hrs 98-08-25
26-Aug 48  Monitor build-up. The Smin SITP=21450Kpa. Work on new barge landings and road for d orders to $4,690,053
__operat ss-o&27@1sm.Mw/gmofmm:wmmgﬁmmwmw 3
28-Aug 96 ]| The well build-up stabalized @ 21440KPa. After 86hr build-up, rig in slickline. Rl & pull BHP recorders. Got stuck @ 2715mCF. Work $5,182,581
W.WMkeam.mwmmw.Remmmmmm.
2-Sep 72 ]inject fittered produced water down well. Run & set a plug in the Otis XN @ 3060.39mKB. Fill w/nhibited fluids & PT. OK.
N Install backp valve. PT weilhead, dus and tbg. To 28MPa. OK.
5-Sep All equipment not required is Left test unit & camp in place for a short winter operation. $5,374,202
Well Secured, Chained, Locked & Butl Plugged.
Adjustment to sctual $2,025,653
22565 ACTUAL COSTTO: Februarv 17. 1999 $7.399,855 AFE Amount $7,399,855
1999 Hrs. COMPLETION SUMMARY Cum Cost
Workover #2 « re-enter well wicoll to place a layered sand plug to shut off H20.
9-Feb 72 G it to ion. Supervised snow remova! on location, airstrip & road access. Checked ice bridge thickness. $116,224
re-flood as required. MO witesters and initial required equipment. Spot & rig up.
13-Feb 24 Pressure test all surface equipment. OK. Check WH pressures. Tbg. OKPa. L into and open KD $145,803
valve. SITP=18961KPa. Bled off y 1 0. Heat R KA valve. Rig In shickdi
RlH&meprong&p!ugfmm'x‘nppleg:!OS:lmCF Waltfofweﬂﬂwdstostaballzeﬁwﬁms
14-Feb 48 WO well stabalization. Rig in slickline. PT and run static gradient to 3050mCF. POCH & rig down. WO daylite to rig in coil. $199,639
Rig in coil unit & PT as required. Shut down ite fo wait on N2.
16-Feb 24 Check WH pressures. SITP=21500KPa, SICP=2125KPa. Open master and pump 15.2m3 hot fiftered fresh water down tbg. Ri $241516
wi38.1mm coil configured w/a 54mm nipple locator & 43mm tools. Pump hot filtered water down thg/coill annulus @ 50U/min
& 4000KPa. Tag Otis °X nipple at 3074m. Made several pts to work through nipple wio success. POOH.
17-Feb | 24 [Check WH pressures. SITP=21700KPa. Open master and pump 15.2m3 hot filtered fresh water down tbg. RI w/38.1mm coil $298,373
configured w/a 43mmx3m toolstring. Pump hot fittered water down thg/coil annulus @ 50/min & 4000KPa. Tag
Otis X' nipple @ 3074m. Made several attempts to work through nipple w/o success. Pump 64m3 cold water down
thg/coil annulus. Unable to get thwough nipple. POOH. -
18-Feb 24 (Check WH pressures. SITP=15200KPa. Open master and pump 15.2m3 hot filtered fresh water down tbg. Rl w/38.1mm coil $543,644
configured w/a 43mmx1im toolstring. Pump hot filtered water down tbg/coil annulus @ 50Umin. Tag Otis X" nipple @ 3074m.
Made 8 Wts to work through nipple at various pump rates and running speeds w/o POOH.
19-Feb 24 [Check WH pressures. SITP=21000KPa. SICP=3100KPa. Rig in stickline. PT. Open master & Rl w/gauge ring to “XN" nipple @ $579,788
3054mCF. Run and set the plug and prong in the Otis “XN" nipple. Fill thg w/H20 inhibited w/1% MEP-426. PT to 21MPa
Install the wellhead b valve. Rig out testing equipment.
20-Feb 72 ROaIlequapmentforMOMmTwmestmmpwmIommm&mmmbmommbase $669,000
23-Feb 312 WELL SECURED, Wellhead bulipluged, Chained & tocked.
ACTUAL COST TO : Awaitina Finals AFE Amount $900,000 Field Est $669,000
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1999 | Hrs. COMPLETION SUMMARY Cum Cost
Workover #3 - re-enter well wirig, mill packer, set BP, run new packer, production logftest.
24-Jun 120 G 1o location. Notifi services, barge in camp, testers, shacks, rig & equip Spot same & rig up. $209,368
29-Jun 24 [Finish rig up. Mix brine kill fluid. Pressure test wellhead and all surface test equip Purge system. Rig to pull backp valve. $374,626
30-Jun 24 Pressure test all surface equipment. OK. Check WH p Tbg. 0KPa. L into d and open KD $423.239
valve. SITP=2758KPa. Bled off immediately to 0 Heat i R valve. Rig in slickiine.
RIH & pull prong & plug from "X nipple @ 3053mCF. Rioomsllddme.Openwellandﬁowbad(-ﬁ .8m3 H20. Rig in slickiine. PT and
fun static g_radlent to 3054mCF. Drop off rders. POOH. Encountered hydrate p Pump
1-dut 24__[Continue p g methanol. Work tools by hand to surface & S| master valves. Wireline BOP's damaged. WO well ization & parts. $488.442
2-Jul 24 (Open weﬂ Check WH pressures. SITP=21512KPa. Pump methanol down thg. RI w/72.77mm gauge ring. Work through hydrates to 150m. $535,269
RI w/gauge ring to 850miB. POOH. RI & latch recorders. PO while running gradient BHP @ 3054mCF = 26441KPa & 151.24°C.
Rig out slickline, rig to & pump Calcium C pil. Pill bridged off. Attempt pump/flow out, no success. Tubing plugged.
3Jud 48 Wait on Dowell C.tU. 24 hrs. M.t 8R.U DOWELL C.T.U. & R.LH. w/ JetNozzel - Tag T.0. plug @ 2848mCF $718,187
5-Jul 24 Clean out plug from 2848mCF to 2848mCF w/ water and 7% H.C L. acid flushes - Unable to pass so POOH w/ nozze! asssy - i D $786,500
6-ul 24 | M.U & RiH w/ DOWELL Scale blaster tool on coll - Tag piug @ 265mCF and clean out to 2087 mCF $827,630
7-Jul 24 Cont to clean to 3083mCF get stuck -work free then cont. to RIH freely to 3074mCF where we tagged sofid $935,038
8-Jul 24 POOH w/ coil - left jet and skirt in the hole. R/U Bonnetts wiline unit-RIH w/69mm Giring fagged XN nipple@30.55mK8 $985,840
M/U & RIH w/ 55.9mm & 66.5mm LIB (2runs) POOH R/D Wiline RAJ Dowell CTU -in progress.
9-Jul 24 RIH w/ O-Shot assy tag & work coil to engage fish - POOH- 0% recovery - R/O C.T.U- RU Bonnetts Wiline unit - M.U TaperTap $1,051.829
|fishing assy RiH tag fish POOH - No recovery -tapertap bent - Modify tapertap to shorter catch
10-Jut 24 RIH w/ taper tap assy tag fish & POOH - Tool str. Had backed off - MU O-Shot assy tag fishing tools POOH 0% recovery Rerun O/Shot $1,106,709
tag & engage fish (something slowing us up running in) POOH - Recover tool string - sting had black dense tar like effluent coated oniit
Pumped 20m3 fresh filtered water down tbg to clear and shorten & rerun Taper tap assy - in progress
11-Jul 24 | RIH w/ taper tap - no recovery - MU & RIH w/ 58mm O-Shot assy POOH - no recovery - Rerun O-shot assy POOH -no recovery $1,160.917
M/ & RIH w/ 55mm Bowen magnet - POOH - no recovery -R/O Wiiine Mixed & pumped 1m3 cal-carb pill displaced w/ 17m3 of 1150kg/m
THIX mud -well on vacuum -monitor well
12-Jul 24_|Mix and pump 1m3 pill disp wi 17m3 1150kg/m brine -well on vac. Monitor well white mixing THIX mud fo build volume $1.227,606
13-Jut 24 JCont to mix mud - 60m3 on hand - kill well w/ 17m3 mud -on vac. - RAU Wiline and set otis px plug and prong in XN nipple @3060mkB $1,294,295
POOH & R/O Wiine - install BPV - N/D Well Head N/U BOPE function & P.T. APP wait on mud material from town
14-Jut 24 ] Mix mud to build volume- 163m3- "J* off packer pump 83m3 mud down fixg. No retums to surface POH & L.D. thg. 15 Jts. $1,443.284
15-Jul 24 | POOH & L/D prod thg string. 88.9mm - 13.68Kg/m NSCT (58 collars from J#67 to btm’". Were discarded due to pitting $1,530,626
100% of string was recovered w/ a piece of charge holder 12 lond was stuck in the seal assy. Seals were in poor condition
16-Jul 24 | PAJMM &RIH w/ 5.875" bum shoe assy on 89mm drifl pipe off racks - Mill out packer @ 3071mKB - $1,589,751
17yt 24 | Miil & push pkr, to 3338mKB { ged out rig brake pads - 7hr's down) - short trip to tag pkr. POOH LD BHA - M/l & RU Comp g $1,576,084
18-Jut 24 | M/U & RIH w/ 154mmGlring/J.B 3 runs w/ every run conaining a tar lie sludge - Pump 40m3 1THIX x20m3 150Kg/m brine down csg $1,616.357
Rerun G/ring/JB t03230mKB clean run no tight spots - MAU & RiIH w/ csg. Insp. Log - Log csg above and below liner top to 3230mKB
MU & RIH w/ 1778mm Guib 10k Perm.B.P. set @ 3220 - run second B.P. to 3015mkB wouldnt fire POOH & rerun - in prog
19-Jul 24 | Setsecond B.P @ 3215 OK POOH & R/O Comp g & RIH w/ UNE-VI Pkr. On 89mm D.P. tag B.P. 3218mKB SLM $1,698,672
Set Pir @ 3207mKB & P.T. B.P. bZBmFaOKPOOH&L/DDtﬁIpipeMIIf‘ p
20-Jul 24 | MU Guiberson 178mm Prod. Pkr Assy and RiH on Electric Wiline - PkrAssysmck@2978mKBCR Set Pis & POOH wi setting tool $1,776,911
MU & RIH w/ Guiberson Premium latch seal assy - Tubetest to 35mPa the 89mm NSIT tg, in progress
21-Jut 24 | Sting into Pkr P.T. Ann/Pkr./Seals to 26mPa - released from Onn/Off tool - Cire. Annulus to 1% inhibitor & landed thg. In 1000daN $1,835,319
compression - Pressure tested tbg. To 28mPa -OK
22-Jul 24 | Install BPV - N/D BOPE NAU wellhead R/D Service rig & equip. ** Barge s stuck on o sand bar $2,077,651
23-Jut 24 | Tug from Ft. Liard Pulled out stuck barge Moved rig equip off iocation R/U Norwood Balt Catcher ESO & Corrosion coupon flange $2,139,302
24-04u 24 | P.T. Test equip.- Remove BPV - R/U Bonnets W/Line pull prong from "PX’ Plug @2847.5mKB - Make 5 runs w/ pulling too! to pull $2235.273
Jplug w/ no success
25-Jul 24 | Make 2 runs w/ pulling tool - recovered plug run #2 - plug had same tar like substance on dogs - R/O Bonnetts - M/l & R/U Dowell $2,226,451
CTU & Pumper - P.T. pump fines & Coil 35mPa - OK_RIH wi/ coil t6317SmKB spotted Sm3 Xylene and iet soak 1 Hr.
26-Jul 24 | Squeeze Xylene into perfs w/ water then circ out fo testers - Preform 20m3 15% HCL Acid wash APP POOH wi/coil and flow back $2,393,450
27-Jul 24 | Fiow back well - recover 46.15m3 of fluid - M/l & RAU Treesavers and Dowell CTU / C7A units P.T. & RIH w/ Coil and proceed w/ $2,520,377
Acid stimulation Ball Job as per dowell program droppind 100 balls every 5m3 of acid pumped total 600 balls POOH w/Coil & RO
Dowell and Ti Flow back for clean
28-Jul 48 Flow well for clean up Recovered 8.47m3 over load fluid - S.1. Well recover 347 balls from catcher RIU Bonnetts W/line and run inw/ $2,740,708
3LMR & 1 Spartel in "XN' nipple @ 2954miKB Shut in well & monitor p  Thg. =21300kPa
30-Jut 24 Open well on 13.49mm choke setting for test # 1 @ 09:00hr’s S.1.T.P = 21690 - Final flow rates - 438.5/10*m"/d - Thg. Press = 18820kPa $2,756,042
water rate of 14.43m3/d after 12 hr's - Start test # 2 @ 21:00 hr's flowing well on a 16.67mm choke setting
31-Jut 24 Flow well on test #2 w/ a 16.67mm choke setting final fiow rates - Thg. Press = 17000kPa -gas rate = 581.6/10*m*/d $2,756,043
water rate = 16.8m3/d salinity of 5% & flow-line temp of 784C -Start fiow test # 3 on a 30.16mm choke 12hr’s start @ 09:00hr's
Fina! flow rates - Tbg. Press = 9990kPa - Gas Rate = 833..8/10*m*/d Water rate of 12m3/d w/ 84000ppm salinity Flow line temp = 84*C
Start flow test # 4 (8day/192hr'a) w/ choke setting of 16.67mm & initial flow rate of 709.510*m*/d @ 14.150kPa wi flow-line temp.= 85°C
1-Aug 168  [Continuve d fiow rate w/FTP decreasing from 14170 to 13880KPa @ 712 to 690x10°m"/day WGR of .02m/10°m’ $2,815,842
8-Aug 24 Cont fiow well on test #4 flow rates @ after 162hr's = 686.99/10* m*/d - Tbg press. =13840kPa - Water rate = 14.4m3/d -F.L.Temp-95C $2,908,572
Shut well in for build-up 99-08-08 @ 21:00hrs. |SIP = 19,600KPa, 30min S! = 20,340KPa and 8hr S1 = 20,740KPa.
S-Aug 312 well build-up to 6:00hrs. Proceed to and rig out equipment. $3,034,065
Well shut in on bottom to 98-08-29. Release ail equipment & move to home base.
29-Aug 24 Load eq; to focation. Rig in slickline, SITP = SICP = 21800KPa. RIH & recover BH ders. Ran/l d static g
30-Aug 24 Run and set ‘Px‘ plug In the otis X’ nipple @ 2950mKB. Run prong w/cne mis-run. Bled off well. Noted i
31-Aug 12 Fill tubing & annutus w/26m3 inhibited fresh water. Pressure test to 28MPa. Held OK. Instafl wellhead plug & PT to 28MPa. OK. $3,401,364
Chain & fock welthead. Rig out & release equi
1-Sep C ion on location to clean-up & rec!; ion of lease site. $3,950,000
15-Oct jeased all equipment. 90% complete. Minirmal i quired to final fease.
ACTUAL COSTTO : Awaiting Finals AFE Amount ] $4.000.000 | Fietd Est. $3.950,000 |
Total Completion & Wrkover projects | $12,018,855
Well Problems Recommendations
i) Perforateing in the HT/HP lted in several Research gun designs to determine which type is best suited for HT/HP wells.
. (Operations in Canada typically do not have to deal w/HP/HT. Look offshore.
i) In an attempt to minimize gun runs, ran 127mmx7m guns To minimize the shorts, recommend running shorter Sm guns.
resulting in several mis-runs due to wireline shorts.
1)) Initial completion was such that the entire pay interval was perforated Recommend perfing lower pay intervals first and testing seperately. Due to HT/HP,
wia perm packef se( above by wireline after perfing. Subsequent may still have to us perm packer. Recommend packer runs as low as possible.
g below the origi perf interval Potential use as BP if zones need abandonmnet and peif additional pays above.
wlthrough tubing guns. Run additional perm packers above .
iv} N were pted through the perm packer, Recommend max D packers. Question the packer service company. Confirm their
Packer ID was such that special slim hole tools were required o ions and ensure max packer ID's.
be run through the tailepipe.
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FT. LIARD P-66A DESIGN DATA

GENERAL WELL INFORMATION

e LT SOV PSAIES KSR SO

Pressure - shut in
Temperaturé - shut in

Depth - MPP

Perforations

Deviation in Pay

Volume to MPP

Gas Analysis
co2
H28
cL
TDS

MPP
wellhead
MPP

VD
measured

top (measured depth)
bottom (measured depth)

MaxAngle

Depth of Max Angle

Max Dogleg

Depth of Max Dogleg

Max Dogleg above packer

Depth of Max Dogleg abave packer

Tubing
Volume below packer
Annular volume above packer

(increasing slightly thru last test)
(increasing slightly thnu last test)

SHORT TERM WELL TEST DATA

Tubing

Length of Test
Maximum Flow

Extended Flow

Size
Grade

Rate

Duration

Tubing Pressure

Wellhead Velocity

. Equivalent “C" Value
Maximum Wellhead Temperature
Expected Water Gas Ratio
Expected Cumufative Water Prod
Rate

Duration

Tubing Pressure

Wellhead Velocity

Equivalent “"C” Value

Maximum Wellhead Temperature
Expected Water Gas Ratio
Expected Cumulative Water Prod

LONG TERM WELL PRODUCTION DATA

Tubing

Flow Condition #1
C=100

Flow Condtion #2
C=300

Size

Grade

) Rate

Tubing Pressure

Wellhead Velocity

W/H Temperature (365 days)
Expected WGR (at curent WGR)
Equivalent Water Production Rate

Rate

Tubing Pressure

Weilhead Velocity

W/H Temperature (365 days)
WGR (at current WGR)
Equivalent Water Production Rate

Standard Units

3,869 psi

- 3,152 psi

302 °F

9,108 #
10,579 &

10,220 ft
10,938

49 deg
6,467 ft
9.52 deg/100ft
10,295 ft
6.13 deg/100ft
5,502 #

49400 ft3
197.70 ft3
3,439.60 13

>19.4 %

>15%
84,000 ppm
135,000 ppm

35in

14 days
20 mmecfid
1 days
1580 psi
60 fis
145
234 'F
50 bbls/mmscf
1000 bbls
18 mmefd
4 days
1852 psi
43 fifs
120

50 bbls/mmscf
900 bbis

45 in

31.1 mmscf/id
1650 psi
49 fi/s
244 F

<70 bbls/mmscf

<2177 bbls/d

39.8 mmscf/d

516 psi

226 ftfs

244 'F

<70 bbls/mmscf
<2786 bbis/d

e a4 e e e R s M et T

Metric Units

26,675 kPa
21,730 kPa
150 'C

27762 m
3245 m

3,115.0 mKB
3,334.0 mKB

49 deg
1971 m
9.52 deg/30m
3,1380m

6.13 deg/30m
16770 m

13.99 m3
$.60 m3
97.40 m3

>194 %

>1.5%
84,000 mg/mi
135,000 mg/mi

88.9 mm

14 days
566 e3m3/d
1 days
10895 kPa
18 m/s

M2C
275 m3/e3m3
189 m3
510 e3m34d
. 4 days
12770 kPa
13 mfs

112C
275 m3/e3m3
1483 m3

1143 mm

881 e3m3id
11380 kPa
15 mfis
118 'C
<385 m3/e3m3
<346 m3d

1127 e3m3id
3550 kPa
69 mfs
118 'C
<385 m3/e3m3
<423 m3d

10:47 AM 6117/98
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Halliburton Drilling Systems

Survey Report

Calculated using the Minimum Curvature Method
Computed using WIN-CADDS REV2.2.0
Vertical Section Plane: 225.00 deg.
Survey Reference: WELLHEAD
Vertical Section Reference: WELLHEAD
Closure Reference: WELLHEAD
TVD Referenca: WELLHEAD

YivaL

Page 1

Job No: 97d007s4
Date: 274198

Time: 4:35am
Wellpath ID: 87d007s4
Data Created: 17/27/97
Last Revision: 2/4/98

RANGER OIL LIMITED
RANGER Fort Liard P-66- A
IN UNIT P SECTION 66
Cactus #26E KB: 453.89 m
97D007S4

UwI1 300P686040123300

Measured Incl Dnift TVD Subsea  Vertical TOTAL DLS
Depth Dir. Depth Section  Rectangular Offsets
(m) (deg.) (deg.) (m) (m) - (m) (m) (m)  (dg/30m)

0400 38,10 207.60 2760.12 -2300.23 1111.15 800.89S
121400 3840 207.70 2767.97 -2308.08 1117.06 808.37S
3224.00 3850 208.10 2775.80 -231591 1123.00 811.87S

3253.00 3470 206.30 2799.08 -2339.19 1139.47 82724S
328200 3340 20280 2823.11 -236322 115468 842.00S
3311.00 3460 204.90 284715 -2387.26 1169.80 856.82S

3340.00 3530 204.80 2870.92 -2411.03 1185.40 B‘i1.90 S
3389.00 3540 205.00 2894.57 -2434.68 1201.15 887.12S
3397.00 35.80 20530 2917.37 -245748 1216.45 901.84S

3416.00 3560 204.80 2093282 -2472.93 1226.84 911.86S
3426.00 3550 203.90 284095 -2481.06 123228 917.15S
3436.00 3550 20450 294909 -2489.20 1237.71 922.45S

344500 3570 205.70 2958.41 -24968.52 124284 927.19S
345500 3800 20450 2964.52 -2504.63 1248.14 932.50S
348500 36.30 20430 297258 -2512.70 125367 937.87S

347400 3860 20520 2979.83 -2519.94 125868 942.72S
348200 36.80 20470 2986.25 -252636 1263.17 947.06S
EXTRAPOLATED TO T.D.

350000 3726 203.59 300062 -2540.73 127330 956.95S

770.52wW 4.73
773.3SW 0.92
776.3CW 0.80

. T84.2TW 4.08

790.96W 243
797.52W 1.74

804.51W 0.73
811.5/\W 0.16
818.48W 0.28

823.1ew 0.46
825.5ewW 1.60
827.34W 1.08

830.1EW 242
832.68W 2.29
835.08W 0.97

837.3W 2.04
839.34W 1.35

84377W 135
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Halliburton Drilling Systems

Survey Report

Computed using WIN-CADDS REV2.2.0
Vertical Section Plane: 225.00 deg.

Survey Refarance: WELLHEAD

Vertical Section Reference: WELLHEAD

Closure Reference; WELLHEAD
TVD Reference: WELLHEAD

@ v

Page 1

Job No: 97d007s4
Date: 2/2/98

Time: 5:24 am
Wellpath ID: 97d007s4
Data Creatad: 1/27/97
Last Revision: 2/2/98

RANGER OIL LIMITED
RANGER Fort Liard P-66 - A
IN UNIT P SECTION 86

Cactus #26E KB: 459.89 m

97D007S4

UWI 300P666040123300

Measured
Depth
(m)

2095.00
.. 122,00
- 3138.00

3157.00
3185.00
3185.00

3204.00
3214.00
3224.00

3253.00
3282.00
3311.00

3340.00

Ind

(deq.)

43.890
40.40
38.80

37.00
37.80
38.10

38.10
38.40
38.50

34.70
33.40
34.60

35.30

Drift
Oir.
(deg.)

.219.80

214.70
208.80

208.70
208.50

1209.30

207.60
207.7Q
208.10

206.30
202.80
204.90

204.80

VD

(m)

2675.20
269522
2707.72

2722.90
2745.15

2753.03 -

2760.12
2767.97
2775.680

2799.08
2823.11
2847.18

2870.92

Subsea
Depth
(m)

-2215.31
-2235.33
-2247.83

-2263.01
~2285.26
-2293.14

-2300.23
-2308.08
-2315.91

-2339.18
-2383.22
-2387.26

-2411.03

Vertical
Section
(m)

1044.91
1062.8S
1072.57

1083.53
1099.89
1105.82

1111.15
1117.08
1123.00

1139.47
1154.68
1169.80

1185.40

TOTAL DLS
Rectangular Offsets
@ - (m  (dg/B0m)
742.93S  734.79W 1.27
757.33S  T45.7TTW 5.44
765.81S  751.0aW 952
775.82S  756.53W 0.18
79068S ~ 764.80W 1.00
796.02S  767.85W  1.16
800.89S  770.52W 4.73
806.37S  77336W 092
811.67S  776.30W 0.80
827245  7842W 408
842.00S  790.9eW 243
856.82S  797.52W 1.74
871.90S  BO4.5W 0.73
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Hadhburton Drilling Systems Date: 16/10/97
deasured  Ine!  Drit  TVD  Subsea  Vetical TOTAL Closure oLs
~.. . Depth Dir. Depth Section  Rectangular Offsets Dist. Di.
(m) (deg) (deg.) (m) (m) (m) (m) (m) (m) (deg.) (dg/30m)

2803.00 4370 22480 2539.46 -2079.57 909.53 640.40S 645.87W  909.54@225.24 239
2913.00 4400 22410 254667 -2086.78 91646 64534S 650.72W  916.47@225.24 1.71
292100 4480 22240 255239 -2092.50 922.05 649.42S 654.56W  922.06@225.23 6.38

2931.00 4530 22220 255945 -2099.56 929.12 654.66S 659.32W  929.13@225.20 1.56
2940.00 4580 223.80 256575 -210586 93554 659.35S 663.7CW  935.55@225.19 4.16
2950.00 46.10 22250 2572.71 -211282 94272 664.60S 668.62W  942.73@225.17 2.94

2950.00 46.40 22210 2578.93 -2119.04 94922 669.41S = 672.95W  94927@225.15 1.39
2969.00 4630 22090 258583 -212594 95644 674.82S 677.7SW  896.44@225.13 262
2978.00 4540 22060 2592.10 -213221 962.88 679.72S 682.0CW  962.8E@225.10 3.08

2988.00 44.80 220.00 2599.16 -2139.27 969.94 6€85.12S 686.56W  969.94@225.06 221
2998.00 44.80 220.10 2606.26 -2146.37 976.96 690.51S 691.12W  976.8€@225.03 0.21
3013.00 4520 22040 2616.86 -2156.97 987.53 698.61S 697.97W  987.53@224.97 0.1

3023.00 45.20 22060 282391 -2164.02 99460 704.00S 702.58W  994.60@224.94 0.43
3032.00 44.90 219.70 263027 -2170.38 100085 708.87S 706.6SW  1000.95@224.91 2.35
3036.00 44.80 21870 2633.10 -217321 1003.76 711.04S 708.4SW 1003.7€@224.90 0.75

3045.00 44.80 21960 2639.48 -2179.59 1010.08 715938 712.54W 1010.06@224.86 0.41
3054.00 4460 219.50 2645.88 -218599 101639 720.81S 716.5/W  1016.3¢@224.83 1.03
3064.00 44.50 219.20 265300 -2193.11 102337 726248 721.02W 1023.37@224.79 0.70

QR 3073.00 4430 21940 265943 -2199.54 102963 731.11S 725.00W 1029.64@224.76 0.81
3085.00 44.30 219.60 2668.02 -2208.13 103798 737.58S 730.34W  1037.8€@224.72 0.35
3095.00 43.90 219.80 267520 -221531 104491 74293S 734.7SW 1044.92@224.68 127

PROJECTED TO BIT.
3115.00 4380 21980 2689.61 -2229.72 1058.72 753.59S 743.6EW 1058.74@224.62 0.00
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I-ialhburton Drilling Systems Date: 16/10/87
Survey Report Welipath ID: 87d006s4
asured Incl Drift TVD Subsea  Vertical TOTAL Closure oLs
) Depth ‘ Dir. Depth  Section  Rectangular Offsets Dist. Dir.
(m)  (deg) (deg) (m) (m  (m (m) (m) (m) (deg.) (dg/30m)

2525.00 4560 229.40 2269.92 -1810.03 64495 459.19S 45291W  644.97@224.61 0.71
2535.00 45.50 22900 2276.93 -1817.04 65207 463.85S 458.32W  652.0E@224.66 0.91
2544.00 4530 23030 228325 -182336 65846 468.00S 463.2CW  658.4€@224.70 3.16

2555.00 4520 23030 2280.99 -1831.10 666.23 472.99S 469.21W  666.24@224.77 0.27
2564.00 4480 230.20 2297.35 -1837.46 67257 477.06S 474.1CW  672.56@224.82 1.35
2574.00 44.80 229.00 230445 -184456 67960 481.62S 479.47W  679.6C@224.87 2.54

2583.00 4530 228.10 2310.81 -1850.92 68595 485.84S 484.249N  685.95@224.91 2.70
2593.00 45.90 227.10 2317.80 -1857.91 6€93.09 490.66S 489.52W  693.0c@224.93 2.80
2603.00 46.70 225.50 2324.71 -1864.82 70032 495.65S 494.74N  700.32@224.95 4.22

2612.00 46.70 224.10 2330.89 -1871.00 706.87 500.30S 499.3EW  706.87@224.95 3.40
2622.00 46.50 223.50 2337.76 -1877.87 71413 505.55S 504.3eW  714.13@224.93 1.44
2632.00 4660 224.10 234463 -1884.74 72139 510.79S 509.41W  721.35@224.92 1.34

2641.00 46.30 224.50 2350.84 -16890.95 72791 515458 513.97W  727.91@224.92 1.39
2651.00 4570 223.80 2357.78 -1897.89 73510 52061S 518.9eW  735.1C@224.91 235
2660.00 44.90 223.40 2364.11 -1904.22 74150 525.258 523.3sW  741.50@224.90 283

2670.00 4430 22330 2371.23 -1911.34 74852 530.35S 528.21W - 748.52@224.88 1.81
2680.00 4430 224.70 2378.39 -1918.50 75550 535388 533.06W 755.5C@224.88 2.93
7689.00 4430 22470 2384.83 -1924.94 76179 539.84S 537.48W  761.75@224.87 0.00

. 2609.00 4450 22530 2391.98 -193209 76878 544795  54243W 766.76@224.88  1.40
2709.00 4460 22580 2399.10 -1939.21 77580 549708  547.44N 775.80@224.88  1.09
271800 4470 22540 240550 -194561 78212 S$54.13S  S551.96W 762.12@224.89  0.99

2728.00 4480 226.60 241261 -1852.72 789.16 559.02S §57.02W  789.1€@224.90 2.55
2738.00 45.10 22760 241968 -1959.79 78622 563.83S §62.20W  796.22@224.92 230
2747.00 4540 228,00 2426.02 -1966.13 80260 568.12S 566.92W 802.61@224.94 1.38

2756.00 4540 22930 2432.34 -197245 803.00 672368 §71.74N  809.0C@224.97 3.0¢
2766.00 4480 230.00 2439.40 -1979.51 81606 S576.94S 577.14N  816.06@225.01 2.34
2776.00 4380 22930 2446.56 -1986.67 823.02 581.46S 582.46W  823.02@225.05 3.34

2785.00 43.00 22980 2453.09 -1993.20 82918 585488 §67.17W  829.1@225.08 290
2785.00 4250 227.90 2460.44 -2000.55 83586 589.94S 592.26W  835.96@225.11 4.15
2804.00 4220 22820 2467.09 -2007.20 84201 593.99S §96.7SW  842.01@225.13 1.21

281400 4220 227.00 247450 -201461 84872 598528 601.78W  848.7z@225.15 242
2827.00 4240 22680 248411 -202422 85747 604508 608.14W  857.47@225.17 0.56
2836.00 4320 22760 2480.72 -2030.83 863.58 608.66S 612.62W  863.56@225.19 3.22

2845.00 4340 22690 2497.27 -2037.38 869.74 612.85S 617.16W  869.75@225.20 173
285500 43.30 22650 250454 -2044.65 87660 617.55S 622.1EW  876.61@225.21 0.88
2864.00 4310 226,10 2511.10 -2051.21 88276 621.81S 626.61W  882.77@225.22 1.13

287400 4330 22650 251839 -2058.50 88961 626548 631.56WW  889.61@225.23 1.02

2883.00 4340 22640 252493 -2065.04 89578 630.80S 636.03W  B895.7¢@225.24 0.40
2893.00 4330 22580 253220 -2072.31 902.65 635568 640.98W  8902.66@225.24 1.27

O
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Hadiburton Drilling Systems Date: 16/10/97
Survey Report Wellpath (D: 97d006s4

Aasured Incl Drift TVD Subsea  Vertical TOTAL Closure DLS

“-Depth ' Dir. Depth Section  Rectangutar Offsets Dist. Oir.

(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (deg.) (dg/30m)
2142.00 47.60 231.50 2004.13 -154424 370.11 275.76 S 247 66W  370.64@221.93 217
2152.00 47.80 23260 201086 -1550.97 377.45 280.30S 253.4SW  377.94@222.12 2.51
216200 46.90 232.70 2017.63 -1557.74 38474 28B477S 259.34W  385.16@222.32 2.7
2171.00 4590 232,90 2023.84 -1563.95 391.19 28871S 264.53W  391.57@222.50 3.37
2181.00 46.00 233.00 2030.79 -1570.80 398.31 293.04S 270.26W  398.64@222.68 0.37
2191.00 4640 233.90 2037.71 -1577.82 40545 297.34S 276.0eEW  405.73@222.88 229
2201.00 4660 23290 2044.60 -1584.71 41263 301.66S 281.86W  412.86@223.06 2.26
2211.00 4620 233.00 205149 -1591.60 41880 306.02S 287.66W  420.0(@223.23 1.22
2221.00 4560 232.10 205845 -1598.56 426,92 310.39S  293.37W  427.0¢@223.38 2.65
2231.00 4500 231.60 206549 -1605.60 433.98 314.78S 298.95W  434.12@223.52 2.09
2240.00 4440 231.80 2071.88 -1611.99 44026 318.70S 303.92W  440.3¢@223.64 2.05
2249.00 43.90 23020 2078.34 -161845 44650 322658 308.7€W  446.6(@223.74 4.07
2259.00 4360 228.70 2085.57 -1625.68 453.39 327.14S 314,05W  453.45@223.83 3.24
2268.00 43.90 227.80 209279 -1632.80 46023 331.74S 319.21W  460.3€@223.60 1.8
2278.00 4490 226.60 2089.22 -1639.33 466.59 336.02S 323.83W  466.67@223.94 4.51
2288.00 46,10 22600 2106.23 -1646.34 473.72 340.95S 32895W  473.7¢@223.¢8 3.82
2298.00 47.40 22540 211308 -1653.19 481.00 346.03S 334.2CW  481.07@224.00 411
"307.00 48.00 22570 2119.14 -165925 48766 350.69S 338.96W  487.72@224.02 2.13
'2317.00 48.00 22550 2125.83 -1665.94 49509 355.89S 34427W  495.16@224.05 0.45
2327.00 47.70 226.00 213254 -167265 S02.50 361.07S 349.58W  502.57@224.07 1.43
2336.00 4760 22670 2138.60 -1678.71 509.15 365.66S 354.35W  509.21@224.10 1.76
2346.00 4710 22750 214538 -168549 51650 370.67S 359.78W  516.5€6@224.15 232
2356.00 4660 227.80 215222 -1692.33 52379 375.58S 365.17W  523.84@224.19 1.64
2365.00 46.10 22860 215843 -1698.54 53029 372.92S 370.02W  530.34@224.24 2.55
2375.00 4570 22740 216539 -1705.50 537.46 384.73S 375.36W  537.5C@22429 2.85
2384.00 4520 22670 2171.70 -1711.81 54387 389.10S 380.05W  543.91@224.33 235
2393.00 4530 22630 217804 -171815 55026 393.50S 384.65W  550.2¢@224.35 1.00
2403.00 4570 22450 218505 -1725.16 55739 398.50S 389.77W  557.43@224.37 403
2419.00 4630 22410 2196.16 -1736.27 568.90 406.74S 397.81W  568.94@224.36 1.25
2429.00 4680 223.50 2203.04 -1743.15 576.16 411.98S 402.83W  576.1€@224.36 1.99
'2439.00 46.80 22410 2209.89 -1750.00 .583.45 417.24S 407.88W  5B83.46@224.35 1.31
2448.00 4630 22410 2216.07 -1756.18 S89.98 421938 412.42W  590.02@224.35 167
2457.00 46.00 22550 222231 -1762.42 59647 42654S 417.00W  596.51@224.35 3.51
2467.00 4570 22580 222928 -1769.39 60364 431558 422 13W  603.6E@224.37 1.25
2477.00 45.40. 226.80 223628 -1776.39 610.78 436488 427.3CW  610.81@224.39 2.13
2487.00 4550 22820 224329 -1783.40 617.90 441.29S 432.55W 617.93@224.43 3.01
2496.00 .45.50 22820 224960 -1789.71 624.31 44557 S 437.34W  624.34@224.47 0.00
2506.00 4540 228.10 2256.62 -1796.73 631.42 450.33 8 442 64N  631.45@224.51 0.37
4560 229.70 226363 -1803.74 638.54 455018 448.02W  638.56@224.56 3.48
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Halliburton Drilling Systems Date: 16/10/97

Survey Report Wellpath (D: 97d006s4

sasured  Inci Drft TVD  Subsea Vertical TOTAL Closure DLS
Depth Dir. Depth Section  Rectangular Offsets Dist Dir.

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

1765.00 3510 226.20 1733.05 -1273.16 85.83 94,538 40.9SW  103.04@203.44 4.43
1764.00 36.10 22550 174037 -1280.48 101.07 98.18S 4475W  107.90@204.50 3.60
177400 3720 22400 174839 -1288.50 107.04 102.42S 48.98W  113.52@205.85 4.25

1784.00 3840 223.50 175629 -129640 113.16 106.85S 53.1EW  119.35@206.46 3.72
1793.00 3960 22380 176329 -130340 11883 110.95S 57.1CW  124.7E@207.23 4.05
1803.00 4080 225.00 177093 -1311.04 12528 115.56S 61.61W  130.9€@208.07 4.28

1813.00 41.60 223.80 177845 -1318.56 131.87 120.26S €6.23W  137.2€@208.84 3.24
1826.00 43.10 224.50 1788.06 -1328.17 14062 126.54S 72.33W  145.75@209.75 3.58
1836.00 43.40 22420 1795.34 -133545 14747 131.448 77.12W  152.3¢@210.40 1.09

1847.00 43.40 22540 1803.33 -134344 15503 136.80S 82.45W  159.72@211.08 225
1857.00 43.70 224.70 181058 -1350.69 161.92 141.67S 87.32W  166.42@211.65 1.70
1866.00 4460 225.90 1817.04 -1357.15 16819 146.08S 91.76W | 172.52@212.14 4.08

1876.00 4490 22560 182414 -1364.25 17523 150.99S 96.82W  179.37@212.67 1.10
1885.00 4570 226.40 1830.47 -1370.58 18162 155438 101.42W  185.6(@213.13 3.27
1895.00 46.20 22820 1837.42 -1377.53 188.81 160.30S ~ 106.7IW  192.57@213.65 4.16

1804.00 46.50 228.80 184364 -1383.75 19531 164.62S 111.56W  188.87@214.13 1.76
191400 46.80 228.50 1850.50 -1390.61 202.56 169.428 117.04W  205.92@214.64 1
82300 4710 22940 1856.65 -1396.76 209.12 173.74S 122.00W  212.3(@215.08 2.41

1933.00 47.50 231.30 1863.43 -1403.54 21644 178.43S 127.66W  219.4(@215.58 4.36
1942.00 48.40 231.40 1869.46 -1409.57 22308 182618 132.88W  225.84@216.04 3.01
1952.00 48.50 231.20 1876.09 -141620 230.52 187.28S 138.72W  233.06@216.53 0.54

1862.00 48.60 231.20 1882.71 -142282 237.97 191.98S 144.56W  240.329216.98 0.30
1971.00 49.00 231.60 1888.64 -142875 24470 196218 149.85W  246.8¢@217.37 1.67
1981.00 4850 231.70 189523 -143534 25217 200.87-S 165.7EW  254.16@217.79 1.52

1990.00 47.90 231.70 1901.23 -144134 25883 205038 161.02W  260.7C@218.14 2.00
2000.00 48.00 23260 1907.93 -144804 26620 209.58S 166.8W 267.91@218.53 2.03
2010.00 4830 23240 191460 -1454.71 27359 214.12S 172.7sW  2765.14@218.90 1.00

2019.00 47.80 23230 192061 -1460.72 28022 218.21S 178.0SW  281.66@219.22: 1.69
2028.00 47.40 231.30 1926.68 -1466.79 286.82 222328 183.31W  288.1£@219.51 2.80
12038.00 47.70 231.30 193343 -1473.54 29416 226938 189.07W  295.37@219.80 0.e0

2048.00 47.90 230.50 1940.15 -1480.26 301.53 231.60S 194.82W  302.6£@220.07 1.88
2065.00 47.40 22960 1951.60 -1491.71 31404 .239.67S 204.48W  315.05@220.47 1.47
2075.00 46.50 229.30 1958.43 -1498.54 321.33 244428 210.0CW  322.2£@220.67 278

2084.00 4590 228.50 1964.66 -1504.77 32781 248698 2149CW  328.6£E@220.83 2.78
2094.00 46.70 229.80 1971.57 -151168 33502 253.42S 220.37W  335.83@221.01 370
2104.00 47.50 230.20 1978.37 -151848 34231 258.13S 22598W  343.07@221.20 2.56

2113.00 4740 231.40 1984.46 -152457 34891 262.32S 231.12W  349.61@221.38 297

2123.00 4720 23050 1991.24 -1531.35 356.22 266.95S 236.82W  356.86@221.58 2.07
'2133.00 4720 230.80 199804 -1538.15 36352 271.60S 242 5CW  364.1(@221.76 0.66

O
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10/16/97 10:38 FAX
Rafliburton Drilling Systems,
Survey Report -
aasured Incl Drift TVD Subsea  Vertical TOTAL
Depth Dir. Depth Section Rectangular Offsets
(m) (deg) (deg) (m) (m) (m) (m) (m)
1378.00 3.00 123.80 1376.79 -916.90 -10.96 18.178 3067E
1388.00 3.20 136.50 138B6.78 926.89 -11.00 16518 31.08E
1388.00 3.60 15150 1396.76 -936.87 -10.91 15.99S 31.42E
1408.00 440 169.70 1406.73 -946.84 -10.60 16.65S 31.64E
1417.00 §20 18200 141570 -955.81 -10.10 17.39S 31.68E
1427.00 6.20 19040 142565 -965.76 -9.33 18.38S 31.57E
1436.00 6.90 198740 143460 -974.71 -8.45 18.37 5 31.32E
1446.00 8.00 20530 1444.51 -984.62 -1.26 20.57 S 30.84E
1456.00 930 211.40 1454.40  -994.51 -5.82 21898 30.13E
1465.00 10.70 214.80 1463.26 -1003.37 -4.29 23208 29.27E
147400 11.60 217.20 1472.09 -1012.20 2.57 24618 28.25E
1484.00 1240 21880 1481.87 -1021.98 -0.51 26248 26.96 E
1484.00 12,60 219.30 1491.63 -1031.74 1.64 27.93S 25.60 €
1503.00 1280 220.00 1500.41 -1040.52 3.61 29458 24 34E
1513.00 1280 22020 1510.16 -1050.27 5.83 31.16S 2291E
1523.00 13.30 219.40 1519.80 -1060.01 8.09 32.89S 21.46E
1633.00 13.70 219.6C 1529.63 -1069.74 10.41 34.69S 19.97E
1543.00 14.50 220.60 1539.33 -1079.44 12.84 36.56S 1840E
1653.00 1510 221.00 1548.99 -1089.10 15.38 38.498 16.73E
1562.00 1580 223.20 1557.67 -1097.78 17.78 4027 S 18.12E
1672.00 16.70 22230 1567.27 -1107.38 20.57 42328 13.22E
1682.00 17.80 22280 1576.83 -1116.94 23.51 44498 11.24E
169200 17.90 22470 1586.35 -1126.46 26.55 46,685 9.13E
160200 18.10 22530 1595.86 -1135.97 2964 48.87.S 6.95E
1612.00 18.10 22560 160537 -1145.48 32.75 51.058 4.73E
1621.00 1860 22500 1613.91 -1154.02 35.58 53.04S 272E
1631.00 1970 22560 1623.36 -1163.47 38.86 65358 0.39E
1640.00 2060 22680 1631.81 -1171.92 41.96 57498 1.88wW
1650.00 21.40 226.00 1641.14 -1181.25 45.54 59868 4.44N
1659.00 22.70 226.00 1649.49 -1189.60 48.92 62318 6.87W
1668.00 2410 22580 1657.74 -1197.85 52,50 64.80S 9.44W
1677.00 2590 22670 1665.90 -1206.01 56.30 67.43S 12.1eW
1687.00 27.60 226.80 1674.83 -121494 60.80 70518 15.47W
1697.00 28.80 226.80 1683.64 -1223.75 65.52 73.75S 18.91W
1707.00 29.60 227.20 1692.37 -1232.48 70.40 77078 22 .48W
1717.00 3050 226.50 1701.03 -1241.14 75.40 80.49S 26.18W
1727.00 31.20 22650 1709.61 -1249.72 80.53 84.00S 29.88wW
1736.00 32.50 226.60 171726 -1257.37 85.27 872785 33.32w
-1746.00 3380 22670 172563 -126574 90.74 91.028 37.3CwW

B i Lo T N S U

K@ o4

Page 4
Date: 1610197
Wellpath 1D: 97d006s4

Closure pLS
Dist. Dir.
(m) (deg.) (dg/30m)

34.21@116.32 1.02
34.7:@116.53 2.19
35.2¢@116.98 292

357E@117.75  4.47
36.14@118.77 433
36.5:@12020 3.0

36.85@121.74  3.54
37.06@123.71 450
37.24@126.01 477

37.35@128.40  5.06
37.46@131.06  3.37
37.6°@13422 260

37.86@137.49  0.68
38.20@140.43  0.84
38.67@14367  0.33

39.27@146.88  1.32
40.0:@150.07  1.21
40.95@153.28 251

41.97@156.50  1.83
4301@159.41  3.04
44.34@16265  2.80

45.86@165.85 244
47.57@168.93 211
49.36@171.91 082

51.27@174.70 0.28
63.11@177.06 1.78
55.35@179.60 3.35

57.52@181.84 330
60.12@18424  2.55
62.6c@186.30  4.33

65.4E@188.29  4.67
68.5:@190.25  6.13
72.1@192.37  5.10

76.12@194.38  3.60
80.2¢@196.26  2.47
84.62@198.00 274

89.16€@199.58  2.19
93.42@200.90  4.34
98.37@202.28  3.90
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Hiadiburton Drilling Systems. - Date: 12803
SUNey Report Wellpath iD: 97d006s4
sasured incl Drift TVD Subsea Vertical TOTAL - Glosure OLS
. -Depth Dir. Depth  Section Rectangular Offsets Dist. Dir. -
(m) (deg.) (deg.) (m) (m) (m) (m) (m) (m) (deg.) (dg/30m)

96300 440 16420 96227 -502.38 -13.47 365S 22.70E  22.9¢@ 99.14 267
97300 530 17050 97223 -512.34 -13.01 448S 2288E  23.31@101.07  3.13
98300 560 17690 98218 -52230 -1242 5428 2298E  2361@10327  2.03

989.00 5§50 17870 988.16 -52827 -12.02 6.00S 23.00E 23.77@104.62 1.00
INTERPOLATED 13 3/4 CAS. POINT

100700 539 179.13 100608 -546.19 -10.84 7718 23.04E 24.2¢@108.50 0.20

1018.00 480 179.30 1018.03 -558.14 -10.10 8.77S 23.05E 24.66@110.84 1.48

1029.00 440 176.80 1028.00 -568.11 -9.85 9.57S 23.08E 24 9E@112.53 1.34
1039.00 4.00 174.50 1037.97 -578.08 8.07 10.30S 23.13E 25.32@114.01 1.30
1048.00 3.50 17040 1046.85 -587.06 -8.71 10.89S 23.21E 25.64@115.13 1.89

1058.00 3.00 169.30 1056.93 -597.04 -8.39 11.45S 2331E 25.97@116.15 1.51
1068.00 2.60 166.80 10686.92 -607.03 -8.12 11928 23.41E 26.27@116.99 1.25
1077.00 200 160.40 107591 -616.02 -7.95 1227S 2351E 26.52@117.56 2.17

1087.00 160 14450 108591 -626.02 -7.85 12.558 2365E 26.77@117.95 1.9
1097.00 1.20 128.50 1095.91 -636.02 -71.84 12738 2381E 27.0C@118.13 1.67
1106.00 1.20 11570 110490 -645.01 -7.88 12.838 2397E 27.1€@118.15 0.89

1116.00 110 106.10 111490 -655.01 -7.96 12908 2416 & 27.3E@118.10 0.65
1126.00 1.20 105.30 1124.90 -665.01 -8.06 12958 24.35E 27.5e@118.01 0.30
1136.00 120 11410 113490 675.01 -8.15 13.028 2455E 27.7¢@117.95 0.55

<
1146.00 120 108.80 114490 -685.01 -8.23 13.10S 24.74E 27.9¢@117.90 033
1156.00 1.30 . 109.60 1154.89 -695.00 833 13178 2495E 2821@117.84 0.30
1165.00 130 10140 1163.89 -704.00 £43 13238 2514E 28.41@117.75 0.62

1175.00 160 98.00 1173.89 -714.00 -8.57 13.27S 25.38E 28.65@117.59 0.94
118500  1.60 9540 1183.88 -723.99 -8.75 13.308 2567E 28.91@117.39 0.22
1193.00 130 9790 1191.88 -731.99 -8.87 13.328 25.87E 29.1C@117.25 1.16

‘TIE-IN FOR SIDETRACK# 3
1203.00 120 9450 1201.88 -741.99 9.01 13368 26.09E 29.3(@117.10 0.37
1233.00 1.30 9410 1231.87 -771.98 -9.43 13408 26.74E 29.91@116.61 0.10
1262.00 140 107.80 1260.86 -800.97 -9.81 13.63S8 27.40E 30.56@116.27 0.35

TIE-IN FOR SIDETRACK #4
1291.00 1.10 11240 128986 -82997 -10.08 13.74S 28.00E 31.1€@116.14 0.33
-1310.00 0.40 110.50 130886 -84897 -10.18 13.84S 28.23E 31.44@116.11 1.1
1320.00 120 11710 131885 -858.96 ' -10.23 13.90S 28.36E 31.56@116.11 2.41

INTERPOLATED - KICK OFF POINT
1327.00 166 12542 1325685 -865.96 -10.26 13.998 28.50E 31.75@116.14 2.16
1329.00 1.80 127.00 132785 -867.96 -10.27 14.02S 28.55E 31.81@116.16 222
1339.00 250 12040 1337.84 87795 -1035 14238 28.87E 32.1¢@116.24 222

1349.00 - 290 11550 1347.83 -BB7.94 -10.49 14458 29.28E 32.65@116.26 1.38
1358.00 3.10 11440 1356.82 -896.93 -10.65 1465S 29.71E 33.1z@116.24 0.69
1368.00 320 118.40 1366.81 -906.92 -10.83 14898 30.20€ 33.67@116.25 0.72
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Hidiburton Drilling Systems. -
Survey Report
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Page 2

Date: 16/10/97
Weiipath |D: 97d006s4

4Asured
- Oepth
(m)

§86.00
5§96.00
605.00

614.00
624.00
634.00

644.00
654.00
663.00

673.00
683.00
693.00

702.60
712.60
722.00

731.00
741.00
751.00

N 760,00
770.00
780.00

789.00
799.00
808.00

818.00
827.00
837.00

847.00
857.00
866.00

" 876.00
886.00
896.00

805.00
914.00
924.00

934.00
944.00
: 954.00

tnci
{(deg.)

1.60
1.70
1.80

2.00
220
2.20

220
2.30
240

2.50
2.40
2.20

1.60
1.60
1.20

0.80
0.40
0.10

0.30
0.70
0.80

1.00
1.10
1.30

1.40
2.00
2.50

2.80
2.90
2.40

210
2.00
2.20

2.70
270
2.70

- 2.50

3.20
3.60

Drift
Dir.
(deg.)

122.80
107.60
97.50

92.80
83.10
92.00

101.00
103.80
113.60

124.20
130.50
136.30

144.50
161.30
161.40

165.00
183.40
168.60

45.00
53.90
64.60

79.60
111.10
135.40

185.00
182.50
208.80

220.10
218.60
211.50

185.40
163.30
123.50

118.00
110.50
111.50

130.60
153.20
163.70

™D

(m)

585.52
585.52
604.51

613.5¢
623.50
633.49

643.49
653.46
662.47

672.46
6682.45
692.45

701.44
711.43
721.43

73042
740.43
750.43

758.43
769.43
779.43

786.43
796.43
807.42

817.42
826.42
836.41

846.40
856.39
865.38

875.37
885.36
895.36

§04.35
913.34
923.33

933.32
943.31
953.29

Subsea Vertical

Depth
(m)

-125.63
-135.63
-144.62

-153.62
-163.61
-173.60

-183.60

-193.59
-202.58

Section
{m}

-14.00
-14.10
-14.25

-14.45
-14.71
-14.98

1522
-15.43
-18.58

-16.71
-15.76
-15.78

-16.75
-15.68
-15.61

-18.55
-16.49
-15.46

-15.48
-16.57
-15.70

-15.84
-15.95
-15.93

-15.94
-15.78
-15.45

-14.99
-14.50
-14.08

-13.74

1355

-13.53

-13.63
-13.78
-13.97

-14.08
-14.01
-13.77

TOTAL
Rectangular Offsets
(m) (m)
3.69N 18.10E
3.56N 1639E
3.50N 16.66E
347N 16.97E
347N 17.33E
3.47N 17.72E
342N 18.10E
3.34N 18.48E
3.22N 18.83E
3.01N 18.20E
275N 19.54 €
2.48N 1S.83E
223N 20.04E£
1.98N 20.20E
1.76N 2032
1.62N 20.2BE
1.52N 20.39E
147N 2039 E
1.48N 2041E
1.54N 2048E
1.61N 20.60E
1.65N 20.74E
1.63N 2092E
1.53N 21.07E
1.34N 21.20E
1.08N 21.24E
0.71N 21.13E
0.34N 20.87E
0.04S 20.55E
0.388 20.31E
0.74S 20.18E
1.088 20.24E
1.34S 20.48E
1548 2081E
1718 21.20E
1888 21.63E
2118 22.02E
2508 2231E
3.058 22.53€

Closure
Dist. Dir.
(m) (deg.

16.52@ 77.09
16.77@ 77.75
17.02@ 78.15

17.32@ 78.44

17.67@ 78.69
18.05@ 78.93

18.42@ 79.29
18.76@ 79.76
19.1C@ 80.29

19.43%@ 81.08
19.73@ 81.98
19.95@ 82.87

20.1€@ 83.64
20.3¢@ 84.41
20.3¢@ 85.04

20.44@ 85.46
20.45@ 85.75
20.45@ 85.87

20.47@ 85.85
20.54@ 85.71
20.67@ 85.54

20.81@ 85.45
20.96@ 85.54
21.13@ 85.85

21.24@ 85.39
21.27@ 87.09

21.14@ 88.06

20.87@ 89.07
20.55@ 90.12
20.31@ 91.07

20.15@ 92.11
20.27@ 93.05
20.52@ 93.75

20.87@ 94.22
21.26@ 94.61
21.72@ 94.96

22.12@ 95.47
22.45@ 96.39
22.72@ 97.71

oLs

(dg/30m)

0.85
1.55
1.21

0.67
0.79
0.45

1.04
0.45
1.38

1.40
0.85
0.92

1.40
1.09
1.20

1.54
1.32
0.94

117
1.22
0.75

0.89
1.73
1.81

1.41
3.32
3.40

1.80
0.31
208

3.17
3.41
3.29

1.84
1.18
0.14

2.65
3.93
2.22
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Hawdburton Drilling Systems-- 1ot No: et
Date: 16/10/97

Survey Report Time: 11.12 am

; Wellpath {D: 97d006s4
Date Created: 27/01/97
Last Revision: 16/10/97
Calculated using the Minimum Curvature Method
Comguted using PDS VER2.2.4- BETA
, Vertical Section Plane: 225.00 deg.

Survey Reference: WELLHEAD

Vertical Section Reference: WELLHEAD

Closure Reference: WELLHEAD

TVD Reference: WELLHEAD

RANGER OIL LIMITED
RANGER Fort Liard P-66 - A
IN UNIT P SECTION 66
Cactus #26E KB. 459.88 m
e700Gs
UWI 300PG66040123300
Measured incl Drift VG Subsea  Vertical TGTAL Closure DLS
Depth Dir. Depth Secliocn  Rectangular Offsets Dist. Dir.
(m) (deg.) (deg.j (m) (m) {m) (m) (m) (m) (deg.) (dg/30m)
0.G0 0.C0 0.GC 0.60 459.89 0.cC 0.00N C.GOE 0.0C@ 0.0 0.C0
First Single-Shot Directional Survey 195m
199.00 0.50 3640 189.00 260.89 £.86 0.70N 0.52E 0.87@ 36.40 0.08
226.00 175 25,00 225.89 233.90 -1.36 . 1.17N 0.76 E 1.3¢@ 33.05 1.40
. 2583.00 150 2040 252.98 2086.91 2.07 1.87N 1.06E 2.15@ 29.44 0.31
.\ 283.00 175 67.40 28297 176.92 -2.85 242N 1.62E 291@ 33.78 1.32
312.60 1860 7040 311.98 147.93 3.70 275N 248E 3.7C@ 42.05 0.18
343.00 200 7040 34294 116.95 -465 3.10N 347E 4.66@ 48.23 0.10
37400 225 5940 37392 85.97 873 3.52N 451E S5.7€@ §1.43 0.46
403.00 3.00 6840 40289 5§7.00 -6.97 4.16N 570E 1.0c@ 53.87 0.88
433.6C 330 7090 432.84 27.05 847 4.73N 7.25E 8.66@ 56.85 0.33
MWD SURVEY'S
451.00 440 T71.30 450.80 9.05 -9.56 5.12N 8.39E §5.85@ 58.59 1.83
460.00 430 7110 45877 0.12 -10.17 5.34N 9.04E 10.5C@ 59.40 0.34
470.00 430 7420 46975 985 -i0.83 S5.57N 9.75E 11.23@ G0.28 0.70

480.00 430 7910 479.72 <1883 1147 5.74N 10.48E 11.95@ 61.29 1.10
490.00 420 8740 489.69 -29.80 -12.05 5.83N 11.21E 12.64@ 62.54 1.87

. 488.00 410 93.10 498.67 -38.78 -12.51 583N 11.87E 13.22@ 63.85 1.44
5§08.00 410 9930 508.64 -48.75 - -12.96 875N 12.88E 13.82@ 65.43 133 -
518.00 400 107.10 517.62 -57.73 -13.29 5.60N 13.19E 14.33@ 66.98 1.85

528.0C 3.80 11470 527.60 67.71 -13.57 5.35N 13.83E 14.83@ 68.80 1.66
538.00 3.50 12360 537.58 -77.69 -13.76 5.06N 1438 E 16.26@ 70.63 1.82
547.00 3.20 -1289.50 546.56 -86.67 -13.82 4.74N 14.81E 15.55@ 72.23 1.52

557.00 280 12860 556.55 -96.66 -13.87 441N 16.21E 15.84@ 73.83 1.20
566.00 240 130.80 $65.54 -105.65 -13.91 4.16N 15.52E 16.07@ 75.04 1.35
5 §76.00 210 12860 57553 -115.64 -13.94 3.90N 1582 € 16.3C@ 76.16 0.94
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Bore Capacity




OPERATIONAL NOTES

Ensure all contractor/equipment inspections conform to the current company and government safety

requirements and regulations.

Prior to rigging into the wellhead, hold a pre-job safety meeting with all personnel outlining the fine of command,
WHMIS, H.S, safety, safety clothing policy, crew responsibility for well control and pressure/well testing
procedures.

Brief all personnel on Ranger’s Site Specific Emergency Response Plan (ERP) APPENDIX IV.
Daily safety meetings are required for each shift, outlining the proposed operations for the day.

All surface equipment, which will be in contact with combustible fluids, will be purged prior to commencement of
the flow from the well. Purging of equipment is to be undertaken per ARP 4.2.11.

Ensure proper equipment handiing procedures are taken during handling due to the very high well operating

temperatures.
NO FLOW OPERATIONS ARE TO BE INITIATED IN DARKNESS.
Ensure emergency service phone numbers are posted in the camp, engineer’s shack and first aid shack.

Always maintain a current count of personnel onsite and in camp and a log of site visitors.



Wellbore Capacities

Tubular OD mm D:::“'D Capacity m*/m Le?ngth Vo:rt:;n ¢

244 mm 2445 212.83 0.037994 2900 110.1
178 mm 177.8 156.24 0.019927 410 8.17
114.3mm 114.3 - 97.35 007944 2949 23.43
89 mm 88.9 72.82 0.004528 3070 13.90
73 mm 73.0 59.61 0.003014 5 0.02
38 mmCT 38.1 32.56 0.000832 4000 3.33
114.3x244 annulus - —— .02665/.02792 45712452 80.63
114.3x178 annulus - oeen .0097 40 39

89 X 244 Annulus o anee 0.031781 2900 92.1

89 X 178 Annulus ——— anem 0.013751 170 234
73 X 178 Annulus woan ———- 0.015770 5 0.08
38 X 89 Annulus ——— —ven 0.003402 2900 9.86
38 X 178 Annulus o e 0.0188156 320 6.02




Operations
Program
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FORT LIARD P-66A OPERATIONS PROGRAM

MOVING IN EQUIPMENT

Full Time Part Time

1. Initial set-up requires the following equipment: Personnel Personnel

Wellsite Supervisor on MIRU c/w Ranger truck, mobile & M-Sat unit for 1
Communications back-up

ABB Vetco Service Truck/Service Hand — For removalfinstallation of
backpressure valve and valve servicing. 1

H2S — Well has field measurements of 1 — 1.5% H,S — 500 ppm ERP =573 m
At AOF of 710 x 10°m°/day

Safety equipment required:

Truck & H;S air trailer 1
4 head rig rats remote sensing units (3 HoS, 1 LEL)

Air compressor & air quality filters

Scada packs

Base station c/w wind sock

Consumables

Personal H,S monitors.

The ERP encompasses the lease and camp.

Native trappers may also fall within this ERP. The Liard community is to be
informed of any flow events and their anticipated duration.

Camp & Catering — a 36 man camp is proposed for set up on the outside
perimeter of the lease. 3

It is anticipated the facility will be fully utilized. The grocery truck will be
required on start-up.

Testing equipment 4
134 bbl x 125 psi low stage separator (250 psi unit preferred if available)

xxx flanged flowline (3" x 10,000 psi)

120 x 8" flare stack, 328’ x 4.5" x 2000 psi flare line

Note: All test equipment is to be tested and certified to working capacity.



vii. First Aid Ambulance 1

viii. Electric Logging. 3
Electric logging services unit with casing inspection logging capability
to measure the casing thicknesses and monitor for pits:
> DVRT Tool
» Full Hole gauge rings (177.7mm & 244.5mm)

iX. Lowboy/Bed Truck 1
Transportation of miscellaneous equipment to and from site.

X. 1 x 100 bbl Tank Trucks (1- fresh water) 1

Xi. Service Rig c/w triplex pump and tank (96m3 Capacity) - 215,000# Hook Load 5§

A service rig will be brought in. This unit will be required to pull tbg and run
114.3mm final production string.

Xii. 400 bbl Tanks

A number of storage tanks will be required to inventory fuels and store
re-circulated fluids

TOTAL 18 3
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OPERATIONS PROGRAM

DIRECTIONS: From Ft Nelson, N on BC Hwy # 97 to Junction 77, N on BC Hwy 77 (NWT Hwy 7) to Ft. Liard turnoff,
Continue N on Hwy 7, 50km. Turn Lt., 2km to ferry landing. Barge across the Liard River and follow lease road ~15km to lease.

1. Equipment Mobilization

Mobilization of equipment from their base of operations to the P-66A site will be coordinated by the Ranger
Oil Limited representatives.

Ensure em'ergency service phone numbers are posted in the camp, engineer’s shack and first aid shack.

2. Equipment Requirements

All equipment required to initiate the production tubing replacement is to be mobilized from their base of
operations to the P-66A wellsite.

3. Equipment Rig-Up

iii.

Move in the service rig and equipment as required. Spot equipment a'nd rig up per ARP
requirements as attached in Appendix V. Spot additional tankage for storage of fluid.

NOTE: Hold a pre-spud meeting with all personnel on location. The meeting should address
all aspects of the proposed operations.

Fill the rig tank with 125m? fresh water. Contact Calgary office for instructions on chemicals
required to inhibit the annulus and bring the water ph to +11. The volume should be sufficient to
ensure the full circulation of the 114.3/177.8/244.5mm annuli.

Rig up the cold test unit per ARP requirements as documented in Appendix 1.

NOTE: Do not tie into the well at this time.

NOTE: Equipment positioning is to consider that =~ 1.5% H,S gas will be produced. The camp,
engineering and first aid shacks will be based at the North end of lease.

Rig in of equipment to the wellhead components shall be undertaken to ensure that no components
are open to pressure from the wellbore downstream of the ESD valve.

Using the rig pump, fill all surface lines, which have potential to be subjected to wellhead pressure.
Pressure test all components to 1.4 & 35 MPa for 10 minutes each test. All deficiencies are to be
repaired and re-tested.

NOTE: All surface equipment, which will be in contact with combustible fluids, is to be purged prior

to commencement of any flow. Purging of test equipment is to be undertaken per ARP 4.2.11
attached.

No flow operations are to be initiated in darkness.

Prior to rigging into the wellhead, hold a pre-job safety meeting with all personnel outlining
the line of command, WHMIS, H.S, safety, safety clothing policy, crew responsibility for well
control and pressure/well testing procedures. Ensure a total count of personnel on-site and
in camp is taken at this time. Maintain a daily accounting of personnel associated with the
total operation to include personnel working off-site.

6. Wellhead Removal/BOP Installation

Replacement of the tubing will not require removal of the Otis 'PX' plug in the nipple at 2950mKB.
Onerations will be carried out w/the well dead at all times. During operations, monitor the well for



vi.

vii.

viii.

fluid loss and gas pressure build-ups. The presents of these situations could be indicative of a plug
failure.

Rig in the ABB Vetco lubricator per Appendix lll and pressure test to 28 MPa. Open the swab and
master valves and confirm no pressure below. Sting in through the swab and master valves.

Thread into the backpressure valve and open the bypass. Confirm that the tubing has 0

kPa behind the backpressure valve. With bypass open, bleed off any pressure and confirm plug

is holding. Measure returned fluid volume and ensure tubing remains static for 15 minutes.

Back out of the backpressure valve and unlatch from same. Lubricate out of wellhead. Rig out ABB
equipment.

NOTE: If tubing pressure exists behind backpressure valve, attempt to bleed off to test unit.
If unable to bleed off, thread the backpressure valve out of the hanger and lubricate out to
recover same. Rig in slickline unit c/w full lubricator. Pressure test to 28 MPa. Run in with
tools to check prong/plug integrity. Pull, redress & re-run as required. Retest as above

Leave wellhead valves open and monitor tubing for signs of flow for 30min. Once well is confirmed
static, remove the existing wellhead components above the tubing hanger spool.

install a full set of 1779mmx35 MPa Class Ill service rig BOP’s. All equipment is to conform to
ARP/NEB (AEUB) BOP minimum requirements. Refer to Appendix V for requirements/configuration.

Perform a complete function and pressure test of all BOP components to 1.4 & 35 Mpa for 15
minutes each test. Pressure test the hydril to 1.4 & 28 MPa for 15 minutes. Check & ensure all
accumulator pressure/volumes are maintained at regulated minimum after functioning. Any leaks in
the above equipment are to be repaired and re-tested. All components must pass the testing
procedures prior to proceeding.

Rig in ABB Vetco wellhead lubricator on top of the BOP Hydril. Pressure test lubricator & flanges
through the BOP stack wiwater. Sting in through BOP stack and open the by-pass & reconfirm 0 kPa
behind backpressure valve. Back out the backpressure valve and lubricate same out of BOP's. Rig
out ABB equipment.

Rig in rig pump. Fill the tubing string with water. Monitor the volume requ:red to fill the tubing.
Pressure test the tubing to 28Mpa.

Tubing Removal and Replacement

Once the hydrostatic column is maintained, monitor well and confirm it is dead. Pick up an 88.9 mm
EUE tubing pup and thread into the dognut. Pull up and confirm the on/off tool is latched. Work
string weight to activate the 'J' at latch w/neutral weight and rotate tubing to the right. Work torque
into the string by successive tubing movements up and down. Release from the on/off tool. Confirm
tool release with tubing movement.

Bleed off any gas head and circulate the well over to the high ph inhibited water prepared in 3 (i ).
Discard the existing welibore fluids to a storage tank and haul same to formal disposal.

POOH laying down the tubing. Keep hole full. Ensure that protectors are installed and that all joints
are handled with due care to the premium connections. With 50jts left in hole, pick-up a 244.5mm
Baker retrievable packer c/w K-valve and on-off tool. Install the packer on top of the tubing string &
RIH on 5 jts. 88.9mm tubing. Land the packer & set same w/the assistance of the tubing weight
below the packer. Pressure test packer set to 28Mpa. Release from the on-off. POOH & stand back
the 5 tubing jts run to set packer. Rig out BOP's. Remove the exiting tubing head assembly. Install a
replacement ABB VG-SF tubing head 349mmx279mmx35Mpa w/2-52.8mmx35MP side outlets. Re-
install the rig BOP's & pressure test per 6 (viii) above.

RIH w/on-off on 5 jts. 88.9mm tubing. Latch the packer set in 7 (iii), open the K-valve and confirm no
pressure below. Release packer & POOH laying down packer and remaining 88.9mm tubing.
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Rig in a Baker Atlas electric wireline unit c/w full lubricator and wireline BOP’s. Make a 212.8mm
wireline gauge ring and junk run to top of liner at 2909mKB. Make a 156mm wireline gauge ring and
junk run to top of packer at +2950mKB.

Pick-up the 244.5mm Baker Atlas DVRT Casing Inspection tools and proceed w/a log of the
244.5mm casing string from 2909 to surface per direction from the logging engineer. Pick-up the
177.8mm Baker Atlas DVRT Casing Inspection tools and proceed w/a log of the 177.8mm casing
string from 2950 to 2909 per direction from the logging engineer. POOH & rig out Baker Atlas.
Contact Calgary w/field interpretation of inspection log. Have logs transmitted to Atlas Calgary for
immediate processing.

Rig up to run tubing. Rig in thread cleaning, torque turn, Gatorhawk equipment and Hallmark thread
inspection service. Tally drift and RIH with new 114.3mm L-80 NSCT tubing as follows — run bottom

up:

1 88.9 mm Guiberson Premium Latch Mule Shoe seal assembly (High Temperature
Elastomered)
88.9mmx114.3 mm NSCT L-80 X-Over swage
114.3 mm L-80 NSCT tubing joint @ 18.75 kg/m
114.3 mm Otis "X” NSCT nipple with 96.85 mm profile
114.3 mm x 3.05 m L-80 NSCT tubing pup at 18.75 kg/m
114.3 mm L-80 NSCT tubing joints at 18.75 kg/m
114.3 mm L-80 Heavy wall flow couple
114.3 mm Baker Model TE-5 tubing Mounted SSSV (Inconel)
114.3 mm L-80 Heavy wall flow couple
5 114.3 mm L-80 NSCT tubing joints at 18.75 kg/m to surface

s—k—l-—l—h
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Gatorhawk in hole to 40 MPa. Tag top of packer and space to land w/neutral weight. Pressure test
the tubing and annulus to 1.4 & 28 MPa. Release from on/off , pull 15jts to the SSSV. Tie into SSSV
w/Stainless Steel control line. Gatorhawk the joints re-run to 40MPa. Install required pups for proper
spacing 1jt below surface. Re-run the landing joint, latch the packer and land w/dognut. Re-pressure
test tubing & annulus to confirm no leaks.

NOTE: Due to hole deviation, tubing movements will be required to work compression and
tension down to packer.

Rig in ABB Vetco Grey c/w lubricator pressure tested per Appendix lll. Run and seta 114.3mm
back pressure valve in the tubing hanger. Pressure test backpressure vaive to 1.4 & 35 Mpa.
Remove the BOP’s and install a temporary 114.3mm wellhead. Pressure test the wellhead valves
and flanges to 1.4 and 35Mpa. Contact Calgary for confirmation on rigging out the service rig and
related equipment. Release equipment and move off location. Confirm anticipated wellhead delivery
and prepare for a return to location for wellhead installation.

NOTE: Cladded wellhead is expected to be delivered to location in late March.

Rig in ABB Vetco Grey c/w lubricator. Lubricate through wellhead and open backpressure valve.
Confirm no pressure in tubing. Back out of the backpressure valve leaving same in place and rig out
lubricator. Remove the temporary wellhead installed in 7 (xiii) above and install the cladded wellhead
c/w remote actuated lower master valve. Pressure test all installed valves/flanges to 1.4 and 35Mpa.
Rig out and release equipment. Cap the wellhead valves w/tapped blind flanges and needle valves.
Chain & lock all valves.



Pressure Testing Procedures

Wireline Lubricator and BOP'S:

1)

2)

3)

4)

Assemble a night cap complete with a 12.7 mm needle valve on top of a 76.2 mm x 34475 kPa Bowen Single

Hydraulic BOP.

a) Install the above mentioned BOP on top of a Bowen 76.2 mm x 34475 kPa Hydraulic slide lock BOP ¢/ w the
bottom rams inverted.

b) Install a pressure line to the 12.7 mm needle valve on the slide lock BOP'S.

c) Install a test rod into the inverted rams with the excess rod hanging out of the bottom of the BOP'S.

d) Vent the air out the top of the BOP assembly. Pressure test the BOP to 1400 kPa low test and 34475 kPa
high test holding each test for 10. minutes.

e) After the bottom ram test is good, remove the top cap and install the bottom cap. Fill the BOP'S with fluid
above the center rams and install the test rod in the center rams. Close the rams and pressure test the rams
to 1400 kPa low test and 34475 kPa high test holding each test for 10.0 minutes.

f) Test the top rams the same as the above pressure test procedure.

g) When all the rams have been pressure tested install a grease supply hose on the 12.7 mm needle valve on
the slide lock BOP'S. Install an equalizing hose on the top single BOP. Set the BOP'S on the ground beside
the wellhead.

Pick up the assembled lubricator made up as follows from the top down.

a) Bowen 4 tube (minimum) grease control head c/w a ball check valve.

b) Bowen 76.2 mm x 34475 kPa integral lubricator (pick up enough lubricator to cover the bottom hole tools
plus 1.0 meter.) The bottom joint of lubricator to include a 12.7 mm NPT port c/w a needle valve.

c) Bottom cap c/w a 12.7 mm NPT port.

d) The sinker bars required for the job should be made up and installed in the lubricator.

Install the Wireline in the bottom shive. Pick the sinker bar weight off the bottom cap. Remove the bottom cap
and drop the sinker bars out the bottom of the lubricator. Install the tool string onto the sinker bars using the
vertical make up method.

a) Stab the lubricator into the BOP assembly. .

b) Install the complete assembly onto the wellhead utilizing the Bowen companion flange.

Fill the total assembly with fluid venting the air through the unpressurized grease control head. While filling the
lubricator with fluid move the wireline up and down through the grease head. When the lubricator is full of fiuid
and there is fluid returns out the top of the grease head pull the tools to the top of the lubricator (less 10.0 mm)
and activate the grease control system. Pressure up the grease head to 1.5 times the maximum pressure of the
pressure test.

a) Pressure test the total assembly to 1400 kPa low test and 34475 kPa high test for 10.0 minutes each test.

b) Bleed the lubricator down to the confirmed wellhead pressure and open the Master valves. Insure the

wellhead and lubricator assembly integrity and proceed to run in the hole with the wireline tools.



Pressure Testing Procedures

Service Rig BOP'S

1)
2)

3)

4)

5)

6)
7)
8)

9)

Install the BOP'S on the test stump.

Close the Blind rams and pressure test same to 1400 kPa low test and 35,000 kPa high test for 10 minutes each
test.

Open the Blind rams and install a pup slotted pup joint into the test stump. Install the Stabbing valve into the top
of the pup joint.

Close the Pipe rams and the Stabbing valve.

Pressure test the Pipe rams anc the stabbing valve to 1400 kPa low test and 35,000 kPa high test for 10 minutes
each test.

Open the Pipe rams and close the Hydril.

Pressure test the Hydril to 1400 kPa low test and 35000 kPa high test for 10 minutes each test.

Bleed off the pressure to 0 kPa. Open the Hydril.

Turn off the Re-Charge pump at the Accumulator and bleed off the system pressure to 0 kPa. Remove the

protector cap on the Pre-Charge bottie and install the test fittings and gauge. Check the Pre-Charge pressure in
the bottle. Each bottle must be tested individually and have a minimum Pre-Charge pressure of 7000 kPa.

10) With the Accumulator system fully charged turn off the Pre-Charge pump. Close the pipe rams and the Hydril.

Open the pipe rams. The Accumulator pressure must be above 8400 kPa.

11) Check the Nitrogen bottles. The Nitrogen pressure must not be below 12,500 kPa.
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Corporate and Partner Approvals

Please indicate your acceptance of the “Tubing Replacement Program
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Letoy Brown
Senior Completions Engineer
Ranger Oil Limited

”

Apgroved By:
etions Manager
Ranger Oil Limited
Approved By:
Mike Langley P. Eng.
V.P. Production and Operations
Ranger Oil Limited
Approved By:
Jan R. Horejsi, P. Geol.
Senior V.P. North American Operations
Ranger Oil Limited
Approved By:

Jim Munro, R.E.T.
Manager of Production
Canadian Forest Oil Ltd.



Appendix |




Testing Equipment -Layouf

s



SOUR WELLS
HEATED TEST UNIT 0_

Minimum Spacing Requirements

ESD

50m

Wellhead @
FE

Flarestack

-T 25m 25m c/w ignitor and
: : Flame Arrestor
" FE
Tank
Circulating
—— . Pump
Heater
50m Separators 50m
High Stage
-_—>
—_—
AN Prevailing Wind
Low Stage
FE l l
Safety Traiter
—~ 50m
Lease
Office PRODUCTION
Fire Extinguisher TANKS

ABC or Purple K C/\W Gas Boot
Lease FE and Stairs
Entrance

ALL OF THE EQUIPMENT SHOWN MAY NOT BE REQUIRED

D.Saik Jun 1999
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Pressure Testing Procedures

Purging Procedures
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Pressure Testing Procedures

Wireline Lubricator and BOP'S:

1)

2)

3)

4)

Assemble a night cap complete with a 12.7 mm needie valve on top of a 76.2 mm x 35000kPa Bowen

Single Hydraulic BOP.

a) Install the above mentioned BOP on top of a Bowen 76.2 mm x 35000kPa Hydraulic slide lock
BOP c/w the bottom rams inverted.. - _

b) Install a pressure line to the 12.7 mm needie valve on the slide lock BOP'S.

c) Install a test rod into the inverted rams with the excess rod hanging out of the bottom of the
BOP'S.

d) Vent the air out the top of the BOP assembly. Pressure test the BOP to 1400 kPa low test and
35000kPa high test holding each test for 10.0 minutes.

e) After the bottom ram test is good, remove the top cap and install the bottom cap. Fill the BOP'S
with fluid above the center rams and install the test rod in the center rams. Close the rams and
pressure test the rams to 1400 kPa low test and 35000kPa high test holding each test for 10.0
minutes.

f) Test the top rams the same as the above pressure test procedure.

g) When all the rams have been pressure tested install a grease supply hose on the 12.7 mm
needle valve on the slide lock BOP'S. Install an equalizing hose on the top single BOP. Set the
BOP'S on the ground beside the wellhead.

Pick up the assembled lubricator made up as follows from the top down.

a) Bowen 4 tube (minimum) grease control head c/w a bali check valve.

'b) Bowen 76.2 mm x 35000kPa integral lubricator (pick up enough lubricator to cover the bottom
hole tools plus 1.0 meter.) The bottom joint of lubricator to include a 12.7 mm NPT port c/w a
needle valve. ‘

c) Bottom cap c/w a 12.7 mm NPT port.

d) The sinker bars required for the job should be made up and installed in the lubricator.

Install the Wireline in the bottom. shive. Pick the sinker bar weight off the bottom cap. Remove the
bottom cap and drop the sinker bars out the bottom of the lubricator. Install the tool string onto the
sinker bars using the vertical make up method.

a) Stab the lubricator into the BOP assembly.

b) Install the complete assembly onto the wellhead utilizing the Bowen companion flange.

Fill the total assembly with fluid venting the air through the unpressurized grease control head. While

filling the lubricator with fluid move the wireline up and down through the grease head. When the

lubricator is full of fiuid and there is fluid returns out the top of the grease head pull the tools to the top

of the lubricator (less 10.0 mm) and activate the grease control system. Pressure up the grease head

to 1.5 times the maximum pressure of the pressure test.

a) Pressure test the total assembly to 1400 kPa low test and 35000kPa high test for 10.0 minutes
each test.

b) Bleed the lubricator down to the confirmed wellhead pressure and open the Master valves. Insure
the wellhead and lubricator assembly lntegnty and proceed to run in the hole with the wireline
tools.



Pressure Testing Procedures

Service Rig BOP'S

1)
2)

3)

4)

5)

6)
7)
8)

9)

Install the BOP'S on the test stump.

Close the Blind rams and pressure test same to 1400 kPa low test and 35,000 kPa high test for 10
minutes each test.

Open the Blind rams and install a pup slotted pup joint into the test stump. Install the Stabbing valve
into the top of the pup joint.

Close the Pipe rams and the Stabbing valve.

Pressure test the Pipe rams and the stabbing valve to 1400 kPa low test and 35,000 kPa high test for
10 minutes each test.

Open the Pipe rams and close the Hydril.

Pressure test the Hydril to 1400 kPa low test and 35000 kPa high test for 10 minutes each test.

Bleed off the pressure to 0 kPa. Open the Hydril.

Turn off the Re-Charge pump at the Accumulator and -bleed off the system pressure to 0 kPa.
Remove the protector cap on the Pre-Charge bottle and install the test fittings and gauge. Check the

Pre-Charge pressure in the bottle. Each bottle must be tested individually and have a minimum Pre-
Charge pressure of 7000 kPa.

10) With the Accumulator system fully charged tum off the Pre-Charge pump. Close the pipe rams and

the Hydril. Open the pipe rams. The Accumulator pressure must be above 8400 kPa.

11) Check the Nitrogen bottles. The Nitrogen pressure must not be below 12,500 kPa.
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Division of Western Atlas Company

DATE: June 26, 1998
FROM: Martin Mueller
‘ Norward Energy Services
TO: Leroy Brown
Ranger Oil Ltd.
RE: Pressure Testing Procedure for Ranger Liard Project.
Leroy:

f\s per your request, the following is an outline of the procedure we will use to pressure test the
lines and equipment for the above noted project.

1.) Rigin of equipment to be completed, with the exception of wellhead connection, prior to
pressure testing.

2)) Once nigged in, complete connection of pump to be used for testmg can be made to our high
pressure flow line.

3.) Pumper will be brought on line to fill flow line and line heater bundles with fluid.

4) Once H.P. System is full the chokes on the manifold can be closed z'md the system
pressured to 35 MPa and checked for leaks.

5.) Iftestis good, the manifold can be opened and pressure blead down through line heater to
the test unit.

6.) Once pressure is blead off the choke on the Jine heater will be closed and the pressure
brought back to 35 MPa to test the flow line downstream of the manifold and the upstream
bundies and choke of the ine heater.

7.) When test is good pressure can be blead off to test unit.

8) With chokes and back pressure valve open pump will flood test unit, When flooded back
pressure valve will be closed and pressure brought up to 4500 kPa (90% of pop valve
" setting on test unit).

Norward Energy Services
#703, 1015 - 4th Street S.W., Calgary. Alberta T2R D)4 Bus.: (403) 290-0264 Fax: (403) 265-6142
Mailing Address: PO, Box 6686, Station D, Calgary, Alberta T2P 2E6
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9.) When test on test unit is good the back pressure valve will be opened and pressure blead off
to the flare Ime.

10.) With pressure test valve on flare linc open, pumper will flood flare line. When flare line is
full, pressure test valve will be closed and pressure brought up to 4500 kPa. When test is
good. Pressure can be blead off and water removed from system.

11.) Once wellhead connection is made flow line will need to be retested to ensure integrity of
flow line connection to wellhead.

I hope you will find this outline sufficient for your requirements. If you need any further
information please contact me at our Grande Prairie Office.

Martin Mueller

Sr. Supervisor
N é é

f@oos
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42.13 PRE-TEST EQUIPMENT CHECK
ARP - The following pre-test checks should be performed:

- Ensure thar an inspecrion check list is followed.

- Ensure thar all connections are tightened.

- Enmretha:thewellheadﬂowlmcandallgaslinesamadcquamlystxk:d
or otherwise secured.

- Ensure that the wellhead ESD (if applicable) is funcrion tested.

- Ensure thar purging is completed per 4.2.11.

- Ensure that the safety meeting has been completed per 4.2.12.

NOTE: An Inspection Check List is included as App:ndix V, developed by the:r-=

UPITFOS Implemenntion Commitiee (1990). Applicable details of thar che:b
list are recommmended. :

42.14 PRE.TEST PRESSURE TESTING

4.2.14.1 General

ARP - Pressure testing (and test start up) should be in daylight hours only.

NOTE: Test programs should be planned 1o accomplish daylight pressure testing and
s start up. Occasionally, that is impossible. If so, the following precautions are
required:

- the crew must be well rested (ic. ﬁ-avcuing, rigging in. followed
immediately by night time start up must be avoided)

- Lighting of all test areas, all escape routes, and all safery equipmern areas
must be viraslly thar of the derrick floor of a rig. Operators and Well
Test:ngConnaamsshouldnotzthz:smndardwelltesthghﬂngls
inadequate. LI

42,142 Wellhead To Choke

ARP - It is the Operawr's responsibility to specify the pressure test medium, and
hydrostatic testing is recommended over the use of wellhead gas or pressurized
vapour (CO, or N,). The test should be 1o the maximum of expected wellhead
shut-in pressure. No leaks are t be tolersted. Pressure tesung with gas and test
start up should be in daylighr hours only.

4.2.143 Downsream Of Choke

ARP - An inent medium or wellhead gas should be used 1o test pressure vessels to

minimum of planned operating pressure and a maximum of S0% Of pressure
- relief device setr pressure. Any intarconnecting piping must be incinded Na
S leaks are to be tolerated.

. ‘vg.::'
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42.144 Open Ended Piping And Production Tanks

ARP - Open ended piping (flarelines, vent lines) and producton tanks should not be
isolated by vaives and pressured tested. Closed valves should not be in the
system. Instead..leak tests of open ended piping and producton tanks must be

part of inidal operational checks after start up. Visual inspection of comnectons
is an altemardve.

42151 StrUp

NOTE:

42.152 Test Performanee

4215 OPERATIONAL SAFETY

The following generalized start up sequence should be performed:

With wing valve closed. open the master valve and record pressures.

Close the choke (if applicable) and open the wing valve w the choke.
Perform a detailed leak check.

Open the choke slowly w the pressure vessel Set operaring pressures
immediately, and set liquid levels as soon as possible.

Begin vessel leak éhecks immediately, closely followed by downstream
checks. For sour wells, those parforming demiled leak checks must wear
respiratory equipment

Check H,S concentrarion as soon as possible. and at regular imervals
thereafter. Shut in if additional equipment or personne] are required.

Check equipment capacities. If pressures or rates exceed capacity,
decrease the rare or shut in.

A rate preceding the actual test is appropriate to cleanup the well and 1o re-
evaluare the proprammed well performance.

ARP -

NOTE:

o<

The test should be performed according w the following generalized guidelines:

Perform and record measurements according to the program.
Continuously monitor safety systems and equipmenr. 4.2,15.3
Conrinuously monitor air emtrainment in tanks (per 4.2.15.3).

Utilize the Safety Standby System for all possibly hazardous operations,
and urlize 2 2nd back-up person during sour hazardous opcrar.ions
Monitor flare rates and volumes according w the flare pcnm: (if
applicable),

Monitor and act on new or unanricipared hazards. -

Hold complete de-briefing sessions at shift changes per Now of 4.2.12.

If the equipment or the procedure caanor safely accommodate the flow, the Well

Testing Contracior's supervisor of the shift hag the ultimare authority to reducc P
the flow or shut in the well |

idoos
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NORWARD ENERGY SERVICES, Division Of Western Atlas Company SECTION F
HYDRAULIC PRESSURE TESTING FLOW LINES

F.1

F.2.

The following procedures will be used for hydraulic pressure testing up to the choke.

Ensure all unions are tight and the choke is closed.

Open valves downstream of the choke to prevent over pressuring of the system downstream of the
choke.

Fill the piping to be tested with non-flammable liquid, such as water or water-methanol mix being sure
to exhaust-all air from a high point valve.

Check pumping system to ensure that it has pressure relief valve on the outlet set at a pressure less than
the working pressure of the line and components to be tested.

Secure the line to be tested with chains and/or weights

Keep all persons a safe distance from the equipment to be tested.

Pressure test the line up to the expected maximum shut in pressure of the well.

Release the pressure through the bleed off valve.

PRESSURING UP PROCEDURES

F.2.1 OPENING WELL TO FLOWLINES

Check tags on wellhead valves for required turns to fully open or close valves.
Always count turns when opening or closing a gate valve.

Never pressure up a flowline with a ball valve.

Never open a wellhead without knowing,

i) Approximate surface pressure expected

ii) Approximate properties of gas to be produced

iif) Possibility of air entrapment in tubing

iv) Approximate properties of any fluids to be produced

Never pressure up unpurged equipment.

F.22 PRESSURING A PURGED FLOWLINE TO A HEATER CHOKE WITH WELL GAS

Insure choke is closed — gange in at choke

Insure bottom master valve is fully open

Insure wing valve is closed

Insure safety valve is open and operational

Slowly open top master valve — pressure up to wing valve
Take well pressures. Check wellhead for ieaks

Slowly open wing valve until you head gas passing past valve
Let flow line pressure up

Check gauge at choke. Insure it has the same pxessure as at the wellhead  Check eqmpmem for leaks.

F.2.3 PRESSURING A WELL TO AN UNPURGED FLOWLINE & HEATER CHOKE

Slightly open choke at heater

Insure bottom master valve is fully open

Insure wing valve is closed

Siowly open top master — pressure well to wing valve

Take well pressures — check wellhead for leaks

Slowly open wing valve until gas is passing through valve

Let gas pass through flow and separator to purge surface equipment. See purging equipment
After purge is complete, shut choke

Check pressure at well head and at choke to insure same pressure
Fully open wing valve. Check equipment for leaks

Work try lowering separator pressure

Increase heat, if possible

If above doesn’t work, decrease the flow rate
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to be outside the upper flammability limits. However, toadd a safety factor of 2. we need to have
maximum readings of 5% ar less oxygen to be safe.

-8 of this Procedure

1. An oxygen measuring device must be used to determine when a tank is purged.
The maximum allowable oxygen content must not exceed 5% oxygen after purging.

@)4.2.11 Air Entrainment in Well Testing Systems
4.2.11.1 General

ARP Operators and Well Testing Contractors must understand and attempt to eliminate
: the explosive hazards of air entrainment in pipes, vessels and tanks,
NOTE: Air entrainment explosions occur upstream of the flowline choke and downstream of
the flowline choke (usually in storage tanks). The fuel source is the well product. or
it can be the purge medium if propane or natural gas is used to purge.

Ignition sources are not always identifiable, but possibilities include:

-  Flashbacks from flares

-  Static electricity

-  Friction heat (from valve operation or high velocity debris)

- Localized “hot spots” in partially open (unbalanced) valves

- Spontaneous combustion at critical pressures and temperatures

- Spontaneous combustion of compounds such as sulphides

- Electrical currents from lightning and power sources (including cathodic protection).

Air sources upstream of the choke include:
- Air from dry run tubing (e.g. for underbalanced perforating).
- Coiled tubing unit operations using air.
- Swabbing, when the well goes on vacuum.
- Reaction products (e.g. hydrogen peroxide washes).

Air sources downstream of the choke include:
- Initial air, as the equipment arrived.
- Air re-introduced from the wellhead side.
- Air pulled into production tanks through open or leaking hatches when a vacuum condition exists.

The vacuum can be caused by fluid thhdrawal@nd, by excessive venturi action at flare stacks
when tanks are vented to flare.

4.2.11.2 Pumping, The Well String and Wellhead

ARP Dry tubing should be displaced by N, or C0, or alternatively the procedures of ARP
4.2.11.4 should be employed.

When dry tubing with air is opened to the formation, a cushion should be run in the
string. If the well has enough energy, the cushion can be brought back to a rig tank.
The returning cushion purges the tubing string. Wellhead pressure should not be
allowed to build up prior to the cushion return.

NOTE: It is recognized that it is not always practical to displace tubing air prior to operations

such as underbalanced perforating. Operators and Well Testing Contractors must
take extra precautions when air exists in the well string.
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4.2.11.3 Purging Surface Equipment

- 4.2.11.3.1

ARP

4.2.11.3.2

NOTE

4.2.11.3.3

ARP

NOTE

4.2.11.3.4

ARP

Purge Mediums

"Purging should be performed by a purge medium vapour displacing air. Non-

flammable vapours are preferred. Propane or sweet gas is acceptable with extra
precautions, recognizing that the purge medium will create explosive mixtures before
air purging is complete.

Pre-Purging Procedures and Checks
The following pre purging procedures and checks are required:

- Production tanks should be free from sulphide or pyrite buildings.
- Production tanks must have proper hatch seals and pre-set pressure thief hatches.
- All system elements must be electrically bonded to each other, with the
wellhead or ground rods as “ground” (or “common”).
- Where production tanks are vented to flare, the configuration must be:
@) A vent line to flare, 89 mm (3") minimum,
(ii) A manual block valve in the vent line.
. (iii) A pressure measurement tap and low pressure measurement device (ie:
U tube manometer) between the tank top(s) and block valve.
(iv) A flame arrestor between the block valve and the flare stack (minimum
Underwriters Laboratories approved).
V) A regulated or manually valved tank top(s) blanket line
- The purge medium should be manifolded to a control purging/measurement
point, e.g. the test separator.
- Al pilots or other open flames within 50 m of the equipment to be purged must
be extinguished.

If a gas boot precedes the production tank(s), it must be vented to flare. The vent
line should be a2 minimum of 89 mm (3”). A block valve at the gas exit is required
for the purging process, but, if the gas boot does not have a pressure relief device,
this valve must be locked open or removed during flow.

Operators and well testing contractors must recognize that flame armrestors do not
guarantee the prevention of flashbacks, and therefore that the elimination of injtial
air and subsequent air eatrainment is required.

A gas boot is meant to strip solutiqn gas at very low pressures. A flame arrestor
should be considered in the gas boot line if a positive liquid seal cannot be
maintained.

Purge Vapour Measurement

The purge vapour should be measured.

Liquid volume to vapour or mass to vapour conversions is allowed if the liquid
volume or mass vaporized is measured accurately, and if it is ensured that all of the
liquid is vaporized. Numerous measurement devices are available,

Purge Amouats

The volume to be purged must be calculated prior to purging. For purge mediums
heavier than air, purging should be 2 minimum of 1.5 times calculated volume, and
purging should be from the bottom up. For purge mediums lighter than air, purging
shouid be a minimum of 2.5 times calculated volume, and purging should be form
the top down.
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NOTE

4.2.11.3.5

ARP
NOTE
4.2.11.3.6

ARP

NOTE

4.2.11.3.7

4.2.11.3.8

ARP

Top down purging is impractical in some situations. If bottom up purging is
employed with purge mediums lighter than air, 2 minimum of 5 times calculated
volume should be displaced.

Small lines and vessels may be purged for a number of minutes instead of rigorous
calculations, it is certain that the time chosen would exceed the over purge
guidelines.

Purging With Wellhead Gas (Sweet Wells Only)
The Well should be flowed slowly to the separator unit, then to the flareline, then to

downstream vessels/tanks. Downstream vessels/tanks must be isolated and purged
one at a time.

Production tanks that will not be vented to flare are not required to be purged.
Purging With Other Vapours

Purging should be in a2 downstream sequence, flowline (and heater, if present) then
separator, then flareline. then to downstream vessels/tanks. Downstream
vessels/tanks must be isolated and purged one at a time.

The flowline would be purged from the wellhead to the separator unit, if the vapour
were introduced at the wellhead. Itis also acceptable to use the separator as a point
of origin for the purge vapour. In that case, the flowline would be purged back to the
wellhead (with the line disconnected at the wellhead).

Eunding the Purge

Where practical, oxygeh meters are recommended for large vessel/tanks, regardless
of the calculated over purge. The sensing should be performed at points other than
the purge exit of the component (in case of air bypassing instead of displacement).
Oxygen content must be such that the gas mixture is below its lower explosive limit.
Intermediate Purging

Vessels/tanks should be re-purged whenever air is accidentally or operationally
introduced during the test.

4.2.11.4 Opening A Well With Air In The Flowstring ¢ -

ARP

It is recognized that wells will sometimes be required to be opened when there is air
behind the wing valve. Operators and Well Testing Contractors should consider
some or all of the following procedures:

All nonessential personnel should be removed from the test area.

Manifolding should exist so that all vessels/tanks can be bypassed.

It is important that the tubing be flow-purged of explosive mixtures as soon as
possible after operations such as tubing conveyed perforating. The well should not
be shut-in for buildup until the purge is completed because the danger of an in-line
explosion is increased by pressuring up the volatile mixture.

On sour wells, the well can initially be flowed through a by-pass directiy to flare
until the air is displaced from the tubing and the flare is burning steadilv. This will
contain possible fires in open-ended pipe. The well can then be shut-in or directed to
pre-purged vessels prior to liquids amriving at surface. An operator could also obtain
ERCB permission for short term flow to an unlit flare to displace air from the tubing,
The flow should be sampled with a 0, or gas detector to verify the mixture is out of
the explosive Limits.

The wing or master valve can be balanced by downstream pressure (N;, C0,, or H>0)
prior to opening, to reduce friction and initial inrush.
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- When wells go on vacuum during swabbing, a check valve must be inserted in the
flowline system. The saver sub should be tightened, and regulated vapour to follow
the swab cups back down the hole should be considered.

-  All suspect linesfvesselsftanks must be repurged when the wellstring air is
eliminated.

NOTE Consider notification of the commencement of operations to nearby residents
respecting the potential for short term odors that may occur during start up.

@ Alberta Recommended Practices
Volume4 Well Testing and Fluid Handling

A,
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ABB Vetco Grey

Backpressure Valve running procedures

Tree Savers
Tool configuration/Running procedures
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14.
19,
16.
17.
18.

19.
20,
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22.
23.

ABB VETCO WELLHEAD LUBRICATOR

RANGER FORT LIARD P-66A
HIGH PRESSURE LUBRICATOR RUNNING PROCEDURES

Confirm top and bottom master valve and wing valve are in a secure closed
position.

Connect bleed off hose to needle valve in BHTA; bleed off any pressure
above top master valve.

Remove hammer cap from BHTA, install lubsicator adapter and lubricator.
Connect hydraulic hoses to lubricator and air drive hydraulic pump. Engage
hydraulic pump unfil barrel of lubricator is full of oil and has minimum
pressure in barrel {indicated by small dowhward movement of polish rod).
Open top and bottom master valve to fully open position; while watching
pressure gauges on lubricator. Count turns. -

Calculate distance between top of BPV and lubricator stinger.

Engage hydraulic pump, pushing polish rod down to desired depth
(indicated by increments on polish rod).

Tag fop of BPV. ID stinger threads with lead thread an stinger. Rotate
polish rod counter clockwise to line up threads on BPV and stinger.

When threads line up, mark polish rod with paint marker and rotate polish

- rod clockwise (engagement of threads) approximately 6-8 tums. Stinger will

make contact with BPV poppet and equalize pressure from beiow BPV into
wellhead and lubricator.

Bleed off bore pressure through wing valve unfil pressure depleted.

VWhen pressure is depleted, rotate poligh rod counter clockwise 8 turns.
Slowly bieed hydraufic pressure from lubricator. Assist polish rod retraction
tnto lubricator barrel with manual rod wrench.

Remove lubricator from top section,

Remove top section from wellhead. ,

Ingpect and recondition tubing hanger extended neck.

Clean and inspect ring groave; install new ring gasket.

Install new wellhead top section.

Pressure test extended neck seal to recommended test presswee, Hold for
15 minutes at constant rate. '

Reinstall lubricator on top section.

Run polish rod down and retrieve BPV.

Close top and boftom master valve.

Remove lubricator from top section.

Reinstall BHTA hammer cap and secure needle valve
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EMERGENCY NOTIFICATION CHART

Cold Lake
FOREMAN
Doug Callbeck
Home: 780 826 3315
Cell: 780 826 8653
Office: 780 724 6504

Revised: November 24, 1999
Elk Point St. Lina/Ashmont N.E.B.C.
SUPERINTENDENT Elk Point Gas Ft. St. John
Bernie Heinrichs FOREMAN FOREMAN
Home: 780 853 8315 Ron Croteau Abe Garcla

Cell: 780 645 8068

Home: 780 724 3021

Home: 250 785 3750

Roving
FOREMAN
Paul Lemieux
Home: 780 826 7897
Cell: 780 812 0342

Claresholm
Rich/Long Coulee
FOREMAN
Tom Badura
Home: 403 381 2199

Turin
refer calls to
Causeway Energy
Corp.
403 265 1200

\

Drilling & Completions
Manager

Vice President United States Operations
Kellam Colquitt
Home: 281 362 1343
Cell: 281 989 7887
Office:713 654 2111

Ken Kindjerski
Home: 403 547 7131
Cell: 403 620 1732
Office: 403 303 7354

Primary Media Contact

Vice President, Risk Management & Investor

Relations
John Faulds
(Manager/VP's to contact If necessary)
Home: 246 9603
Cell: 813 1907 Office: 303 7723

N

Selsmic
Jeff Sluggett
Home: 403 239 1859
Office: 403 303 7435

On Cafl/Duty
List

Vice President, Production

Mike Langley

Home: 403 288 8914 Cellular: 403 860 8309 Office: 403 303 7500

Vice President, Marketing
Ralph Gibson
(Manager/VP's to contact if necessary)
Home: 239 0192
Cell: 660 8537 Office: 303 7668

|
Senlor Vice President, Operations

Jan Horejsi

Home: 403 240 0833 Cellular; 403 860 0767 Office: 403 303 7401

Car: 861 2865

Office: 780 724 6520 Cell: 780 645 8287 Cell: 250 262 9422 Pager: 780 724 6526 Cell: 403 308 4040
Office: 780 635 2239 Office 250 787 7718 Office: 403 625 4777
Development Mgr. Conventional
John Scharrer Operations Manager
Home: 403 240 1952 Dennis VanSickle
Cell: 403 819 7448 Home: 403 242 6367 Cell: 403 803 3930 Office: 403 303 7562 Safety Health & Environment Advisor
Work: 403 3037516 Allen Oxtoby
Home: 403 240 3719 Cell: 403 804 3365
Development Mgr. Heavy Oil Office: 403 303 7471

Jamey Fitzgibbon
Home: 403 239 5306

Cell: 403 803 5140 24 Hr z::v;:rslt;gs ;ervlce'
Work: 403 303 7539 ID No. 20168

Bentalt 261 7880
Security 262 1231

Community Affairs
Barry Brisson
Home: 403 259 3546
Cell: 403 813 4194
Office: 403 303 7452

Surface Land Conventional

Debbie Steele
Home: 403 275 9792
Office: 403 303 7317

Surface Land Heavy Olf
Pary Weiler
Home: 403 236 9222

Office: 403 303 7738

Chairman, Safety, Health & Environment
Board Committee
Charles M. Carr Jr.
NOTIFICATION ONLY

A

President
Fred Dyment

Home: 686 6738 or 246 2347 Bus: 303 7777
Cell: 860 0699 Car: 861 2865

*- During work hours will call person asked for then to
On-Cafl List and Calgary Contact List.
- After hours - On Call/Duty List

Alert
Lovel 1

v
Alert
Level 2

v
Alert
Level 3

v

EMERGENCY NOTIFICATION CHART xis
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EMERGENCY CONTACT NUMBERS ~ RANGER OIL LTD. - WELL SITE P-66A

MEDICAL AND FIRE EMERGENCY

CONTACT

PHONE NUMBER

CONTACT PERSON

Hospital Emergency

1-250-774-6916

Ft. Nelson 24 hr.
(medivac to airport)

Medical Clinic 1-250-774-3171 Ft. Nelson (business hr.)
Nursing Station 1-867-770-4301 Ft. Liard
Site Medic Operations Radio 600-700-
Satellite Phone
Local RCMP Detachment 1-867-770-4221 Ft. Liard

Local Helicopter

1-867-770-3116

Deh Cho Helicopters
Ft. Liard

Fire Department

1-867-770-2222

Ft. Liard

Forest Fire Emergency

1-800-661-0800 or
1-867-696-2231

Resources Wildlife
Economic Development

In case of Medivac — to Ft. Nelson, land at airport and take ambulance

to hospital
: Spill and Project Related Emergency

CONTACT PHONE NUMBER CONTACT PERSON

Ranger Calgary 1-403-303-7300 Incident Report Number
Answering Service

Ranger Calgary 1-403-303-7329 Leroy Brown

Ranger Calgary 1-403-303-7471 Allen Oxtoby

Ranger Site 1-600-700-5087 (Satellite Phone)

Contractor 1-867-770-4571 Beaver Enterprises

National Energy Board

1-800-632-1663

Incident Reporting (24 hrs)

Land Use

1-867-695-2626

Kent Halvorson
(Ft. Simpson)

Renewable Resources 1-867-770-3461 Mike Labine

(Ft. Liard)
Fort Liard Public Rep. 1-867-770-4421 Chief Harry Deneron
Nahanni Butte Public 1-867-602-2626 Jim Betsaka

Representative

1-867-602-2009

Chief Leon Konisenta

Poison Centre

1-800-332-1414

24 Hr.

Canutec

1-613-593-7211

Dangerous Good
Reporting

Safety Boss

1-800-882-4967

24 Hr Dispatch




IF THERE IS ANY DOUBT AS TO WHETHER THERE IS AN
EMERGENCY
INITIATE THE RESPONSE PLAN.

REMEMBER, ENSURE YOUR SAFETY FIRST

WHAT TO DO FIRST AT THE SCENE OF THE EMERGENCY.
Do not panic. Protect yourself and others and call for help REFER TO PREVIOUS
PAGE of this plan for who to call and their contact numbers.

Assess the situation. Activate the emergency response plan.
Minor Accident to be administered by First Aid Personnel, and transported to camp
first aid centre.

SERIOUS OR CATASTROPHIC ACCIDENT
First aid administered by qualified personnel, then call ambulance, contact Senior
Site Supervisor, restrict access to area. Shutdown facility and evacuate.
For an Environmental Incident contact Senior Site Supervisor, who will contact
authorities.

If possible, and within your capability, give immediate attention to the protection of life
and provide first aid to the injured.

Observe the H,S and LEL ground rules. Be careful of hidden hazards like electricity
when assessing the situation.

If possible, and within your capability, considering the nature of the emergency, take
corrective action to stop or reduce the cause of the emergency. Refer to Appendix 1
for specifics on the location of equipment, shut-downs, valves, and disconnects for
corrective action.

Call urgently needed emergency services. Keep a log of all actions taken and calls
and contacts made (in order, with approximate times and information given and
received).

The senior Ranger representative on-site becomes the On-Site Commander.



10.

The On-Site Commander will give the following information to the Ranger 24 hr
incident report centre:

the nature of the emergency;

the location of and evaluation as to the level (1,1l or 1lI) of the
emergency;

name, location, and phone number;

action already taken; and,

further action proposed

Request instructions for further action.

Continue as instructed.

Written reports may be required, refer to Ranger Corporate ERP for specific
details.
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1.0 INTRODUCTION

C./) This Emergency Response Plan (ERP) has been prepared to provide a response to an
accident, fluid spills and uncontrolled releases for wellsite activities at Ranger location P-
66A. The wellsite is located north west of Fisherman Lake and approximately 40 km
northwest of Fort Liard, North West Territories (NWT) within an unsettled land claim area
(Parcel L362).

1.1 Scope

The ERP has been prepared to provide Ranger representatives and Contractors
personnel with the information, such that in the event of an emergency situation,
they may undertake the measures necessary to ensure adequate protection for
the public, environment, and property in the vicinity of the P-66A well site.

In this plan, an emergency situation is considered to be any event that calls for
immediate special action to prevent or minimize danger to life, property or the
environment. Emergencies may include: production spills or uncontrolied
releases, fire or explosion, equipment failure, vehicle accidents, environmental
damage, personal injury, or fatality.

1.2 Project Summary

Well site rig operation and associated activities are scheduled to commence with
logistics support the week of February 1, 2000 and extend to March 30, 2000
with site demobilization following the operation. This ERP has been prepared to
support the standards for safety as set out in the Ranger Oil Limited Corporate
ERP, and forms the basis of response in the event of an emergency during
activities associated with the P-66A tubing change. Engineering details and
project plans for the activities are included in Appendix 2 of this ERP document.

In the event of an emergency (fuel and other liquid spills, accident, gas release
or fire), the prime concern is to implement the necessary emergency response
actions as soon as possible. In order to accomplish this the On-Site commander
directs the appropriate response actions, as outlined in this ERP.

Should an emergency occur that may result in the introduction of any production
into any watercourse, land surface or escape into the atmosphere, or otherwise
threaten the safety or welfare of the public, or on-site operations personnel;
Ranger will mobilize all resources necessary so as to minimize the effects on the
environment. To this end, Ranger will ensure all personnel are trained to provide
effective response for any likely emergency situation.

Should any operation that poses a risk to personnel be underway when medivac
support is interrupted due to weather conditions, the Ranger representative shall,
after reviewing with Calgary, suspend operations.



2.0 AREA of OPERATIONS

The activities to be undertaken at the P-66A well site and associated area are
outlined in Appendix 2 of this plan. Activities covered include equipment and
personnel mobilization, de-mobilization, rig operations and necessary support
activities.

A total of approximately 31 personnel will be on-site, at the camp and providing
support during operations. All personnel will be given both site and project specific
safety awareness orientation (i.e.: morning tailgate meetings) during the undertaking
of the production test.

The well site location has restricted access and is bounded on the west by
mountains. This land feature restriction should be recognized in any response
planning for uncontrolled H,S gas releases. Restricted access via only one access
road to the Liard River readily defines land based evacuation strategies to be
considered in the on-site application of this plan.

2.1 Potential Hazards

The P-66A well site operations program has been evaluated to identify
potentially hazardous events and procedures, which are detailed within this
ERP document. The following table includes potential events, site
preparedness, response and contacts, to be used during the operation.



Table 2: Potentially Hazardous Events and Emergency Response Summary

"VENTS

PREPAREDNESS

RESPONSE

CONTACTS

lowout, Flare and
Production Testing

Follow procedures as
Outlined in Appendix 2

Maintain operation
conditions within set
parameters

Do not commence
activities unless in
compliance with specific
test components

Assess situation against
ERP levels

On-scene commander
determines response
level

Mobilize Safety Boss

If unable to secure
situation, advise Ranger
ERP response team @
24 hour number

Immediate Site
Supervisor or Foreman,
And the On-Scene
Commander

See Emergency Contact
List for Ranger Drilling
Dept., NEB, Safety Boss,
Local Community
Contacts, and the Ranger
24 hr incident report
number

Wildlife Threats

Employee training on
critical wildlife (eg: bears,
endangered species)

Animals entering work
and camp location
areas.

Proper garbage storage
And disposal (eg: sealed
Containers, regular pick-

Implement wildlife
present response
actions; stop work
activities, retreat to
vehicles, buildings or
safe area

Site Supervisor

See Emergency
contacts List for
Renewable Resources
Contact, and the Ranger
24 hr incident report
number

Up of garbage)
Spills (fuel, salt water, | Training for personnel Use designated ERP See Emergency
Hazardous chemicals)| (TDGR, WHMIS) Program to respond Contact List for NEB,

Proper labeling and
Marking of product
Storage containers

Proper design and
Construction of fuel and
Chemical storage
Facilities

Develop ERP program
including identification
Of necessary sorbents,
Surface booms and
Support materials

To a spill situation
Involving the storage,
Transportation or
Barge location.

Renewable Resources,
Land Use, Ft. Liard and
Nahanni Butte Public
Representative, the
Ranger 24 hr incident
Report number, and as
Appropriate use Canutec
And Poison Centre
Contacts
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EVENTS PREPAREDNESS RESPONSE CONTACTS

Designate response

Teams and reporting

Procedures
Fire (Equipment and | Personnel training and Assess fire condition See Emergency Contact
Camp) Routine fire drills And situation against List for Forest numbers,

Designated Fire Marshals
And a Response
Procedure

Fire extinguishers in all
Buildings (entrance, exit
Points, and all high risk
Areas, including camp
And site vehicles

Post extinguisher
Locations and fire
Evacuation procedures
For the camp

Corporate ERP levels

(It is important to
differentiate fires
associated with testing
and operations program
from camp or general
maintenance activities)

As well as Ranger
Calgary 24 hr incident
Report number

Forest Fires

Personnel training(dry
Condition, managing
Open flame situations

Designated Fire Marshals
And a Response
Procedure, including

Fire drills

Identify reporting
Procedure for both
On-site as well as off site
fires

See Emergency
Contact List for Forest
Fire Emergency
Numbers, as well as
Ranger Calgary

24 hr incident report
number

Serious Accident, Life
Threatening Injuries

First Aid Attendant on-
Site

Safety trailer on-site
Establish criteria for
On-site versus

Medivac procedures -

All safety systems and
Precautions reviewed

Manage situation
Site

Implement medivac
Procedures

See Emergency
Contact list for Forest

' Fire Emergency numbers,

As well as Ranger
Calgary 24 hr incident
Report number
403-303-7300

Inform Ft. Nelson
Hospital and ambulance
Of medivac situation




3.0

RESPONSES - FIRE / EXPLOSION, PRODUCT SPILL / RELEASE

~ The Ranger Corporate ERP identifies three levels of response actions to be taken in the event of an
emergency, each of which is described below.
RANGER 24 HOUR NOTIFICATION NUMBER IS:  403-303-7300

EMERGENCY LEVELS

LEVEL |

LEVEL Il

LEVEL lll

There is no danger
outside
Company property

The situation can be
handled entirely by
company personnel

There is no immediate
danger outside company
property but the potential
exists for the emergency to
extend beyond company
property.

Outside services must be
alerted (police, fire
department, and other
emergency groups) and
kept informed of the
situation.

Safe operating control has been
lost, resulting in or potentially
resulting in, fatalities or severe
injury to employees, contractors
or the public.

Serious damage to the
environment and the surrounding
area or communities.

Any situation involving a fatality
or severe injury to an employee
or the public even though
operating control has been re-
established or maintained.

X ‘

The actions to be taken by the On-Site Commander for each level are summarized in
the following, users of this ERP should also refer to the Ranger Corporate ERP.

ON-SITE COMMANDER DUTIES / ACTIONS

LEVEL |

LEVEL Il

LEVEL 1l

Assess conditions.
Call area foreman or
designate; identify and
request immediate
services needed.
Assume responsibility
of On-Site Commander
until relieved.
Evacuate all personnel
from area.

Isolate / cordon off the
area.

Shut-down facilities /
isolate contain liquids.

Assess conditions.

Call area foreman or
designate; identify and
request immediate services
needed.

Assume responsibility of
On-Site Commander until
relieved.

Evacuate all personnel from
area.

Shut down facilities / isolate
contain liquids.
Co-ordinate response
activities to gain control.
Keep the Corporate
Headquarters Response

- Team informed of

emergency status

Assess conditions.

Call area foreman or designated;
identify and request immediate
services needed.

Assume resopnsibility of On-Site
Commander until relieved.
Evacuate all personnel from
area.

Isolate / cordon off the area.
Shut-down facility \ isolate
contain liquids.

Co-ordinate response activities to
gain control.

Keep Corporate Headquarters
informed of emergency status.
Co-ordiante actions with
territorial and federal agencies.
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EVACUATION PROCEDURES
41 CRITERIA FOR EVACUATION

At a LEVEL 1 - Emergency all persons will be evacuated to the muster station.
Notify On-Site Commander and undertake necessary response action —
evacuate non-essential personnel from immediate incident area.

At a LEVEL 2 - Emergency all persons shall be notified and informed of the
hazard. The On-site Commander directs and decides whether evacuation is
required and sends person to camp to advise of emergency condition. If it is
determined that evacuation is required non-essential personnel will be relocated
to the designated muster station. Essential personnel only, will stay on site.

At a LEVEL 3 - Emergency all persons will be evacuated from the emergency
planning zone (EPZ). Relocate non-essential personnel to designated muster
station.

If ignited vapors or plume exists and is spreading or engulfing any inhabited area,
immediate evacuation is required for an area 2 km wide to 1.0 km downwind of
release. This area may be expanded as required depending on weather
conditions and results of air monitoring tests.

4.2 Monitoring

Monitoring equipment included with safety equipment as described on page 1 of
the Site Operations Program (Appendix 2) can be used to measure
concentrations or detect the presence of flammable or explosive mixtures of
hydro-carbons and H,S vapors. For an uncontrolled Leve! 3 situation portable-
monitoring equipment shall be used, specifically if weather conditions are
unstable.

4.3 Evacuation

Level 1 — evacuate personnel from immediate incident area.

Level 2 — all non-essential personnel report to designated muster station
Level 3 — all evacuated persons will report to a designated muster station.

Safe Condition

Only when the emergency condition is under control will personnel be
allowed to return to the site. Shifting of winds will not be considered
sufficient reason to declare an area safe.
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IGNITION GUIDELINES

The Ranger Corporate ERP acknowledges that ignition of a release may be
necessary should the On-Site Commander determine that there is a threat to the
safety and well being of residents or public. In specific, to prevent loss of life in
the communities of Fort Liard and Nahanni Butte. The following must be taken
into consideration in the decision to ignite the release and to ensure adequate
safety.

Ignition Criteria

volume and type of product released;

wind speed and direction;

proximity to residents and public facilities

time required and progress of evacuation;

area environmental conditions (ie: dry);

surrounding land layout (topography);

training and safety of personnel igniting release; and,
method of ignition.

Ignition Preparation

Personnel Protective Equipment and Clothing (Fire Retardent Clothing);
Breathing air equipment;

Personal gas monitoring equ1pment

Wind direction

Ignition device and known capabilities of device; and,

Physical capabilities and limitations of personnel.

Ignition Method

With Personnel Protective Equipment donned, approach from upwind side
within range of ignition device (flare gun);

Determine lower explosive limit area;

Monitoring combustion gas, move toward the release KEEPING DISTANT
OF LOWER EXPLOSIVE LIMIT AREA; and,

Fire to ignite release.
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ADMINISTRATION

This ERP has been prepared to meet the intent and scope of emergency response
detail as outlined in the Ranger Corporate ERP. Specific details as to Ranger
personnel reporting responsibilities during an emergency event are outlined in this
document. A copy of the Ranger Corporate ERP will also be retained on-site as back
up to this document.

6.1 Manual Updating

The Supervisor of Emergency Operations is responsible for the
preparation, review and updating of this manual. In addition, any
employee who is involved in an Emergency Response activity, may draft
up a new procedure or an amendment to an existing procedure as
appropriate.

6.2 Preventative Measures

All equipment necessary to undertake the production test shall be

maintained in accordance with the following requirements:

¢ |dentification of necessary equipment standards and operating
parameters (Ranger project bidding documents and workplan);

e Regular equipment inspections and testing while on-site (Contractor
responsibility supervised by Ranger On-Site Supervisor);

¢ Regular scheduled maintenance and testing of shut down devices to
ensure they are capable of operating under emergency conditions;

e Regular scheduled calibration and maintenance of all monitoring
equipment to ensure accuracy of pressure, H2S and LEL reading
under normal operations and emergency situations;

e Regular scheduled monitoring of roadways (surface conditions)
hazardous materials and fuel storage areas (leaks or fluid loss);

o Daily safety meetings and personnel training and provision of on-site
safety personnel; and;

¢ Kick-off orientation prior to commencement of testing. Ongoing
orientation for replacement workers by Site Safety Officer.

6.3 Emergency Planning Zone (EPZ)

For this plan, the EPZ will be a zone centered on the well site up to and
including the lease boundary.

6.4 Emergency Hazard Zone (EHZ)

For this plan, a EHZ will include a designated operations area beyond the
lease boundary, including the camp. This should also include an area
upstream and downstream of the barge landing area (suggested 100 m
distance 50 m upstream and downstream on the Liard River.

6.5 Muster Stations

The muster station (for aII'Emergency Levels) will be designated each day
at the morning tailgate meeting.



6.6 Site Plan (Appendix 1)

A site plan (Appendix 1) will be prepared to identify muster areas, and
locations of emergency response equipment and emergency shutdown
valves, controls or disconnects.

6.7 Emergency Response Teams

The Ranger Project Supervisor (Mr. Leroy Brown) will ensure that all
employees area advised of the emergency response program in place for
the site. This will include designation of an On-Site Commander and on-
site associated support members of the ERP team. Essential and non-
essential personnel will be identified at this time in association with the
evacuation option for a Level 2 event.

6.8 Emergency Notification and Action Report

The Ranger Emergency Notification and Action Report should be used for
the reporting of emergency incidents, accidents or spills that may occur
during activities at the P-66A location.

Reporting spills that occur during the transportation of a Dangerous
Good.

“Dangerous Occurrences” — Reporting Requirements

A spill or leak of dangerous goods in excess of the Reporting Quantity (as
per following page) for each class is a dangerous occurrence ff it also
represents a danger to health, life, property or the environment. To avoid
the need for judging the potential or danger to health, life, property or the
environment, report any spill or leak that is above the “reporting
quantity”. :

Other accidents or incidents that must be reported as dangerous
occurrences are:

e Damage to bulk containers of dangerous goods; and,

¢ An unintentional fire or explosion involving dangerous goods.
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To ensure all Dangerous Occurrences are properly reported follow this

procedure:
1.
2.

Immediately notify your supervisor and the Site Senior Supervisor.
The Site Senior Supervisor or designate will immediately make the
following contacts:

e Ranger Safety and Environmental Representative;

e The Local RCMP

e Land Use and Renewable Resources; and,

o National Energy Board (NEB)
Conduct incident investigation in coordination with Ranger safety
representative.
Complete Ranger spill documentation.
Forward Dangerous Occurrence Report to Transport Canada within 30
days and copy to National Energy Boara.

6.9 Vehicle Accidents or Equipment Damage

The Ranger Emergency Notification and Action Report must also be utilized for the
reporting of traffic accidents and associated equipment. This form also includes
background information for incident investigation.




SPILL REPORTING REQUIREMENTS; REPORTABLE QUANTITIES

CLASS* DESCRIPTION QUANTITY

1 EXPLOSIVES Any quantity

2 Gases Any of Poisonous (2.3) or Corrosive
(2.4) Gases
More than 100 liters (based on
container capacity for 2.1 or 2.2
Gases

3 Flammable Liquids More than 200 liters

4 Flammable Solids More than 25 kg.

5 Oxidizers Oxidizers more than 50 kg or 50 L
Organic Peroxides (5.2) over 1 kg or 1
L

6 Poisonous or Infectious | Poisonous (6.1) over5kgor5L
Infectious (6.2) any quantity

7 Radioactive Any discharge of Radioactive material

8 Corrosive More than 5kgor5 L

9 Miscellaneous Over 50 kg of 9.1

Over 1 kg of 9.2
Over 5 kg or 5L of 9.3

¢ Transportation of Dangerous Goods classification identified on labels located

on sides of storage containers.

All contractors will be responsible for ensuring adequate first aid, spill and emergency
response training of employees working at the site. They will further ensure that their
equipment is provided with appropriate spill containment and fire fighting equipment,

6.9.1 Contractors Responsibilities

and meets the applicable preventative measures as outfined in Section 6.2




Appendix IV-a
ERP - Forms
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|RANGER OIL

RANGER OIL LIMITED
WELL COMPLETION, SERVICING, & WORKOVER CHECKLIST

Ranger Oil commits to conduct its operations in a safe and environmentally responsible
manner. This checklist is one tool that will ensure this goal is met.

In using the checklist, please follow these guidelines:

1) The checklist must be completed prior to commencing operations.
(Note that section 10. DERRICK must be completed prior to raising the derrick.)

2) Problems that may restrict kick detection and the ability to circulate out a kick, that
could contribute to an operational failure of blowout prevention equipment, or impair
ability to maintain control of the well are noted in Bold Italic print. If any of these items
require “corrective action”, operations must not proceed until repairs are made.

For any other items that require “corrective action”, repairs must be made as soon as
possible. (Review with Ranger Drilling and Completions Superintendent if required)

3) A copy of the completed checklist must be forwarded to Ranger QOil after it is completed.

4) Re-entries, drilling with a service rig, and well stimulation may require additional items
and equipment beyond this checklist. Please refer to ARP's, and Provincial regulations
for further guidance.

5) This checkilist is designed to increase the supervisors knowledge of the rig and basic
safety requirements. Feed back, suggestions and additional items for this checklist are
welcomed and can be forwarded to the Ranger Drilling and Completions
Superintendent and/or the Safety & Environment Co-ordinator.
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Ranger Oil Limited
Well Completion, Servicing, & Workover Checklist

Location: Company Representative:

Contractor: Date:

AFE No.: Operation:

(®) Indicates Satisfactory (x) Corrective Action Required (N/A) Not Applicable

1. Accumulator

d  a) Accumulator Bottle(s) properly connected
Manufacturer: Nitrogen pressure gauge available and
Pressure rating: kPa accurate

0 O 00

(W]

- gallon bottles
Usable volume (litres)
Volume required (litres)
Adequately Sized

b) Operating pressure: kPa
c) Precharge pressure: __kPa

d) Remaining Pressure: kPa
(After function test must be >8400 kPa)

e) Accumulator pressure gauge available
and accurate

f) Recharge pump capable of recharging
accumulator

g) Check valve installed between
accumulator and recharge pump

h) Accumulator Controls -
Drillers position and remote controls
accessible and functioning
Controls clearly marked

{Remote controls 7m from well for classes I, il & IIA
and 25 m from well for class )

i) Backup Nitrogen Bottles

No. of bottles
Bottle size(s)
Bottle pressures (kPa)

/Required No. ____

W]

]

Nitrogen volume adequately sized

j) Compressed gas cylinders secured and
vertical

k) Fire extinguisher easily accessible

)] ‘Accumulator reservoirs located inside
building properly vented to the outside

Manifold

a) Manifold - pressure rating: kPa
Straight through OD
(Class Il or Iil min 50 mm throughout)

No manifold required for Class I, only
flare/vent line(s) required (2-50 mmor 1-
75 mm line) to flare 50 m away. Must be
connected to valve spool below BOP and
securely tied down for the entire length.

b) Small threaded fittings meet manifold
pressure rating or can be isolated

c) Manifold / casing pressure gauges

accurate:
Manifold kPa Incr. kPa
Casing kPa Incr. kPa

d) Cold weather operations. Method used to
winterize manifold and bleed off kill lines
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Q)

Check valve installed properly

Kill line/bleed-off line properly secured

Bleed off / kill line shock hose(s) proper
pressure rating ____

Date of last shop service

TANK

a)
b)

c)

Handrails and walkways adequate
Lighting adequate

Closed system used for circulating,
swabbing or flowing sour effluent

RIG PUMP

a)

b)

c)
d)
e)

f)

h)

)

Correct pop valve shear pins and covers in
place

Relief line secured, not allowed to freeze,
and sloped downward. No isolation vaive

Hoses safety chained
Pulsation dampers and pressure gauges
Able to hear waming horns

Pump > 7 m from tank and equipped with
air shut-off

Fire extinguisher accessible

Houskeeping

BOP’s

a)

b)

c)

BOP stack - Class

Pressure rating kPa
Configuration
Date of last shop test

(Required every 3 years)

Locking hand wheelsMrench available

BOP stack adequately heated

(I 0 A R

o o d

d)

e)

a)

h)

j)

k)

BOP closing lines
Lines have properly pressure rating

Lines and fittings are free of leaks
Lines are fire resistant/steel

Rams
Installed in proper position
Proper pipe ram sizing

Is working spool proper pressure
rating
Are double drilled spools in use and
certified for pressure rating

Tubing stripper installed and operating
(Class | gas wells only)

Tubing plug or shut off device installed
in tubing string during tripping
operations (Class | gas wells only)

Wireline annular preventor in use when
conventional annual preventor notin
service _____

Closing devices available for rod
preventor ____

BOP's properly pressure tested and
results recorded

Full lubricator installed when wireline work
being done

BOILER

a)
b)

c)

d)
e)

f)

No clothing or flammables
Sight glass guarded

Boiler inspection licence on location ____
Inspection date
(Yearly inspection required)
Fire extinguisher accessible

WHMIS label on boiler chemical pot

Diesel fuel tank has identification label
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g) No fuel leaks
h) Boiler 25 m from well

i) Boiler blowdown line. Warning sign
posted . Deflecting muffler
installed.

j) Electrical requirements met (non-
hazardous area)
Light fixtures sealed
Wiring well maintained

k) Housekeeping
PIPE RACK/LEASE AREA

a) Pipe Racks
Chained together ____
Level and securely planked
Spacer between racks secure
End stoppers in place

b) Flare pit
50 m from well
Isolated from trees and bush
Back wall height adequate (= 2)

c) Sump (if open)
Worker protection

d) Storage tanks properly supported on
matting or planks c/w ladders in good
condition

e) Electric Power Lines
“Caution Hi Voltage Power Line" sign
posted under power lines on lease and
lease road
Cords off ground in traffic areas

f) Lease entrance signs
Protective clothing
Tight hole sign (if required)
H,S Sign (only if required)
Note: It is an AEUB violation to post a H,S
sign on sweet well. ‘

LIGHT PLANT

a) Propery grounded, 2 stakes, 3 m apart

0o o
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b)
c)

d)

e)

9)

h)

i)

)

Lockout procedures posted
Receptacles/circuit breakers identified

“Disconnect power before unplugging
sign®

Wiring off the ground and properly secured
No fuel/ oil leaks

Hearing protection required sign posted

Hearing protection available
Electrical requirements met
(nonhazardous area)

Light fixtures sealed

Wiring well maintained

Fire extinguisher available
(C02 required)

Housekeeping

RIG FLOOR

a)
b)
c)
d)

e)

g)
h)

Guards on all moving parts
Warning horn working

Stairways, and handrails in-place and in
good condition.

Crown saver checked

Tugger/Winch fine condition

Electrical requirements met
Class |, Division Il Area
Approved fixtures

Light fixtures sealed

Wiring well maintained
Equipment non-incendive

Fire extinguisher readily accessible
Housekeeping

Air shut-offs functioned daily
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k)

a)

b)
c)

d)

Engine exhausts directed away from the
well and end >6 m from vertical centre line
of well.

Condition of tongs

Back up cable and chain condition
Slip retaining pins installed

Line clamps properly attached

Condition of other cables

Slips condition

Grip matting on working area of floor
Weight indicator/diaphrams safety chained

Stabbing valve

Proper cross-over/ type

Full opening

ODxID X

Valve accessible in the open position

with the closing handle available

Pressure tested to: Low kPa
High kPa

Carrying handle/hanger cap available if

more than one person is required to

handleit ____

DERRICK RIG FLOOR
(Inspect prior to raising)

Guy lines installed in accordance with
manufacturers specifications

Wind board installed
Fingers straight / chained
Ladder condition

Sufficient lighting/fastened independent of
cords.

Electrical requirements met

(Transient Vapor area)
Approved fixtures ____
Light fixtures sealed __
Wiring well maintained

(.

11.

(]
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12.

Q

9)

h)

i)
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Escape line / buggy condition

Line double staked

Adequate slack in line

(buggy should touch down 10 m before
pins) '

Cable path kept free of obstructions

Easy rider/safety belt condition

Adequate anchors installed and pull tested

DOGHOUSE

a)

b)

d)

e)

9)

h)

Bulletin board

Shut in procedure posted

Emergency / ambulance phone numbers
posted .
First aid kit stocked and clean

Eye wash bottle

Condition of hand tools

No smoking / hard hat area signs posted
Fire extinguisher readily accessible
Electrical requirements met

(Transient Vapor Area)

Approved fixtures

Light fixtures sealed

Wiring well maintained

Housekeeping

MISCELLANEOUS

a)

Emergency Phone List
Nearest ambulance

Land (Location)
Phone No.

Air (Location)
Phone No.
Nearest Oxygenfresuscitator available
(Location)
Phone No.
Locations and phone numbers posted

(post in doghouse and engineer's shack)

b) WHMIS data sheets on location
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d)

Personnel protective equipment
requirements. All personnel have safety
boots, safety glasses, hard hats, efc. Fire
retardant clothing available.

Breathing apparatus - 5 full, operable.
Extra bottle of air for each pack.

WELL RECORDS

a)

b)

c)

Motor air intake shut off checked and
recorded

Rig crews trained in WHMIS

BOP function tests

Checked daily

Blinds checked when out of hole
Recorded in tour book

Q

d)

e)

f)

9)

Weekly BOP drills with each crew and
recorded.

Rig crew safety meetings recorded and
minutes posted.

TOG Documentation

Kept in separate file and sent to the
Calgary office at completion of well
Manifests completed when returning
regulated products to supplier

Note: Many truckers have a TDG section
as part of their trucking ticket which can be
used. Truck drivers TDG certificate
verified ____ _

Waste Management Guidelines being
followed as outlined in AEUB Service Rig

Inspection Manual.

RIG CREW BOP CERTIFICATES

CREW MEMBER |  WELL SERVICING CERTIFICATE | CERTIFICATE NO. | EXPIRY DATE
Toolpush
Driller
Q i) Has the above BOP certificate information

been recorded in the tour book
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RANGER i
TIME AND EVENT LOG
Name: . Title:
Date: Page ___._ of ____
T‘elephone@ary _ L _ Tl
Time Conversation With Phone# | Call | Rec'd Note: Document All Key Events, Actions and Decisions,
Made | Call Not Just Telephone Calls

Revised 6/10/39

Remember to_obtain the telephone number of those who call. Record names o_f_fusinesses, agencies, and job titles of those referred to in your remarks.

GROUP/SHE/FORMS/TIME AND EVENT LOG.xls
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RANGER OIL
INITIAL NOTIFICATION FOR INCIDENTS, ACCIDENTS & EMERGENCIES
When Receiving A Call, Please Ensure Questions Are Asked

1 Person Calling | Date of Call I Time of Call
2 | Time of Incident Date of Incident
3 | Department? Dept. # | Phone:
Occupation? '
4 | Type Of Incident / Description of what happened.
5§ | Incident Location (LSD, plant, etc.)?
6 | WhatIs The Nearest Town (District)?
7 | Directions To Incident Scene?
8 | Any Injuries? ] Yes Ch No Number | Severity:
Names
Where Taken:
9 | Any Serious Environmental Concems? Spill or Release Type and Volume?
Area Affected?
Weather Visibility Temp Wind Wind Dir. Precipitation
Conditions °C kph
Residences?
10 | What Actions Have Been Taken?
11 | Is The Situation Under Control? g Yes Q No
12 | What Can | Do To Assist?
13 | Comments:
14 | Notifications Done Or To Be Done? LAmbulanoe No. Q Police No.
Q Fire No. Q AEUB or Equivalent No. Q AEP or Equivalent No.
Q OH&S orWCB No.
15 |Co. Notifications |[y Security  No. l Gy Land No. ] Cy Community Relations  No.

u;lnsurance No. I Q Safety, Health, Environment No.

Revised 6/10/99 GROUP/SHEFORMS/INITIAL NOTIFICATION FOR INCIDENTS, ACCIDENTS, & EMERGENCIES .xis
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Ranger Oil Limited
Accident / Incident Report

{Operating Area:

Legal Description:

‘ate:

Eature of Emergency:

On - Site Emergency Coordinator:

Time:

Levell: [ 1 Level ll: [

] Level fll: [ ]

Type of Emergency

Complaint: [ |
Spill / Release [ ]
Fire / Explosion: { ]
Personal lnjury [ ]

Bomb Threat [ ']
Vehicle Accident ( ]
Environment [ ]
Property Damage [ 1

Vandalism / Security [ ]

Fatality [ )
Other:

Other:

Company Contacts Made

Date
Public Affairs: [ 1] " |Name:
lnsurance: [ ] Name:
Legal: [ ' Name:
Engineering: [ | Name:
Drilling & Completions: [ ] Name:
Environment: [ ] Name:
Supervision / Management: [ | Name:
Government Contacts Made
| British Columbia Alberta’ Saskatchewan-
LJEMPR: L) E.R.C.B.: [ ] S.EM.: [ 1]
ey LGB [ ALH.&S.: [ ] OH.&S.: [ 1
0.S.C.AR.: [ ] O.S.C.AR.: [ ] 0.S.C.AR.: [ ]

Lo
RPN
s

BEESEEN
I

Qil Spill Co-op: [ ]

Prov. Emergency Program: [
Forestry: [ |

Environment: [ ]

Boilers Branch: [ ]

Energy Resources Div.:[ |
Fish & Wildlife: [ 1]
R.CMP.: [ ]

Other: -

]

Qil Spill Co-op: [ 1

Public Safety Services: [ |
Forestry, Lands & Wildlife : [ ]
Environment: [ ]

Boilers Branch: [ ]

Energy & Natural Resources:{ |
RCMP.: [ 1]

Other:

QOther:

Qil Spill Co-op: [ 1]

Public Safety Services: [ -
Forestry: [ 1]

Environment: [ ]

Boilers Branch: [ ]

Energy & Natural Resources:|(
Fish-&-Wildlife: [ ]
R.C.M.P.: [ ]

Other:

]

Personal Contact Made:

Next-of -Kin: [ ]

Fire Services: [ |
Medical Aid: { |
Air Monitoring: [ ]
Partners: [ ]
Other:

Extemnal Contacts - Services & Service Companies

Residents: [ |
Land Owners: { |
Municipality: [ ]
Other:

Other:

Contractor Services: { |
Ambulance: [ ]
Neighbouring Producers: [ ]
QOther:

QOther:

Emergency Actions

Action Taken

Time




RANGER OIL LIMITED
. HAZARD IDENTIFICATION/NEAR MISS REPORT

Describe Hazard or Near Miss:

Recommendations :

Potential: njury (J Pmm Damage[] Environmentat Damage (0

Location Date  Reported by (print name—optional)
Submit to supervisor or Safety, Health & Environment Advisor 10/98
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- Service Operations

Class lll BOP
Spacing Requirements

Pressure Testing procedures




SERVICING BLOWOUT PREVENTION SYSTEMS — CLASS Ll

X 1 RATING OF PRODUCTION CASING FLANGE IS GREATER THAN. 21 68O kPz, OR
s 2 RATING OF PRODUCTION CASING FEANGE IS LESS THAN OR_EQUAL TO 21 €00 kPa and
- Ho$ CONTENT OF THE GAS 15 EQUAL TO OR GREATER THAN 10 molss/kilomote
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EQUIPMENT SPACING FOR WELL SERVICING
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Pressure Testing Procedures

Service Rig BOP'S

1) Install fhe BOP'S on the test stump.

2) Close the Blind rams and pressure test same to 1400 kPa low test and 35,000 kPa
high test for 10 minutes each test.

3) Open the Blind rams and install a pup slotted pup joint into the test stump. Install
the Stabbing valve into the top of the pup joint.

4) Close the Pipe rams and the Stabbing valve.

5) Pressure test the Pipe rams and the stabbing vaive to 1400 kPa low test and 35,000
kPa high test for 10 minutes each test.

6) Open the Pipe rams and close the Hydril.

7) Pressure test the Hydril to 1400 kPa low test and 35000 kPa high test for 10 minutes
each test.

8) Bleed off the pressure to 0 kPa. Open the Hydril.

9) Turn off the Re-Charge pump at the Accumulator and bleed off the system pressure
to 0 kPa. Remove the protector cap on the Pre-Charge bottle and install the test
fittings and gauge. Check the Pre-Charge pressure in the bottle. Each bottle must
be tested individuaily and have a minimum Pre-Charge pressure of 7000 kPa.

10)With the Accumulator system fully charged turn off the Pre-Charge pump. Close the
pipe rams and the Hydril. Open the pipe rams. The Accumulator pressure must be
above 8400 kPa.

11) Check the Nitrogen bottles. The Nitrogen pressure must not be below 12,500 kPa.



Services
wellhead




DEC 13 '99 16:21 FR ABEB UVETCO GRAY CANADA4G3 269 4224 TO 2617010 P.21

AL ED 6P
FREDIP

ABB Vetco Gray Canada Inc.

b @D ED ABB Vetco Gray Canada Inc.
;\%m Quotation 99-8058R1

2000, 620 - 5™ Avenue SW. « Calgary, Alberta « T2P 3R7
Phone: (403) 264-4146 « Fax: (403) 269-4224
1-800-925-6024

Date: December 10, 1998 II
To: Ranger Oil Past-it™ Fax Note 7671E [P/}, o o |fddes®
To , _ From - !ch ™))
Attention: Mr. Leroy Brown JDLU“’,” Brow) = Gecs
- Comepe fuscs Oic | AR Uerco Gusy |
Reference: Liard P-66A Phomes 2 2 529 Pronel 26y - 16 |
Delivery: 16 Weeks Ff24/-T010 ™ege- gray

OflCindhe T Foeoad
Payment Terms: Net 30 Days '

Quotation Validity: 90 Days
\ Account Representative: Mr. Greg McDonald

|| Per Standard ABB Vetco Gray Canada Terms And Conditions Attached

Ite Qty Description nit Total
1. 1  ABB VG-SF tubing head: 13 5/8" S000# x -
11" 5000# c/w 2- 2 1/16" 5000# SSO ,
L, DD, PSL-3, PR-1 8005.84 8005.84
2, 1 ABB GOF medified secondary packoff for

short casing cut-off: 13 §/8" x 9 5/8" c/w snap

ring L, DD, PSL-2, PR-1 980.10 980.10
3. 1 ABB GSSV tubing hanger: 11" x 4 2" EUE '

extended neck, lift thread c/w 4 %" NSCT

suspension threads & 4" B.P.V threads &

prep. for ¥4" control line L, HH, PSL-3, PR-1 5005.00 5005.00

PR N sty SR )

ABB Veico Gray Canada Inc, Culgary, Albertd, Canada Telephone J03-264-4146 R
2000, 520 - Sth Avanue S.W. T2P 3R? 1-800-925-6024 VGC-185Rev. A
Fax 403-269-4224
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ABB Vetco Gray Canada Inc.

Quotation 99-8058R1

Page 2

Ite Qty. Description Unit Total

4, 1  ABB GSSV adapter flange: 117 S000# x
4 1/16" 5000# double studded c/w seal
pocket, test ports & prep. for %" control line
L, HH, PSL-3, PR-1 5070.00 5070.00
5. 1 ABB VGC gate valve: 4 1/16" 5000# flanged
full opening ciw Safoco 4" actuator
conversion kit and bonnet assembly
L, HH, PSL-3, PR-2 56,750.00 56,750.00
6. 1 ABB VGC gate valve: 4 1/16" 5000¢# flanged
full opening L, HH, PSL-3, PR-2 37,830.00 37,830.00
7. 1 ABB SC studded cross: 4 1/16" 5000# x
4 1/16" 5000# x 4 1/16" 5000# x 4 1/16"
{ 5000# L, HH, PR-1, PSL-2 8060.00 8060.00
N 8. 1 ABB B.H.T.A bottom hole test adapter:
4 1/16" 50004 flanged c/w top cap 2" NPT
tap & 4 4" EUE internal lift threads

L, HH, PR-1, PSL-2 - 6500.00 6500,00
9 3 ABB VGC gate valve: 4 1/16" 5000# flanged

full opening L, HH, PSL-2, PR-2 37,830.00 113,490.00
10. 2 R-24 stainless steel ring gasket 44.10 88.20
1. 9 R-39 stainless steel ring gasket - 6100 549,00
12. 1 R-54 stainless steel ring gasket 247.00 247.00
13. 1 BX-160 stainless steel ring gasket 349.20 349,20
14. 4 L7M studs c/w 2- 2HM nuts: 1 %’ x 8" long,

set of 8 59.50 238.00

Assembly Total: 243,162.34

aBB Veatco Gray Canada inc. o Calgary, Afbenta, Canada Telephone 4-0;:;64-4—1;6 VGC-155 Rev. A

2000, 520 - 5th Avenue S.W. T2P 3R? 1-800-925-6024
Fax 403-269-2224
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ABB Vetco Gray Canada Inc.

Quotation 99-8058R1
Page 3

Ite Qty. Description Unit Total

Add GST

Additional Information: Kelly

Authorization:

No products may be returned for credit without written consent of authorized ABB VGC employee.
Products retumed over 30 days from shipment date are subject to 15% restocking charge.
Products purchased from other O.E.M.’s are subject to their actual restocking charges
Assemblies returned for credit that require disassembly are subject to tear down charge
No credit is to be glven on assembly, test, and paint.
Returned products requiring clean-up are subject to shop charge. :
Expendable items such as nipples, ring gaskets, and boltings that are part of assemnblies are subject
to 100% reslocking charge,
» Wellheads and gate valves requiring coating for injection syslems are subject to 15% restocking
charge.
Weliheads and gate valves manufactured to PSL-3 are subject to 15% restocking charge.
. « Specialty or one off equipment and gate valves are subject to 100% testocking charge. Specialty
items are those not considered normal stock items.

ABB Vctico Gray Canada inc. Calgary, Albera, Canada Telephane £03-264-414€6  y3C-155 Rev. A
2000, 520 - 5th Avenue S.W. TeP 3R7 1-800-925-5024
Fax 403-269-2224
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ABB Vetco Gray Canada Inc.
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Quotation 99-8058R1
For: Ranger Qil

‘%I%ﬂl Attn: Mr. Leroy Brown
FRIPED 4

_ Re: Liard P-66A
ABB Vetco Gray Canada Inc.

¥ - | . R
T ABB Vetco Gray Canada Inc. Caigary, Alberta, Canada Telaphone 403-263-4146
2000, 520 - 5th Avenue S.W. T2P 3R7 1-800-925-6024
Fax a03-269-4224

*k TOTAL PAGE.84 sk
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SENT BY:

" 12-21-99 : 5:08PM : HALL JIBURTON XBS-

Ve

Guiberson. AVA

403 2617010:#% 3/ 3

PACKER INSTALLATION PLAN

OPTION ™@"
PREFARED FOR T ’ 13
LEROY BROWN RANGER OIL LIMITED 23-DEC-99
WELL NAME LOCATION : TYPE OF INSTALLATION
LIARD RIVER P—B66A PRODUCTION
INSTALLATION ITEM

|

DESCRIPTION

177.8mm 3B.7 KG/M CASING

6.45mm STAINLESS STEEL CONTROL UNE
114.3mm NS~CT 18.75 KG/M L-B80 TUBING

114.3mm NS-CT BAKER.JES TUBING RET. SSSV
C/W S6.85mm ALTERNATE NIPPLE PROFILE

114.3mm NS—-CT 18.75 KG/M L—80 TUBING

114.3mm NS-CT ‘X’ NIPPLE c/w 96.85mm PROFILE

114.3mm NS—CT x 3.0m 18.75 KG/M L-80 PUP JOINT

114.3mm NS-CT x 88.8mm NS-CT L-BO CHANGEOVER

GUIBERSON AVA B8.9mm NSCT PREMIUM LATCH SEAL ASSEMBLY
c/w EXTRA SEAL UNIT AND LEAD IN SUB 76.2mm i.0._
L—80 MATERIAL

GUIBERSON AVA 177.8mm x 101.6mm 25.3 — 38.69 KG/M
MAGNUM GT PACKER c/w ZERO GAP ELEMENT
INCOLOY 925 MATERIAL .

GUIBERSON AVA127.0mm BRD LCT x 88.9mm NS-CT
CROSSOVER INCOLOY 925 MATERIAL

88.9mm NS-CT 13.84 KG/M x 1.2m INCOLOY 925 PUP JOINT

88.9mm NS—CT INCOLOY 925 X' NIPPLE c/w 69.B5mm PROFILE

88.9mm NS—CT 13.84 KG/M x 3.0m L—-80 PUP JOINT

B8.9mm NS-CT BOX x PIN L-B0 ‘X' NIPPLE
¢/w 69.85mm PROFILE

8B.9mm EUE TUBING CENTRALIZER
0.0. 150.81mm, ID. 76.00mm

88.9mm EUE 13.84 KG/M_.x. 1.2m PERFORATED PUP JOINT

B8B.9mm EUE 13.84 KG/M:x 3.0m L-80 PUP JOINT

88.9mm EUE L-BO 'XN' NIPPLE
c/w 69.85mm PROFILE AND 66.93mm NO-GO

88.9mm EUE WIREUNE RE~ENTRY GUIDE
MAX 0.D. 120.65mm, I.D. 74.80mm

SERVICE CONTACT SERVICE CENTER TELEPHONE PREPARED BY TELEPHONE

R.POWERS FT.ST.JOHN 250-785-5401 DH BECK 231-8330
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HALLMARK TUBULARS LTD. B .
November 3, 1999. | QUOTATION NO: QU-99-156
Ranger Oil Limited LOCATION: ' Ranger Liard
900, 311 — 6™ Avenue S. W. P-66-A
Calgary, Alberta
T2P 3H2 -

ATTENTION: Mr. Leroy Brown
Dear Mr. Brown:

Hallmark Tubulars Ltd. is pleased to offer the following quotation for your consideration:

3100 Meters  114.3mm (4 ¥2") x 18.75kg/m (12.6#)
L80 NSCT Seamless Steel Tubing
Price: FOB, Guardian, Nisku. $46.73/meter
Stock, Subject to Prior Sale.

1 Each 114.3mm (4 12"} x 18.75kg/m (12.6#)
x 2' L80 NSCT Seamless Pup Joint -
Pin x Box
Price : FOB, Guardian, Nisku $576.00/each
Stock, Subject to Prior Sale

1 Each 114.3mm (4 ¥2") x 18.75kg/m (12.6%)
x 4’ L80 NSCT Seamless Pup Joint -
Pin x Box
Price : FOB, Guardian, Nisku $648.00/each
Stock, Subject to Prior Sale

1 Each’ 114.3mm (4 ¥2") x 18.75kg/m (12.6#)
© x6'L80 NSCT Seamless Pup Joint -
Pin x Box
Price : FOB, Guardian, Nisku $720.00/each
Stock, Subject to Prior Sale

1 Each 114.3mm (4 ¥2") x 18.75kg/m (12.6#)
x 8 L80 NSCT Seamless Pup Joint -
Pin x Box .
Price : FOB, Guardian, Nisku $775.00/each
Stock, Subject to Prior Sale

1 Each 114.3mm (4 2") x 18.75kg/m (12.6#)
: ' x 10' L80 NSCT Seamless Pup Joint -
PinxBox
Price : FOB, Guardian, Nisku $864.00/each
Stock, Subject to Prior Sale

910, 255 - 5th AVE. S.W., CALGARY, ALBERTA T2P 3G6 TELEPHONE: (403) 266-3807 FAX: (403) 266-6282



N

HALLMARK TUBULARS LTD.

Terms:
1) Payment terms are Net 30 Days.

if you have any questions regarding the above quotation, please do not hesitate to contact myself
at (403) 303-3718.

Regards,
HALLMARK TUBULARS LTD.
Neorrme. e Fesel ,

Norma Macl.eod
Inside Sales

910, 255 - 5th AVE. S.W., CALGARY, ALBERTA T2P 3G6 TELEPHONE: (403) 266-3807 FAX: (403) 266-6282



%

A N A e Do T 2 S AR A s

N

HALLMARK TECHNICAL SERVICES
A DIVISION OF HALLMARK TUBULARS LTD.
910 BOW VALLEY SQUARE Il

255 - 5th AVENUE S.W.,

CALGARY, ALBERTA T2P 3G6

TELEPHONE: (403) 266-3807

FAX: (403) 266-6282

GST REGISTRATION No. R102251972

December 23, 1999
Ranger Oil Limited

1600, 321-6™ Avenue S.W.
Calgary, Alberta

T2P 3H3

Attention: Mr. Leroy Brown

Leroy,

Re: Supervision Services for Ranger Ft.Liard

Further to our telephone conversation please find the information you have requested listed

below.

External Pressure Testing

Conversation with Mr. Pat McDonald of NSPT has indicated that external connection pressure
testing is not recommended. The explanation given is should pressure migrate past the primary

torque shoulder damage or collapse of the pin could take place.
Connection Supervision Services

Connection Supervisor

Additional Connection Supervisor

Travel Charge
Grande Prairie to Location and Return at 0.95 per km

Sub Zero Thread Compound (2 Pails required)

114.3mm NS-CT Stabbing Guide
Per 5 Day Minimum Rental

114.3mmTeflon Drift
Per 5 Day Minimum Rental

Environmental Wiping Rags
Re cycling or Disposal Fee Included (4 Boxes required)

$ 600.00 per day

$600.00 perday

$ 180.00

$ 150.00

$ 95.00

$ 60.00

e Technicians are equnpped with Torque and Data books, depth micrometers, dmtal verniers,

profile gauges, repair kits, ﬂashll,,hts and files.




Leroy, I thank you for the opportunity to provide you with this job proposal. We look forward to
providing you with our services. Should I have discussion with Rig Service Equipment
concerning the streamlining of equipment? If you have any questions or require additional
information please give me a call.

Thank you,

Brian Friend
Canadian Manager
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THREAD COMPOUND

1012

'EYE IRRITANT  IRRITANTPOUR LES YEUX

SKIN IRRITANT IRRITANT POUR LA PEAU
vt e TENIRA LUABRI DE LA §
1 1 CHALEUR §
KEEP AWAY FROM HEAT RO | PORTER DES GANTS
WEAR SUITABLE GLOVES 1 1 APPROPRIES

‘snowsonasemsons  EN CAS DE CONTACT:
, RINSERLES YEUXETLA
IF CONTACTED, FLUSH o PEAU A L'EAU fé

EYES & SKIN WITH WATER NE PAS FAIRE VOMIR EN

IF INGESTED, DO NOT CAS D'INGESTION é
INDUCE VOMITING OBTENIR DES SOINS

CALL A PHYSICIAN MEDICAUX IMMEDIATS é

'IE:MATERIAL SAFETY. DATA SHEETTFOR PRODUCT
VOIR FICHE. SIGNALETIQUE:POUR'CE: PRODUIT:

' TOPCO SALES ﬁg
o CALGARY  EDMONTON

D HALLMARK TECHNICAL SERVICES

BZAETR

APl MODIFIED THREAD COMPOUND FORMULATED FOR ARCTIC ENVIRONMENTS

G’)MPONENTS PERCENTAGD /TECHNICAL DESCRIPTION \
(. Grease 36.0+ 25 « Will not harden, dry out or evapourat |
‘. Powdered Graphite 180+ 1.0 “ + Prevents aall ' dry. ) porte® 5
B Lead Powder 305+ 0.6 galling during make-up and break-out
Zinc Dust 1224 06 * Withstands pressures to 10,000 PS| g
1 Copper Flake 3303 + Torque correction factor 1.0 "
K Ho$S Inhibited ) &Temperature service rating -25° to +200°C J
MEETS REQUIREMENTS STIR MANUFACTURED FCF
OF AP| BULLETIN 5A2 BEFORE USE HALLMARK TECHNICAL SERVICES

MADE IN CANADA 4 litres * 4.5 ka BY TOPCO SALZ!
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MATERIAL SAFETY DATA SHEET

WHMIS HAZARD INDEX: PRODUCT CODE:
INSIGNIFICANT : FIRE 1
SLIGHT - REACTIVITY 0
, MODERATE SPECIAL 0
3 HIGH TOXICITY 1
4 EXTREME
SECTION 1 LOCATION SECTION 6 TOXICOLOGY
TOPCO SALES ROUTE OF ENTRY:
BAY 5, 3401 — 19 STREET N.E. SKIN & EYE CONTACT
CALGARY, ALBERTA
CANADA T2E 6S8 CHRONIC EFFECTS:
MAY CAUSE IRRITATION AND POSSIBLE DERMATITIS IN
PHONE (403) 219-0255 SENSITIVE INDIVIDUALS
FAX  (403)291-3042
ACUTE TOXICOLOGY:
TRADE NAME:  SUB-ZERO A.P.L. MODIFIED NO DATA AVAILABLE
| HALLMARK TECHNICAL SERVICES PRODUCT
SECTION 7 PREVENTION MEASURES
MATERIAL USE: LUBRICATE & SEAL PIPE THREADS
GLOVES:
SECTION 2 HAZARDOUS INGREDIENTS RUBBER OR CLOTH
APPROX.
EYE PROTECTION:
COMPOSITION CONCENTRATION CAS. EXP.LIMITS
COPPER DUST 1- 5% 1317-38-0 NA GOGGLES RECOMMENDED
GRAPHITE . 15-25% 7782-42-5 N/A VENTILATION:
POWDERED LEAD 25-40% 7439-92-1 N/A LOCAL EXHAUST
ZINC DUST 10 - 25% 7440-66-6 N/A
RESPIRATORY PROTECITON:
SECTION 3 CHEMICAL & PHYSICAL PROPERTIES NONE REQUIRED
NAME: LEAK & SPILL PROCEDURE:
PETROLEUM HYDROCARBON WITH ADDITIVES PREVENT MATERIAL FROM ENTERING WATERCOURSES BY
ONOUR: CONTAINING WITH SAND OR EARTH.
Y PETROLEUM WASTE DISPOSAL:
! JLOUR: DISPOSE IN COMPLIANCE WITH GOVERNMENT
SHOPPER PASTE REGULATIONS AND LOCAL REQUIREMENTS.
N
PHYSICAL STATE: . : STORAGE REQUIREMENTS:
SEMLSOLID , COOL, DRY AREA, AWAY FROM SOURCES OF HEAT.
SPECIFIC GRAVITY: SECTION 8 FIRST AID MEASURES
1.8gJcc. SKIN:
BOILING POINT: WASH THOROUGHLY WITH SOAP AND WARM WATER
260°C+ (500°F) EYE:
Il soLusirry: FLUSH WITH WATER FOR AT LEAST 15 MINUTES
NONE INHALATION:
VAPOUR PRESSURE IS NEGLIGIBLE. - REMOVE VICTIM FROM
SECTION 4 FIRE & EXPLOSION HAZARDS FURTHER BXOOSORE
PROCEDURES: INGESTION:
E R ONLY AS A FOG. “FIRE RS SHOULD ELF- :
g(s)N}NA’,\;ED BREAT’LSNG Efp ARATUS'%H;HE FUE‘L EACE P‘,’gges DO NOT INDUCE VOMITING. SEEK MEDICAL ATTENTION
If OPERATED IN POSITIVE PRESSURE DEMAND. IMMEDIATELY.
UNUSUAL FIRE & EXPLOSION HAZARDS: NONE SECTION 9 PREPARATION DATE
. o ‘ PREPARED BY:  ALAN S. HUEHN
FLASH POINT: GREATER THAN 171°C (340°F) ASTMD-82 BENERAL MANAGER
EXTINGUISHING AGENTS: TOPCO SALES
DRY CHEMICAL, WATERFOG, CO2, FOAM, SAND/EARTH DATE: JANUARY 1999
SECTION § REACTIVITY DATA
CHEMICAL STABILITY: YES
INCOMPATIBILITY:
STRONG OXIDIZING AGENTS

\RDOUS DECOMPOSITION PRODUCTS:
I .BON MONOXIDE, CARBON DIOXIDE, OXIDES OF LEAD & ZINC

+HE DATA PRESENTED HEREIN IS BELIEVED ACCURATE FOR THE SPECIFIC MATERIAL BUT IS IN NO WAY GUARANTEED. THE
INFORMATION HEREIN MAY NOT BE APPLICABLE IF THE SPECIFIC MATERIAL IS USED IN COMBINATION WITH OTHER MATERIAL.
TOPCO SALES ASSUMES NO RESPONSIBILITY AND MAKES NO WARRANTY IN CONNECTION WITH ANY USE FOR THE SPECIFIC
MATERIAL. OTHER OR ADDITIONAL SAFETY MEASURES TO THOSE INDICATED MAY BE REQUIRED. THE USER, THEREFORE,
ASSUMES FULL RESPONSIBILTY, BOTH AS TO PERSONS AND AS TO PROPERTY, FOR THE USE OF THESE MATERIALS.




HALLMARK TECHNICAL SERVICES
A DIVISION OF HALLMARK TUBULARS LTD.

ISSUE 1 DECEMBER 1999
; i HO IS HALLMARK E XPANSION IN 2000 C ERTIFIED PARTNERSHIP
TECHNICAL SERVICES? IN FEBRUARY OF 2000, HALLMARK IN SAFETY

EIGHTEEN MONTHS AGO, HALLMARK
TECHNICAL SERVICES, A DIVISION OF
HALLMARK TUBULARS LTD. WAS
CREATED. BRIAN FRIEND HEADS UP
THIS NEW DIVISION AS THE CANADIAN
MANAGER. BRIAN HAS 19 YEARS OF
EXPERIENCE IN THE OILFIELD
INDUSTRY SPECIALIZING IN CASING
AND TUBING, INCLUDING ALL

FACETS OF EQUIPMENT USAGE AND
RUNNING TUBULARS. OUR CORE
TECHNICAL TEAM HAS AN EXCESS OF
103 COMBINED YEARS OF EXPERTISE
SPECIALIZING IN ALL AREAS OF THE
“JBING AND CASING INDUSTRY.

“ A
h GROWING DIVISION

CURRENTLY THE HALLMARK
TECHNICAL SERVICES CLIENTELE LIST
EXCEEDS 60 DIFFERENT COMPANIES.
TO DATE, WE HAVE BEEN AWARDED A
FIVE YEAR CASING CONTRACT FOR A
MAJOR OIL COMPANY, AS WELL AS A
TWO YEAR CONTRACT TO PROVIDE
SUPERVISION SERVICES FOR AN
UPCOMING PROJECT IN THE INDUSTRY.
WE HAVE GROWN FROM TWO TO 11
FULL TIME EMPLOYEES, AND OUR
GEOGRAPHIC LOCATIONS  NOW
INCLUDE CALGARY, EDMONTON, AND
BONNYVILLE, ALBERTA.

~WE, AT HALLMARK TECHNICAL

SERVICES, HAVE BUILT OUR SUCCESS
ON A SOLID FOUNDATION OF
KNOWLEDGEABLE AND EXPERIENCED
PEOPLE. THIS IS PROVEN BY OUR
ANNUAL GROWTH.

TECHNICAL SERVICES WILL BE
OPENING OUR HALIFAX DIVISION IN
NOVA SCOTIA. TO DATE WE HAVE
BEEN AWARDED CONTRACTS FOR
FOUR OFFSHORE WELLS.

THE MEASURE OF SUCCESS

IN 18 MONTHS HALLMARK
TECHNICAL SERVICES HAS RUN AN
EXCESS OF 750,000 METERS OF
PREMIUM PIPE.

. QDHAUMARK TECHNICAL SERVICES
1

L SUIBER0

DESIGNED FOR
CANADIAN CLIMATE

WE HAVE DEVELOPED, AND NOW
EXCLUSIVLY MARKET SUBZERO API
COLD WEATHER THREAD
COMPOUND. MAJOR CORPORATIONS
WORLDWIDE HAVE TESTED THIS
PRODUCT, INCLUDING AREAS WITHIN
JAPAN AND HOUSTON. THIS
COMPOUND HAS BEEN SPECIFICALLY
FORMULATED FOR ARCTIC
ENVIRONMENTS; THE GREASE BASE
CONTAINS A PARTIAL SYNTHETIC
HYDRO-CARBON. THIS CHEMISTRY
ALLOWS THE PRODUCT TO BE SPREAD
UNIFORMLY WITHOUT THE
ASSISTANCE OF HEAT DOWN TO MINUS
-25°C. FOR MORE INFORMATION ON
SUBZERO COLD WEATHER
COMPOUND, CALL (403) 266-0050.

HALLMARK TECHNICAL SERVICES IS
COMMITTED TO ENSURING THE HIGHEST
LEVEL OF SAFETY STANDARDS IN OLR
WORK ENVIRONMENT. WE WERE
RECENTLY AWARDED THE CERTIFICATE
OF RECOGNITION FOR PARTNERSHIPS IN

HEALTH & SAFETY BY THE PETROLEUM
TRAINING SERVICE AND THE DIRECTOR
OF WORKPLACE HEALTH AND SAFETY.

v HEALTH .00 SAFETY

Hallmark Tecnical Services

WE HAVE CURRENTLY SUSTAINED
AN INCIDENT FREE WORK PLACE
IN EXCESS OF 500 DAYS!

CANADIAN REPRESENTATIVE
HALIMARK TECHNICAL SERVICES IS
THE CANADIAN REPRESENTATIVE FOR
DRILLTEC, DRIL-QUIP, AND RICE
ENGINEERING.

OUR QUALIFIED STAFF POSSESSES 103
YEARS OF COMBINED EXPERIENCE IN
THE RUNNING OF ALL PREMIUM
CONNECTIONS.

WE LOOK FORWARD TO SUPPLYING
YOUR COMPANY WITH OUR SERVICES IN
THE FUTURE. IF YOU HAVE ANY
QUESTIONS, PLEASE CALL (403) 266-
0050.

910, 255 — 5* Avenue SW Calgary, Alberta T2P 3G6 Telephone (403) 266-0050
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NS-CT

Recommended Make-up Torque

4.60 830-1090 | 1090-1340 | 1090-1380 | 1090-1380

5.10 830-1080 | 1080-1340 | 1090-1380 { 1080-1380

2.375 5.80 1010-1270 { 1090-1450 { 1270-1630 { 1270-1630
6.10 1010-1270 | 1090-1450 | 1270-1630 | 1270-1630

7.70 1080-1450 | 1450-1810 | 1630-1990 | 1630-1980

640 1160-1520 | 1520-1880 | 1700-2070 | 1880-2250

780 1450-1810 | 1810-2170 } 1990-2350 | 2170-2530

8.60 1450-1810 | 1810-2170 | 1990-2350 | 2170-2530

2875 9.50 1630-1990 | 1990-2350 | 2170-2530 | 2350-2710
9.80 1630-1990 | 1990-2350 | 2170-2530 | 2350-2170

11.00 1810-2170 | 2170-2530 | 2350-2710 | 2530-2890.

11.65 1810-2170 | 2170-2530 | 2350-2710 | 2530-2830

9.20 2170-2530 § 2530-3250 | 2890-3610 | 3070-3790

10.20 2170-2530 | 2630-3250 | 2890-3610 {3070-3790

12.70 2350-2710 | 2890-3610 | 3070-3790 | 3430-4160

3.500 13.70 2350-2710 1 2880-3610 | 3070-3790 | 3430-4160
14.70 2530-2880 | 3070-3790 | 3250-3970 | 3610-4340

15.80 2530-2890 | 3070-3790 | 3250-3970 | 3610-4340

16.70 2530-2890 | 3070-3790 | 3250-3970 | 3610-4340

10.80 2350-3070 | 2890-3610 | 3250-3970 | 3430-4160

13.00 2350-3070 | 2890-3610 | 3250-3970 | 3430-4160

4.000 14.80 2710-3430 | 3250-3970 | 3970-4700 ] 4340-5060
16.50 2710-3430 | 3250-3970 | 3970-4700 | 4340-5060

12.60 2890-3610 | 3610-4340 | 3970-4700 | 4160-5240

13.50 2890-3610 | 3610-4340 | 3970-4700 |4160-5240

15.10 2890-3610 | 3610-4340 | 3970-4700 | 4160-5240

4.500 16.90 3250-3970 | 4340-5420 | 4700-5780 ] 5060-6140
18.80 3260-3970 | 4340-5420 | 4700-5780 | 5060-6140

21.60 3970-4700 | 50606140 | 5420-6500 | 5780-6870

24.00 3970-4700 | 5060-6140 | 5420-6500 | 5780-6870

** These torques apply also for 13CR and Duplex Stainfess Steel for the
given product and yleld strength.

NS-CC-FGL
Recommended Make—up Torque

NS-CT-K1

Recommended Make-up Torque

h Reoonunended Make-up Torque (ﬂ-lb)
) "Steal Grade ’

Y857 U LN-8OTL. C95T | P110°

¥ 670870 | 870-1070 | 900-1100 | 900-1100

5.10 670870 | 870-1070 { 900-1100 | 900-1100

2375 5.80 820-1020 | 940-1160 } 1090-1300] 1090-1300
6.10 820-1020 | 940-1160 | 1090-1300} 1090-1300

7.70 940-1160 | 1250-1450 | 1390-1590] 1390-1590

6.40 1000-1220 | 1300-1500 | 1460-1660{ 1600-1800

7.90 1250-1450 | 1540-1740 { 1680-1880) 1820-2020

8.60 1250-1450 | 1540-1740 | 1680-1880( 1820-2020

2875 950 1390-1590 | 1680-1880 | 1820-2020f 1970-2170
9.80 1390-1590 | 1680-1880 | 1820-2020{ 1970-2170

11.00 1540-1740 | 1820-2020 | 1970-2170] 2110-2310

1165 1540-1740 | 1820-2020 | 1970-2170] 2110-2310

9.20 1820-2020 | 2180-2600 | 2490-2890| 2640-3030

10.20 | 1820-2020 } 2180-2600 | 2490-2890| 2640-3030

12.70 | 1970-2170 | 2490-2830 | 2640-3030] 2950-3330

3.500 13.70 | 1970-2170 | 2480-2890 | 2640-3030] 2950-3330
1470 | 2110-2310 | 2640-3030 | 2800-3180]3110-3470

15.80 | 2110-2310 | 2640-3030 | 2800-3180{3110-3470

16.70 | 2110-2310 | 2640-3030 { 2800-3180{ 3110-3470

10.90 | 2350-3070 | 2890-3610 | 3250-3970] 3430-4160

13.00 | 2350-3070 { 2890-3610 | 3250-3970} 3430-4160

4.000 |- 14.80 | 2710-3430 | 3250-3970 | 3970-4700] 4340-5060
16.50 | 2710-3430 | 3250-3970 | 38704700} 4340-5060

12.60 | 2830-3610 | 3610-4340 | 3970-4700{ 4160-5240

13.50 | 2890-3610 | 3610-4340 | 3970-4700] 4160-5240

15.10 | 2890-3610 | 3610-4340 | 3970-4700] 4160-5240

4.500 16.90 | 3250-3970 | 4340-5420 | 4700-5780( 5060-6140
18.80 | 3250-3970 | 4340-5420 | 4700-5780] 5060-6140

21.60 | 3970-4700 | 5060-6140 | 5420-6500| 57806870

24.00 | 3970-4700 | 5060-6140 | 5420-6500| 5780-6870

NS-CC-K1

Recommended Make-up Torque

o..maj |
Diameter]- We
“(inch)-
5.000 .
5.500 17.00 3700 4300 5000
20.00 5100 6800 6800
7.000 29.00 6600 7600 8600
32.00 6600 7600 8600

This torque table is applied to all API grades and NT-Series except J and
K grades of which outside diameter is 5 1/2 in. and smaller. For torque
information not fisted, please contact NS Pipe Technology.

NS-CT-FGL

Recommended Make-up Torque

Veight e
2875 | 640 | 1000-1220 | 1300-1500 | 1460-1660]1600-1800
3500 | 9.20 | 1820-2020 | 2180-2600 | 2490-2890 | 2640-3030

1020 | 1820-2020 | 2180-2600 | 2490-2890 |2640-3030
4500 | 1260 | 2890-3610 | 36104340 | 3070-4700 |4160-5240

17.00 3700 4300 5000
20.00 5100 5900 6800
5500 | 23.00 5100 5900 6800
26.00 5500 6300 7200
28.40 5500 6300 7200
24.00 5100 5900 6800
6.625 | 28.00 5800 6700 7600
32.00 5800 6700 7600
23.00 4400 5100 5700
26.00 5800 6700 7600
29.00 6600 7600 8600
32.00 6600 7600 8600
7.000 | 3500 6900 8000 9000
38.00 6900 8000 9000
41,00 7300 8300 9400
42.70 7300 8300 9400
44.00 7600 8700 9700

15




AVAILABLE SIZES (For additional information see pages 22 through 24.)
’ S e Pipe T i ' Connection
(0.D) Weight Wall D:gﬁ'g?er Pin Coupling
in. b/, in. in. L 2D Langi
in. in. n.

4.60* 0.190 1.995 1.928 2.776 6.736

5.10* 0.218 1.939 1.892 2.815 6.736

2.375 5.80* 0.254 1.867 1.860 2.858 6.736
6.20* 0.261 1.853 1.853 2.866 6.736

7.70* 0.336 1.703 1.696 2.953 6.736

6.40* 0.217 2.441 2.382 3.272 7.457

7.90* 0.276 2.323 2.316 3.370 7.457

8.60* 0.308 2.259 2.252 3.421 7.457

2.875 9.50* 0.340 2.195 2.187 3.469 7.457
9.80* 0.362 2.152 2.151 3.500 7.457

10.70 0.392 2.091 2.091 3.539 7.457

11.00 0.405 2.065 2.065 3.559 7.457

11.65 0.440 1.995 1.987 3.602 7.457

9.20* 0.254 2.992 2.945 3.941 8.691

10.20* 0.289 2.922 2.895 4.000 8.691

12.70* 0.375 2.750 2.743 4.138 8.691

3.500 13.70 0.413 2.674 2674 4197 8.691
14.70 0.450 2.600 2.600 4,248 8.691

r 15.80 0.476 2.548 2.548 4.283 8.691
& 16.70 0.510 2.480 2.480 4.331 8.691
'\‘9 10.90* 0.262 3476 - 3.429 4.449 9.203
4.000 13.00* 0.330 3.340 3.333 4.567 9.203
14.80* 0.380 3.240 3.233 4.650 9.203

16.50 0.430 3.140 3.140 4.728 9.203

12.60* 0.271 3.958 3.911 4957 9.778

13,50 0.290 3.920 3.893 4.992 9.778

15.10* 0.337 3.826 3.819 5.075 9.778

4.500 ™ 16.90* 0.380 3.740 3.746 5.134 9.778
18.80 0.430 3.640 3.640 5.228 9.778

21.60 0.500 3.500 3.500 5.339 9.778

24.00 0.560 3.380 3.380 5.425 9.778

* Pins are mildly swaged, stress relieved, and bored to appropriate dimensions.

** This inside diameter is the smaller of Bored Pin ID, Coupling ID or Nominal Pipe ID.
) 4,500" NS-CT (Coupled Tubing Connection) is not interchangeable with 4.500" NS-CC (Coupled Casing Connection).

%
Z
Z
Z--
%
[

It is possible to gauge the pin seal in the field,
to check for transit damage.

—
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31ZE WNU: WPE WALL NT-25CR-75 - L-80 NT-80SS..NT-13CR-80° NT-13CR-85- . 0-95 : 0SS  NT-13CR-80 NT-13CR-95 ‘' NT-955S. P-110 NT-110SS  NT-22CR:110 ‘N _R-110 -
;500 16.70 1670 1628 0.510
4791 A INT PRESS 19120 20400 20400 20400 21670 22050 22050 22950 24220 24220 28050 28050 28050 28050
2.480 1D COLLAPSE 18670 19920 19920 19920 21160 22410 22410 22410 23850 23850 27300 27380 27390 27390
2.355 DD TENSION 359 383 383 383 407 431 431 431 455 455 527 527 527 527
2000 11.00 1090 10.46 0.262
3.077A INT PRESS 8600 9170 9170 9170 9740 10320 10320 10320 10890 10890 12810 12610 12610 12610
34761D COLLAPSE 8380 8800 8800 8800 9200 9600 9600 9600 9980 9980 11080 11080 11060. 11060
3.351 DD TENSION 231 246 248 246 262 277 277 277 292 202 338 338 338 338
000 13.40 1300 1293 0.330 '
3805A INT PRESS 10830 11550 11550 11550 12270 12990 12990 12990 13720 13720 15880 15880 15880 15880
3.340 D COLLAPSE 11350 12110 12110 12110 12870 13620 13620 13620 14380 14380 16650 16650 16650 16650
321500 TENSION 285 304 304 304 323 342 342 342 361 381 419 419 419 419
000 15.20 14.80 1469 0.380
4322A INT PRESS 12470 13300 13300 13300 14130 14980 14960 14960 15790 15790 18290 18290 18290 18290
3.240 D COLLAPSE 12900 13760 13760 13760 14620 15480 15480 15480 16340 16340 18910 18910 18910 18910
3.115 DD TENSION 324 346 346 346 367 389 389 389 411 411 475 475 475 475
000 16.90 16.50 16.39 0.430
4823 A iNT PRESS 14110 15050 15050 15050 15990 16930 16930 16930 17870 17870 20890 20690 20690 20690
314010 COLLAPSE 14390 15350 15350 15350 16310 47270 17270 17270 18230 18230 21110 21110 21110 21110
3.015 DD TENSION 362 386 386 386 410 434 434 434 458 458 530 530 530 530
500 12.75 1260 1224 0.271 ]
- 3.600A INT PRESS 7900 8430 8430 8430 8960 9480 9480 9480 10010 10010 11580 11590 11590 11590
3.958 D COLLAPSE 7170 7500 7500 7500 7820 8120 8120 8120 8410 8410 9210 9210 9210 9210
3.8330D . TENSION 270 288 288 288 308 324 324 324 342 342 398 396 | 396 396
500 13.50 13.50 13.04 0.290

3.836 A INT PRESS 8460 8020 9020 9020 9590 10150 10150 10150 10710 10710  12410- 12410 12410 12410

3.920 1D COLLAPSE 8140 8540 8540 8540 8930 9300  9300. 9300 9660 9660 10690 10680 10690 10880

| 3.795 DD TENSION 288 307 307 307 328 345 345 345 364 364 422 422 422 422

500 15.50 15.10 1498 0.337

4.407 A INT PRESS 9830 10480 10480 10480 11140 11800 11800 11800 12450 12450 14420 14420 14420 14420

3.8261D COLLAPSE 10390 11080 11080 11080 11670 12220 12220 12220 12760 12760 14340 14340 14340 14340

3,701 DD TENSION 331 353 353 353 375 397 397 397 419 419 485 485 485 485
500 16.90 16.70 16.44 0.373 .

4838 A INT PRESS 10880 11600 11600 11600 12330 13050 13050 13050 13780 13780 15960 15960 15960 15960

3.7541D COLLAPSE 11400 12160 12160 12160 12920 13680 13680 13880 14440 14440 16720 16720 16720 16720

3.629 DD TENSION 363 387 387 387 411 435 435 435 459 459 532 532 532 532
500 19.20 18.80 18.68 0.430 '

5.498 A INT PRESS 12540 13380 13380 13380 14210 15050 15050 15050 15890 15890 18390 18390 18390 18390

3.640 1D COLLAPSE 12960 13830 13830 13830 14690 15560 15580 15560 18420 16420 19010 19010 19010 19010

351500 TENSION 412 440 440 440 487 495 495 495 522 522 605 605 605 605
500 21.60 2160 21.38 0.500

6.283 A INT PRESS 14580 15560 15560 15560 16530 17500 17500 17500 18470 18470 21390 21390 21390 21390

3.5001D COLLAPSE 14810 15800 15800 15800 18790 17780 17780 17780 18770 18770 21730 21730 21730 21730

3.375DD TENSION 471 503 503 503 534 565 565 565 597 597 691 891 691 691
00 24.60 2400 2356 0.560

6032 A INT PRESS 16330 17420 17420 17420 18510 19600 19600 19600 20680 20890 23980 23960 23960 23960

3.380 1D COLLAPSE 16340 17430 17430 17430 18520 19610 19610 19610 20700 20700 23970 23970 23970 23970

3.255 DD TENSION 520 555 555 555 589 624 624 624 659 659 762 762 762 762
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- HALLMARK TECHNICAL SERVICES
- A DIVISION OF HALLMARK TUBULARS LTD.

' 910 BOW VALLEY SQUARE Ill

255 - 5th AVENUE S.W.,

'CALGARY, ALBERTA T2P 3G6

TELEPHONE: (403) 266-3807

_FAX: (403) 266-6282

GST REGISTRATION No. R102251972
November 5, 1999

Ranger Oil Limited _
1600, 321-6™ Avenue S.W.

Calgary, Alberta R RV e

T2P 3H3

I R T

Attention: Mr. Leroy Brown

Re Ranga Liard P-66-A . . o :
Canadlan Repmenmtlves for Nippon Steel Corponmon

Leroy,

I have taken the liberty of putting together a brief information package concemmg Hallmark Technical
Semces

Hallmark Technical Services is a tubular supervision company which possess over (82) eighty two years of
experience between (5) five employees. In less than 500 days HTS is responsible for successfully running
over 700,000 meters of premium connections to date. Our main focus is taking care of the customers

" invested tubular interests from start to finish. Qur independent stance to operate as a tubular supervision
company has enabled us to suggest pre job, on site execution and post job streamlmmg procedures.

All personnel have operated or possess experience regarding Power Tongs, Torque Momtormg Computers,

- and Pressure testing (external and internal). Hallmark Technical employees all possess Offshore/Onshore
Experience both on Drilling and Service rigs. We have the one of the lowest compensation rates in the
Industry and have recorded a safety record of (0) zero accidents or medical aids in over 500 days of
operation.

Leroy, I thank you for the opportunity to provide you with this job proposal and we look forward to funure
discussions. Should you have any questions or require additional information please give me a call.

Thahk yoﬁ,

Brian Friend
Canadian Man



- Ranger Oil Limited
. Ranger Liard P-66-A

" Connection Supervisor
Per 12 hour day

Addmonal Connecuon Supemsor
Per. 12 hour day .

Travel Charge
Charges outofGrandePrameats 0.85 perkxlometer

Nippon NS-CT ll4.3mm Smbbmg Guide
5 day minimum A

Nlppon NS-CT1 l4.3mm Teﬂon Drift
5 day minimum

Sub Zero Thread Compound
2 - 4.5 litre Pails at $ 90.00 each

We would be pleased to take care of co-ordinating acwssory items and all nessasary running equipment as

specified by Ranger Oil Limited.

$ 600.00 per day

- $600.00 per day

$ 150.00 per 5 days

$ 110.00 per 5 days

$ 180.00

T A
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RESUMES

BRIAN FRIEND (Canadian Manager)

19 years experience in the Oilfield with 18 of those years being directly involved with the running of
Casing and Tubing

Brian has operated and developed Computer Torque Monitoring Systems, along with being the first
person in Canada to operate the X/Y axis real time plotter which is used world wide today

Thorough training in Conventional and Integral power tongs, versed in the operation and maintenance
of handling equipment up to 750 ton, Internal and External Pressure testing, Pick Up and'Lay Down
Machine.

Versed in Exxon Torque Positioning, Torque / Turas technology, Mobil Buttress and Exght Round
running procedures, A P.L Procedures,

Areas of operation include the Canadian Arctic, Beaufort Sea, Wmern Canada, Bay of Fundy, Davis
Strait, East Coast Hibernia, Sable Island, Alaska, Texas, Trinidad and Tobago, and Tanzania, Africa.

WES SARGENT (Field Supervisor)

15 years experience in the Oilfield with 13 years being directly involved with the running of Casing
and Tubing

Managed and Developed a Computer Torque Monitoring System for a major Service company
Extensive experience regarding deep critical sour gas wells applicarions

Well versed in all premium connections and is detail oriented in all nessasary equipment required to
run the product

Well aquainted with all of the required equipment to run any Casing and Tubing string

Wes Sargent has worked OfEhore on the Hibernia and Sable Island Projects and Onshore throughout
Western Canada

GUY DOW (Technical Representative)

16 years experience in the Qil and Gas Industry

Drilling and Cementing back ground provides Hallmark Technical Services with a wealth of
knowledge conceming down hole

8 years directly involved in the Casing and Tubing Industry

Well versed in the running of Computer Torque Monitoring Systems, Conventional and Integral
Power tongs, Pick Up and Lay Down Machines

Well versed in all premium and A.P.L.connections

Guy Dow has worked extensively throughout western Canada as well as offshore in the North Sea for
3 years and the Middle East

" ALAN BOE (Technical Representative)

19 years experience in the Qilfield with 17 years being directly involved with the nnning of Casing
and Tubing

Manager of Buck On services which utilized specific procedures to ensure leak proof connections for
Burttress and Eight Round

Experienced in the running of Computer Torque Monitoring Systems, Conveational and Integral
Power Tongs

" Alan Boe has worked extensively throughout western Canada as well as Hibemnia, Sable Island,
- Beaufort Sea, and the High Arctic



HEALTH fano SAFETY

This certificate recognizes that

Hallmark Technical Services

N In keeping with the principles of %W has:
B developed and fmpleniented a workplace health and safety management system and,

M met the standard for %W through an 1ndependent evaluation of their health

and safety system.
LR
Petroleum Industry Training Service Wallace E. Baer
Partner in Health and Safety Director, Workplace Health & Safety
Certificate # 99095341 Expiry Date: September 3, 2002

WCB Industry Codeé(s): 62500
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Thus 1s to recogmzz that BRIAN FREIND - HALLMARK TECHNICAL SERVICES

has successfully completed a tramtng course for Nippon Steel Corporation Premium Piemium Casmg and Tubing
Connecttons Traming course covered Recommended Runnmng Proccdures for Carbon and Low Alloy Steel

Running Procedures for High Alloy Steel and I'teld Inspection and Repair Procedures
4

¥
mh E{‘* ¢ + !
;83 ~ » L] .
Thus traming course was conducted ofi

ISSUED BY /&”{N&‘ -

Tom McGty - Manager Field\Services and Inspcction

APPROVED BY 7MMZ Vi oot —

¢ Yasushi Tsukano - Vice Piesident

f

D) by
:" &l. 1 S:ix»*&

1100 Lowsiana, Suite 4400, Houston Texas 77002 U S A

Semunars do not certify nor impy certificalion 1n ary way that attendees represernt Nippon Steel Corporation or NS PipeTechnology 1} any manner .,
| ) -
e




“Craining A

Certificate

Presented to

BRIAN FRIEND OF HALLMARK TECHNICAL SERVICES

Has successfully completed
a training course for

NSPJ TECHNICAL SPECIFICATION AND
MOB R AN _FO =
at

NS PIPE TECHNOLOGY, INC.

Presented this 1 st. Day of September 19 98

< . GALFONMS®
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PRODUCT REPORT

March 1996

“T(E)5”™ Tubing Retrievable Safety Valve
Product No. 824-80, 83

DESCRIPTION/APPLICATION:

The “T(E)5” is a 5000 psi working pressure tubing retrievable subsur-
face safety valve which brings the advantages of premium features to
a standard operating environment. Now the same field-proven
features that ensure high performance and extended life in premium
applications are available for lower-end applications. The design
features the total elimination of elastomeric compounds by utilizing
premium thread connections and a thermoplastic dynamic system.

FEATURES/BENEFITS:

« Field-proven metal-to-metal sealing technology

« Short, compact, modular design

« Setting depths to 4000 ft and 20-300°F temperature ratings
Patented radiat control fluid communication system
Optional through-flapper self-equalizing system

« Non-elastomeric rod piston actuator system

SPECIFICATIONS:
Sizo | Max | MinValve | Length | Standard | Working | Setting Temp.
oD D Seal Bore | Pressure | Depths Rating
in. In. In. In. [n. PSI Ft °F
mm mm mm mm mm Kg/Cm? m °C

2-3/8 | 3.625 1.906 54 1.875
603 | 920 484 1371.6 416

2-7/8 | 4.625 2379 57 2313

730 | 1174 60.4 1447.8 58,7

3-1/2 { 5.380 2.875 74 2813 5000 104000 | 20-300°
889 | 136,6 73,0 1879,6 714 352 12192 |-6,7-148,9
412 | 7125 3.875 78 3.813

114,3 | 1809 98,4 1981,2 96,8
5112 | 8.375 4625 84 4.563
139,7 | 2127 174 21336 1158

~© 1996 Baker Hughes Incorporated. All rights reserved.
PR/SS/96004/3M/3-96




QUOTATION

No
Baker Oil Tools €99-012-057
Customer: Ranger Oil Ltd. , Page 1 of: 1
900, 311 - 6th Ave. S.W. Date: 12/10/99
Calgary, Alberta Prepared By: Andy Savell
T2P-3H3 District: Calgary
Attention: Leroy Brown/Paul Lemieux Well Name:
Telephone: (403) 303-7300 Field:
Fax: Location:
e
Item Commodity Description of - Unit Net -
No. Qty. No. Equipment and Services Amount — Amount
1 1 Baker Single Well SSV and SCSSV Control Panel
SCSSV Capability to 10000 PSI C/W Relief Valve set @
7500 PSI, SSV Capability to 3000 PSI, Hi and Lo Pilot
Interface Logic, Solenoid of 24VDC Closure Operation,
Pneumatic ESD Loop, Fail Safe Operation, Time Delay
Shutdown Sequence on SCSSYV, Stainless Steel
Enclosure, Front and Rear Doors, Integrated Reservoir
N Capacity, External Bulkhead Fittings, External Sight Glass,
= Quick Exhaust Valves, Haskel Manual Backup Hand Pump,
Technical Manual, Stand $23,211.00 $23,211.00
Optional Equipment:
1 1 Pump Cut off Circuit $2,853.00 $2,853.00
2 1 External Quick Exhaust Valve for SSV,SS
¢/ 6 Fusible Plugs, SS. 281Deg.F $738.00 $738.00
3 1 Hi and Lo Pilot Sensor (Flowline) High Press $1,833.00 $1,833.00
4 1 Remote Pneumatic ESD Station $258.00 $258.00
$28,893.00
$28,893.00

PRICES ARE FIRM THROUGH DELIVERY PROVIDED ORDER IS PLACED WITHIN 30 DAYS FROM QUOTATION DATE.
This form is to be considered a cost estimate only.

Pricas do not include Provincial or Federal Sales Taxes.

N ‘wotation is govemed by Baker Of Tool's standard Terms and Conditions which are avaiable upon request.

f
i .



BAKER OIL TOOLS

QUOTATION No
C99-11-028
Customer: Ranger Oil Limited Page 1 of: 1
900, 311 -6th Ave. S.W. Date: 99-11-05
Calgary, Alberta Prepared By: Fenske
T2P 3H2 District: GP
Attention: LeRoy Brown Well Name: P-66-A
Telephone: 303-7300 Field: Liard
Fax: 303-7626
N
ITEM: Size Weight Thread - Grade .~ Depth
Casing 244.5 mm
Open Hole
Drill Pipe
Tubing 144.3 mm NSCT
item Commodity “Description of Unit Net
No. Qty. No. Equipment and Services _ Amount Amount
. 2 Flow coupling 1.5m x 114.3 mm NSCT L-80 $5,410.00 $10,820.00
F& 2 1 Baker Model TE-5 Tubng Mounted SSSV $88,447.00 $88,447.00
Size: 114.3 mm
Material : inconel 718
150
3 Stainless Steel Control Line per meter $6.50 $195.00
Estimated 30 meters
4 1 Miscellaneous fittings Estimated cost $150.00 $150.00
5| 6 NSCT Thread Charge ~ $66.96 $401.76
6 1 Impreglon Coating Charge $716.80 $716.80
1D and OD of Flow Couplings
7 Baker Service Technician per day $655.00
8 Transportation per km $1.20
$100,730.56
$100,730.56

PRICES ARE FIRM THROUGH DELIVERY PROVIDED ORDER IS PLACED WITHIN 30 DAYS FROM QUOTATION DATE.
This form is to be considered a cost estimate only.

Prices do not include Provincial or Federal Sales Taxes.
This quotation is governed by Baker Oil Tool's standard Terms and Conditions which are available upon request.
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" PRODUCT REPORT

SURFACEZ SAFETY SYSTENMS

-

Baker Hydraulic and Pneumatic Surface Controlled
Sub-Surface Safety Valves (SCSSV) Control Panels

DESCRIPTION/APPLICATION:

The Baker Oil Tools Surface Controlled Sub-Surface Safety Valve (SCSSV) control
panels are used to operate Sub-Surface Safety Valves (SSSV) and Surface Safety Valves
(SSV). These systems are designed to monitor flow line pressures and can be tied in with
SCADA systems. In the event that a problem is sensed, the control panel will complete
an Emergency Shutdown (ESD) in which both the SSV and the SSSV will shut in the
well.

A
g
Y

Baker Ojl Tools has a complete line of SCSSV control panels. All panels are full
Stainless Steel construction and built with the highest quality components for long life
and durability. Baker panels can be manufactured to your specific needs from single well
to multi-well panels. These systems can be tied in with SCADA systems and have
remote Emergency Shutdown (ESD) applications. They are available in hydraulic and
pneumatic models to suit your needs.

FEATURES/BENEFITS:

Fusible Plug protection in case of fire

Auxiliary ESD bulkhead connection for remnote shutdown

Bulkhead connections for flow line mounted Block and Bleed Pilots

316 stainless steel enclosure

In the event of ESD, the SSV will close immediately. The SCSSV will close up to

one minute (adjustable time delay) after closure of SSV.

e Preumatically operated hydraulic pumps up to 20 000 psi with hand pump capability

e Accessories - High / Low Block and Bleed Pilots, solenoid valves for remote

. shutdown, explosion proof junction boxes for electrical connections and multi-well
capabilities
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SURFACE SAFETY SYSTEMS

TYPICAL SAFETY SYSTEM

The subsurface and surface safety valves control the fiow of the well and are fail-safe closed upon loss of their cantrol signal.
The safety system has two main parts: the end devices, such as the safety valves; and, the controf devices, such as the pots
( and control pansls. These devices monitor and detect the flowing conditions of the well. Under normal operating conditions, the
panel sends the signal to the subsurface and surface safety valves, holding them in the open position. Should an abnormal
operating condition occur, the panel biocks and bieeds the control signal aliowing the safety valves to return to thei fail-safe dosed
position.
Baker Oil Tools manufactures the bonnets, actuators and pilots. A complete surface safety system, tailored to specific
applications, can be supplied.
C Below is an example of typical offshore salely systems components.

ESD PREESURE (ID-60 P

Typical Sgloty System
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1) Subsurface Safety Valve
Tubing or Wirefine Valves

2) Surface Safety Vaive
Upper Master Vaive

3) Surface Safety Vaive

©

OVERVIEW OF SURFACE

SAFETY EQUIPMENT

Safety Systems is comprised of two
applications: Subsurface Safety Vaives
and Surtace Safety Systems. The Sur-
face Safety equipment (bonnet /actua-
tars/ pilots) compliments the Subsurface
Safety equipment to provide complete
control of the wells. Baker Oil Tools has o
long been recognized as a world leader
in wellhead, pmdudion, WI ine, and
process safety control systems.

Surface Safety Systems manufac-
tures actuators for applications including
Christmas tree master and wing valve
locations, shut down vaives, header
manifolds, and pipetine control vaives.
The tradition of excellence began over
75 years ago and reflects Baker's ap-

O

sionals inciuding field and shop person-
nel. Fivemajor service centers —located
in_the Far East, Middile East, Europe,
South America and the USA — provide
technical service support and house
spare parts inventories.

Safety Systems' primary manutac-
turing facilities are in Broken Arrow, Okda-
homa and Aberdeen, Scotiand. Each
plantoperates understctqualty contol

procedures to insure the highest pos-
sible quality is built into every product.

in addition to modem manufaciuring
fagiiies and a broad product ine. Baker ‘:)
also oﬂe's the eﬁmﬁm Ww 1
analyze a particular application and rec-
ommend the most appropriate equip-
ment for the service condition of a well.
Ali ssfety system requirements can be
satisfied through the extensive Baker Oil

Tools network of contacts located

waorldwide,
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c SURFACE SAFETY SYSTEMS  [cies

BONNET DESIGN

The bonnet is an integral part of the
patented Quick-Disconnect system for
( actuators, The bonnets are easy tomain-
tain and feature an advanced seafing
systam and a meta-lo-metal fire seal
that guarantees seal integrity even if the
elastomeric seals are damaged by high
temperatures. Bonnets are designed and
C rated for the reverse-acting or direct-
acting gate valve on which they will be
mounted. The bonnet and actuator as-
sembly utilizes a two- piece stem design
that completely isolates all the corrosive
fluids in the vaive body and bonnet.
Because of their individual, completely
self-comamned sealing systems, a sour
service bonnet may be used in conjunc-
tion with a standard service actuator,
providing the control medium is accept-
able. This Quick-Disconnect adds value
to the Baker safely systemn equipment
: and provides savings in the short and
( - long term.

FEATURES/BENEFITS :

- Patented Quick-Disconnect design
isolates all process fluids in the valve
body

+ Raled to match the valve specifica-
tions for service environment and
applications :

« Two-piece stem design makes
actuator selection a matter of control
pressure required and operating
characteristics

( - TheQuick-Disconnectdesign provides
o easy access to critical seal areas for
quick valve maimenance

« Wide selection of packing cartridges
are available for every service

] environment
((" - Bonnets adapt to all popular gate
’ valves with permanent drift seting
capability

- Stem and packing cartridge are made
of 17-4PH stainless steel as a
standard

(( + CRA materials are available on
request
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HYDRAULIC ACTUATORS

Application is the key to determining
which actuator to seloct. Safety valves
operate on pneumatic or hydraulic pres-
sure; when pneumatic supply pressure
is not available, then hydraulic pressure
is utilized. Baker manufactures several
different versions of hydraulic actuators
to meet specific requirements. Baker

hydraubic actuators use the same two-
piece Quick-Disconnect design as the
pneumatic actuators with the bonnet
being a separate component, which Iso-
lates al the process fiuids in the valve
and bonnet assembly. The Quick-Dis-
connect feature allows actuator ¢hoice
tobe entirely amatter of available control
pressure and desired operating
parameters. Hydraulic actuator selec-
tionis also based on valve size, pressure

ing upon loss of control pressure. Like all
of Baker's actuators, it incorporates the
fomale portion of the patented Quick-
Disconnect on the shaft assembly. The
Madel “C” Hydraulic Actuator operates
valves fromthe 1-13/16"t0 4-1/16" range
with operating pressures up to 10,000
psi and 6-3/8° range with operating pras-
sure up to 5000 psi. The Modsl “C"
piston assembiy rs located in the bottom
of the actuator, which allows the spring

requirements and service environment  tobe totallyimmersadinoll for protection
condhions. from corresion. The piston assembly is
available in3"and 4" sizes. The actuator

MODEL “C"™ HYDRAULIC

shaft, in the fail-safe position, serves as

©

©

©

ACTUATOR, Product Nos. 2 S eicalol, The actor IS pro
. over-pressurization by an
885-10 {/Standard Setvice f devi S
885-11 m-l,s Service extenal safety relief device, which is
) H, ) perature service of the actuator. The
The Modal “C" is one of the most widely  Model “C" is availabie in standard, H,S
used hydraulicactuators. Oncemounted  and Arctic® services, with temperature
on the bonnet, itbecomes the powerunit  ranges trom -75°F to +250°F.
- assuring complete valve closure oropen- e
SPECIRICATION GUIDE
Servica, 14D Class 1-2-35-4/
Service far 3" Piston o Service, 14D Closs 1-2
Maximum Congol Pressure
Mournted on Z” Valve (0303) (0.362 x Vaive Pressure) « 140 psi
Mounted cn 2-1/2° Vaive (0303) {D.416 x Valve Prassure) « 140 psi
Mourtted on I” Vaive (0303) {0.570 x Valve Pressure) + 140 psi
Moursed on 4” Valve (0304) (0L827 x Vaive Prassyre) + 140 psi
Maximum Operating Pressure 7500 psi 517 bars
Test Pressure 11,250 psi 775 bars
Temperature Range (Standard Service) -20°F to 250°F -29°C 1o 121°C
Product Weight 130 fhs 59 kg
SPECIFICATION GUIDE
o 10 IS4/
S o i e s
Maximum Contro! Pressure
Mounted on 2° Vaive (0403) (0195 x Vaive Pressure) + 75 psi O
Mounted on 2-1/2° Valve (0403) (0.224 x Valve Pressure) + 75 psi
‘ Mounted on 3° Valve (0403) {0.306 x Vaiva Pressure) + 75 psi
Mourtted on 4° Valve (0404) (0.450 x Vaive Prassure) +75 psi
Maounted on 6° Valve (0406) (0.890 x Vae Prassura) + 75 psi
Maximum Operating Pressure 7500 psi 517 bars
Tegt Pressure 11,625 psi 801 bars \
P Tamperature Range (Sandard Service) -20°F fo 250°F 2°Cw121°C
‘c\ff Product Weight 238 s 108 kg

12

~ Arctic sefvice wemperatuse is -75°F to 180°F.
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SURFACE SAFETY SYS

GateMaster™ Hydraulic Actuator
Product Nos. 884-50 (Standard Service),
884-51 (H_S Service) and 884-52 (Arctic Service)

DESCRIPTION/APPLICATION:

The Baker Oil Tools Gatermnaster™ Hydraulic Actuator is used to open and
close a reverse-acting or direct-acting gate valive by n.eans of hydraulic
pressure applied to a closed cylinder. The actuator is fail-safe as it incorpo-
rates a coil spring to assist the retumn of the piston upon the loss of hydraulic
control pressure. Fail-safe return occurs independently of valve pressuriza-
tion,

The Gatemaster™ Actuator, Baker Oil Tools' next generation hydraulic
actuator, is an enhancementto its line of field-proven hydraulic actuators. We
are able to offer this actuator for applications where the patented quick
connedtion and other features of our standard actuator line are not required.
The actuator and bonnet assembly do notincorporate the slotted connection
between the actuator shaft and bonnet stem. The retrievable packing
cartridge assembly and the balted bonnet ring have been eliminated. The
actuator is easily adapted for use with the Baker Oit Tools Self-Contained or
Line Pressure Operated Safety Systems.

FEATURES/BENEFITS:

- Housing - single piece universal housing provides adaptation to vaive
sizes 2" through 4" and with working pressures of 5000 psi (345 bars)
and below

- Fail-safe - the properly sized coil spring pravides a reliable return
stroke in the absence of flowline pressure

- Visual indication - the shaft of the Gatemaster™ Actuator extends from
the top of the housing providing a quick visual indication of the valve
position

+ Fire seal - the bonnet assembly of the Gatemaster™ Actuator incorpo-
rates the same metal back-seat design as our standard product line
and will afford protection against packing blowouts in the event of a fire

- Bonnet stem seals - the bonnet stem seal is a non-elastomeric design
that eliminates the problems associated with produced fluids
contacting elastomeric seals

- Dnift adjustment - the permanent external drift adjustment is easily
accessed when assembling the actuator and bonnet on a gate valve,
eliminating the requirement 1o disassemble the actuator to set the
valve drift

- Accessories - The GateMaster is designed to accept a wide range of
standard accessories such as electric limit switches, clear stemn
(??z: protectors, heat sensitive lock out caps, and manual openers

=9 1997 Baker Hughes incorporated. All rghts reserved.
PR/SSS/P7001/3M/3-97
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Hydrauilic Piston Actuators Model SHA
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Baker Atlas
1200, 305 3"Street SW
Calgary, Alberta
T2P 3E6
Tel: 403-571-1000
Fax: 403-571-1050
November 23, 1999 BID# ccs 11537

Ranger Oil Ltd.

900, 311 6" Ave S.W.
Calgary, AB.

T2P 3H2

Attention: Mr. LeRoy Brown
Re: Ranger Fort Liard

Baker Atlas is pleased to provide the following quotation for Cased Hole Services on the above location.
Requested Services: Loggers to supply Two (2) DVRT Tools

Set up, Service and Mileage charged from Fort Nelson
Standard Pressure Control equipment ( 0 - 7000 KPa )
Run TWO (2) gauge ring / junk basket passes pnor to logging DVRT tools, 1% run is for
177.8 mm casing down to 3100.0 mKb and the 2" gauge ring / junk basket run is for
244.5 mm
¢ Log DVRT DOWN and THEN UP through 244.5 mm casing from 2900.0 mKb to surface for
casing inspection of both internal and external integrity at temperatures in excess of 154° C
e Log 2" DVRT Tool DOWN and THEN UP through 177.8 mm casing from 3100.0 mKb to
2900.0 mKb for casing inspection of both interal and external integrity at temperatures in
excess of 154° C
Satellite transmit both DVRT log’s to Calgary for processing
Process both DVRT log’s, processing includes £ field prints, 1 color EPI Iog and 3 Black and
White EPI log’s for both DVRT log’s
e Price includes Northern Surcharge

Estimated Cost of Services : $ 37,000.00

NOTE:
e A minimum of Three (3) days notlce is required in order to arrange and assure
availability of Crew and Equipment for this job.

The above price is an estimate and Baker Atlas reserves the right to adjust pricing to reflect actual
intervals logged and services performed. All other terms and conditions of the current Baker Alas Price
Schedule (dated June 1, 1998) will apply. This service will be dispatched out of our Grande Prairie
location, please phone Dwight Wojcicki @ 1-780-539-3505. This quotation is valid for 90 day's
pending availability of crew and equipment.

Baker Atlas appreciates this opportunity to be of service.

Regards,

Bryan Cowan

Technical Sales Representative
Baker Atlas, Division of Baker Hughes
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Mr. Leroy Brown
January 6, 2000
page 3

Service charges to provide GatorHawk External pressure testing services, to test
3000 m of 4 1/2 x 12.75# L80 NSCT to 34,400 KPA, (5000 PSi) (estimate 15 jts/hour)

Test Unit, per day, (includes 1 set of Test Packers/Seals) $1,050.00
Operator charge, ($550/man/day x 2 men) $1,100.00
Connection charge, per connection ($17.50 x 320 joints) $5,600.00
Compressor rental, ($250/day x 2 days) $ 500.00
Subtotal $8,250.00
less 10% discount $ 825.00
Total $7,425.00

Additional sets of Test Packers/ Seals will he billed at $300.00/set
Test plug sets will be provided at additional cost.

Note: The above cost includes 24 hours on location, additional and standby hours are
charged @ $1,080.00 per 12 hours.

Travel charge (one way) is extra @ $1.85/km from Ft. St. John, B.C.

Accessories

Thread Protectors (rental) $ . 4.00/set
plus freight to site, (unless our Laydownlsupervlsorslcomputer
is used, then there Is no freight charge.)

Quickee thread protectors $ 300.00
Power thread washer, per day $ 250.00
Cleaning Solution $ 1.40/iter
Head Brushes, per set $ 80.00
Cleaning Rags, per box $ 50.00
Teflon Drift (per 5 day period, minimum charge) $ 80.00
Stabbing guide $ 175.00
Subsistence per man per day, ail services $ 100.00

Thank you for the opportunity to quote our services for this project.
Services wjll be co-ordinated out of our Grande Prairie office, through our manager,
4-888-663-1996.

Technical Sales
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s, | RIG SERVICE TOOLS LTD.

TOooAS LTO.

HEAD OFFICE: Phone: (403) 435-3451 . MAIUNG-ADDRESS;

6525 - 62 Avenun Fox: (403) 430-6575 P.Q. Box ags?
Edmonton, Alberta Edmonion, Alberta
Canads TSE OE1 ‘ Cannda T€E 473
December 3, 1999
Ranger Oil,

900, 311 — 6 Aveme S, W.,
CALGARY, Alberta. T2P 3H2

Dear Sir:
Rig Service Taols Ltd. is pleased to provide pricing on your upcoming work at Ft Liard,
(A) RuaorPull3%”/4%" Tubing

1 = Clincher Power Tong ¢/w Integral Backup
1 = Hydraulic Power Unit
1 - 75 Ton YC Slip Type Elevator
1 —Du Long Slips
1 - Drift
1 - Pickup Elevator
— Meterage Charge $ 1.00 per meter to pull or run

(B) Computer Torque Monitoring
2 = TMS Computer Systems
2 - Flow Control Dump Valves
" —Meterage Charge . 8 1.00 per meter running charge

(C) Man Charges

Per Man per 12 hour day (Edmonton
To location and return) $ 500.00/day/man
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D) Mileage

FOB —Ft. 5t. John to location and rerurn~ $ 1.00 per Km per unit
(B) Pickup/Laydown Services

Pickup/Laydown Machine ¢/w 2 operators  $ 130.00 per hour
(F)  External Pressure Testing |

Basic Setup Charge $ 600.00
Gatorhawk External Pressure Testing Unit $ 18.00/connection
Methanol — if required $ 2.00Aitre
Damaged Packers charged as sale items

- Inspection and repairs by customer upon return of equipment

- Equipment and personnel subject to availebility

- GST not included in pricing ,
- Transport of External Pressure Testing Equipment customer’s responsibility

Thank you for the opportunity 1o quote on your needs. If you have any questions, please
contact Martin Grant @ (403) 264-8731. |

Yours truly,
RIG SERVICE TOOLS LTD.

~7I
' Martin Grant
Sales — Calgary

MG/mz
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01/18/00 16:08 FAX 867 873 5388 MEDIC NORTH igool

—MEDIC NORTH—
EMERGENCY SERVICES LTD.

Namc: Leroy Brown

Organization: Ranger Oil Ltd.

Fax: 261-7010

Phone: 303-7329

From: Sean Ivens

Date: January 18, 2000

Subject: Medical Services Price Quotation
Pages: 1

Comments:

Leroy,

The following is our price quotation for tedical services in Fr. Liard, starting approximately
February 01, 2000. The fees are unchanged from the last time we provided medical services to

Ranger Qil.

ALS Service(complete) $685.00/day
Mobilization $1,896:60 ?S "2 bso
Demobilization $4;890.00 .

Please call me if you have any questions.

Regards,

Sean Iv

Head Office: Regional Officc:
Tel: (867) 873-8993 Tel: (250) 791-1969
Fax: (867) 873-5388 ' - Fax: (250) 791-1973
P.O. Box 2121 P.O. Box 237

Yellowknife NT X1A 2P6 108 Mile Ranch BC VOK 2Z0
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INHEALTH :AND SAFETY

CERT. # 98-03-1035

CANADIAN OWNED AND OPERATED

December 6, 1999

Ranger Oil Limited

900, 321 - 6® Avenue S.W.
Calgary, Alberta

T2P 3H2

Attention:  Mr. Leroy Brown
Dear Leroy:

Re: H,S Safety Equipment & Personnel
P-66-A Workover

Flett N-61 Completion

Following are the prices for the above noted locations. These prices are the same as the J anuary
21, 1999 bid.

If you have any questions, please call me at 266-1833.
Thank you, Leroy!!
Yours truly

PATCH H,S SERVICES LTD.

Ed Rode
Sales Representative

ER/bt

Attach.




Proposed Price List
(All prices are on a per unit per day basis)

Safety Trailer (see Attached Inventory List)

Safety Supervisor (Based on 12 Hour Shift)
- Minimum Qualifications

H,S
First Aid/CPR (B.C. Certification as well)
High Angle Rescue
WHMIS/TDG
Invert Pay
Statutory Holiday Pay

Shop Time for Cleaning/Repair of Equipment
Service Vehicle (4x4 - Cellular Phones & XJ’s)

Mileage

Extra Self-Contained Breathing Apparatus (S.C.B.A.)
Extra Supplied Air Breathing Apparatus (S.A.B.A.)

Electronic Gas Detection Monitors
- 4 Channel Rig Rat (H,S)
4 Channel Monitor with 4 Remote Sensors
2 Sets Audible/Visual Alarms
- Personal H,S Monitor
-Tri-Head 0,/H,S/LEL Monitor
- L.E.L. Heads for Rig Rat

Portable Multi-Gas Detectors

Communications Equipment
- Portable VHF Intrinsically Safe Radios

c/w Leather Carry Case, Quick Charger and Rubber

Whip Antenna

- 35 Watt Base Station VHF Transceiver
c/w Base Power Antenna & 50' Coax

- Steel Sectional Antenna Tower

- 4 Watt Motorola Cellular Telephone

- Aurora Telephone System w/Yagi

On Site Mounted Command/Control Centre
(Trucking at Cost)

BOOK

$200.00

$325.00

RANGER
$130.00

$295.00

$15.00/man/day

Time & a Half

$50.00/hr.

$65.00

$60.00

$0.75/km $0.70/km

$25.00

$25.00

$200.00

$20.00
$60.00
$50.00

$10.00

$25.00

$25.00
$7.00

$35.00
$50.00

$125.00

$12.00

$12.00

$130.00

$10.00
$45.00
$35.00

N/C

$12.00

$15.00
N/C

$30.00
$35.00

At Cost



400 Watt Metal Halide High Density Lighting System
c/w 15' Telescoping Mast

Emergency Briefing Area Shelter (Heated)
Back Pack Stand ¢/w Vinyl Cover

Additional 100' Extension Cord

Additional Breathing Airline (per foot)
Ignition Kit (Includes Tri-Head O,/H,S/L.E.L.)
Road Block Kits

Lease Entrance Signs
(Specialty Signs at Cost)

Breathing Air Compressor

CONSUMABLES

! Multi-Gas Detector Tubes (Each)

et H,S Ranges - 0-600 ppm; 0-2000 ppm; 0-40%
S0,
Co,

Refills for Expended Air Cylinders
230 Cubic Feet

Shotgun Flares
Ammonia (per litre)
Cortron (per litre)
Accommodations

Subsistence (If no camp provided)

BOOK RANGER
$25.00 N/C
$30.00  $20.00
$7.00 N/C
$7.00 N/C
$0.10 "N/C
$75.00 $50.00
$10.00 $5.00
$7.00 N/C
$70.00
$12.50 $10.00
$60.00  $55.00
$7.50 $7.00
$4.00 $3.50
$8.75 $8.00
At Cost
$45.00/man/day

Upon equipment return to shop, repair and/or maintenance costs
may apply if warranted (e.g. severely damaged or overly dirty).

)

These prices reflect a full service package.

Individual items may be charged at a slightly higher rate.



BASIC SAFE E

We have improved on the design and added more equipment to our safety trailer. This all
steel, tandem axle unit ¢/w a hydraulic surge braking system will serve as the best equipped
hazardous environment portable unit in our industry.

TRAILER INVENTORY

9/12 230 cu. ft. breathing air cylinders cascaded with stainless steel pigtails
and brass cylinder tees (reducing leak off in cold weather)
Hi-lo stage pressure regulators
High pressure transfer fill hose
Six outlet low pressure manifold
Four outlet low pressure splitter
3/8" x 50' Red-L. OH&S approved (black) breathing alrlme
(brass quick connect)

1/4" x 50' Red-L. OH&S approved (black) breathing airline
(brass quick connect)
Scott SKA packs c¢/w 5 minute egress cylinder (S.A.B.A.)
Scott 2A advanced system 30 min. self contained breathing
apparatus (NFPA approved) (S.C.B.A.)
Spare 45 cu. ft. breathing air cylinders for S.C.B.A.
Oxygen Administration Kit
Spare ‘D’ size 02 cylinders
20# ABC low temp fire extinguisher
Folding stretcher
OH&S #3 industrial first aid kit
Fire blanket in water resistant vinyl cover
36" orange windsock
Windflags ¢/w tripods and 4 - 10' ﬂagpoles
/ Full size rescue harness ¢/w 8' lanyard -
100’ fire resistant rescue rope
Kitagawa portable gas detector ¢/w 60 various H,S tubes
50' x 1/2" nylon rope
100’ - 14/3 electric extension cord c/w intrinsically safe ends
Flare launcher c/w flares
24" x 30" emergency briefing area signs
24" x 30" special lease entry signs
12 gauge shot gun c/w 12 flares
Rolls orange streamer tape
Rolls electrician’s tape
Pair safety glasses
Pair earplugs
Roll teflon tape
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