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Executive Summary 

The F-36 well was one of three connected to the Liard gathering system and the Shiha pipeline.  Due to 
low gas production, the field was shut in and the pipeline suspended in 2008.  It was decided to abandon 
the F-36 well, along with two other former producing wells (O-35 and N-01) and two wells that had 
never been placed on production (I-46 and A-01). 

The required land use permit and water license were obtained, and requests for Approval to Alter the 
Condition of a Well were made to abandon all five wells. 

The F-36 well was dually completed as a Mattson (tubing side) and Fantasque (annulus side) producing 
gas well.  The initially approved program was to remove the packer at 1379mKB and the associated 
tubing, and then to squeeze cement into the Mattson perforations.  Due to junk left in the hole in 2006, 
it was not possible to remove the remaining packers and associated completion hardware.  Once the 
service rig arrived on location (20160204), it proved impossible pump sufficient fluid into the well to kill 
it.  Based on previous static gradient measurements, a full column of fresh water has sufficient density 
to kill the well, but it proved impossible to pump sufficient fluid to achieve the required column, and the 
well repeatedly flowed back the kill fluid, preventing removal of the wellhead and installation of BOPs.  
It is thought that a fish comprised of wireline tools left in the well and associated scale and other debris 
formed a “check valve” type plug allowing gas to flow upward and yet preventing kill fluid from being 
pumped downhole.  (This phenomenon is frequently noted with sand or barite plugs.)  A modification to 
the original program was approved, where a permanent bridge plug was set in the tubing to enable the 
wellhead to be removed and the BOPs to be installed. 

The tubing was cut and removed.  A bridge plug was set at 1367mKB.  A balanced plug of 4.1 tonnes of 
class G cement was set on top of the bridge plug and squeezed to 14MPa.  The cement top was tagged 
at 1213mKB and the cement plug pressure tested to 7MPa.  These operations abandoned the Mattson 
and Fantasque zones as per OROGO requirements.  

Previous shut-in well inspections (2016 and 2014), along with observations on-site during the 
abandonment of the lower zones indicated gas flow from the surface casing vent.  Gas samples were 
taken of the surface casing vent and analyzed for gas composition and isotopes.  Due to the lack of 
control information from adjacent wells, results were not conclusive, although it appeared to be of 
thermogenic rather than biogenic origin (i.e. not “swamp gas”) which is to be expected, since its origin is 
presumably below the 502m surface casing shoe. 

A noise and temperature logs were run, along with a cement bond log from plug back depth to surface.  
Indications were not conclusive, but it appeared that the source of the gas was in the area of 900m.  A 
review of the cement bond log showed “good bond” (i.e. not sufficient annular space to squeeze 
cement) in this area.  The lowest region where there appeared to be significantly poor bond to permit a 
cement squeeze was 836-838mKB, and the next lowest similar zone was at 562-564mKB. 

The 836-838mKB zone was perforated but a negligible feed rate was achieved with water.  The zone was 
acidized with 2 m3 of 15% HCl and a final feed rate of 180 lpm was achieved with water at 14MPa on 
surface.  A cement retainer was run on wireline and set at 827m.  A total of 550 liters of micro-fine 
cement was squeezed into the formation with a final squeeze pressure of 7Mpa on February 14.  The 
remaining cement was spotted on top of the retainer with a calculated cement top at 764mKB. 





The following are attached to this report 

Wellbore Diagrams 

 At end of operations (20170217) 

 Prior to operations (20170201) 

Geologic Analysis re Possible Sources of SCVF  

Gas Analyses 

Mattson Gas Analysis – (20010723) 

Fantasque Gas Analysis – (20050206) 

SCV gas (composition) – (20170207) 

SCV gas (Isotope) – (20170207) 

Noise Logs (SCV Flowing and Shut-in on one presentation) 

Surface Casing Vent – Flow Rate and SI Pressures 

 2017 February 4-20 

2017 February 20 – March 4 

2017 March 4 – 7 

Daily Completion Reports – 20170201-20170217 

Letter to OROGO Requesting Modification to ACW to Allow F-36 SCV to Vent for Evaluation 

OROGO Approval to Allow F-36 SCV to Vent for Evaluation 

 



WELL NAME DATE March 21,2006

ELEVATIONS (meters)
KB ELEV GL ELEV KB TO THF KB TO SCF KB TO GL PBTD

470.3 464.8 4.95 5.5 2092 mKB
OD (mm) LANDED DEPTHWEIGHT (kg/m) TOP OF (mKB)

Surface Casing 244.5 502 mKB 48.07 Surface
Intermediate Casing 177.8 1494 mKB 34.2 Surface
Liner 114.3 2107.59 mKB 17.26 1387.7

Perf Date Zones Top Shot Bottom Shot Status Gun Data
17 Mattson 1751.00 2046.00 Open

Mattson 1600.00 1724.00 Open
Mattson 1514.00 1582.00 Open

16 Fantasque 1344.00 1347.00 Open

15

DOWNHOLE DESCRIPTION FROM BOTTOM UP (Tubing String)
ITEM # DESCRIPTION LENGTH TOP OF (mKB)

1 139.7 mm On/Off not latched, no seals 0.44 1382.36
24 2 60.3 mm, L-80 tubing pup joint 0.63 1381.73

3 60.3 mm x 47.63 mm 'F' profile 0.28 1381.45
4 60.3 mm x 73.0 mm x-over 0.20 1381.25

14 5 177.8 x 73.0 mm 'FH' 10K Hydraulic set packer 2.03 1379.22
6 73.0 mm x 60.3 mm x-over 0.20 1379.02
7 139.7 mm L-10 On/Off c/w 47.63 mm profile 0.44 1378.58

23 8 60.3 mm, L-80 tubing pup joint 1.27 1377.31
9 60.3 mm x 47.63 mm 'F' profile 0.28 1377.03

13 22 10 60.3 mm, L-80 tubing nipple 0.33 1376.70
21 11 3 - jts 60.3 mm, 6.99 kg/m, L-80 tubing 29.08 1347.62

Fantasque Int 12 2 - 60.3 mm blast joints (78.0 mm x 50.6 mm) 6.00 1341.62
1344-1347 mKB 20 13 Baker 'CD' SSL 60.3 mm x 47.63 mm 'F' profile 1.16 1340.46
12 19 14 136 jts 60.3 mm, 6.99 kg/m, L-80 tubing 1317.91 22.55

18 15 3 - 60.3 mm, L-80 tubing pup joints (1-6', 2-10') 8.00 14.55
16 1 - jt 60.3mm, 6.99 kg/m, L-80 tubing 9.71 4.84

11 17 Dual Hanger Assemby 0.20 4.64
10 -

9 18 52.4 mm re-entry guide @ 1347.90 mKB -
19 52.4 mm x 3.00 m pup jt @ 1347.82 -

8 20 52.4 x 39.67mm 'R' no/go 38.35mm @ 1344.61 mKB -
7 21 52.4 mm, 4.84 kg/m jt tbg @ 1334.69 mKB -
6 22 52.4 x 39.67mm 'F' @ 1334.46 mKB -

23 52.4 mm x 3.00 m pup jt @ 1331.43 -
24 52.4 mm, 4.84 kg/m, 134 jts tbg @ 1331.43 mKB -

5 WEIGHT OF TUBING STRING (daN 8000 TOTAL STRING LENGTH 1378.16
TENSION/COMPRESSION (+/- daN) -5000 STRETCH/SLACKOFF (+/- m) -0.31

4 LANDED STRING WEIGHT (daN) 3000 TUBING BOTTOM (mKB) 1382.80

3 DOWNHOLE DESCRIPTION FROM BOTTOM UP (Rod String)
2 AMOUNT DESCRIPTION LENGTH TOTAL (m)

Model 'L' On/Off 1 -
No Seals, not -
latched Plug on top of Pkr -

-
Center Element -
1383 mKB -

-
-

PUMP DESCRIPTION PUMPJACK DESCRIPTION

On/Off Tool c/w LANDED DEPTH (mKB) 4.95

47.63 mm profile WELL HEAD DESCRIPTION
Baker 'FLH' Pkr 1589.7 mKB ITEM # DESCRIPTION SERIAL # MWP SIZE
1590.5 mKB

Baker 'L' SSL
Mattson Int 1653.41 mKB
1514-1582 mKB Blast Joints

Baker 'WL' Pkr

1740.5 mKB

Baker 'R' profile c/w

1742.7 mKB

REMARKS

Bridge Plug Baker 'FH' packer set at 1379.97 mKB to center element in 5000 daN compression.

Mattson Int Pup joints at top 

1751-2046 mKB Recorders & wire left in Mattson @ 1592m - see daily reports March 2006

CASING DESCRIPTION

Downhole Well Profile
Paramount et al Fort Liard F-36

F-36 Origional Configuration



Wellhead left in place
to monitor SCVF

     Fresh water  
 5m below ground

502m 244mm Surface casing
SCV Flow Remediation

534m Calculated  cement top
Squeeze perforations 558 Cement Retainer
562-564mKB Squeezed 1.1m3 microcem

SCV Flow Remediation 764 Calculated  cement top
(unsuccessful) 827 Cement Retainer
Squeeze perforations Squeeze 0.55 m3 microcem 
836-838m

Fantasque top 1213  Top tagged w/ 4,000daN
1225mKB NEW Cement plug (squeezed)
Fantasque Perforations
1344-1347m 1367 Permanent bridge plug

1375 Permanent tubing bridge plug
1379 Hydraulic Set Packer

FSG Plug dropped 
stuck on & blocking on/off con. On-Off connector not latched
Packer is not retrievable 1383.3 Hydraulic Set Packer

1387 114mm liner top
Mattson top 1400mKB 1494 178mm Intermediate csg shoe
1514-1582mKB
Mattson Perforations

Recorders, sinker bar & wire
between 1592 and 1720mKB 1589.8 Packer
(reports not clear) Lost Mar 2006

Mattson Perforations
1644-1724mKB

1740 Baker WL Packer 

Numerous Mattson See Baker drawing for exact details on downhole items
Perforations
Above & below the BP @ 1825m 1825 Baker 43A WSRBP Bridge plug
1751-2046mKB
Not to scale: 2107 114mm liner shoe
DH 20161213

PARAMOUNT ET AL FT. LIARD F-36 (as of 20170217)





F-36 Mattson



F-36 Fantasque



GAS ANALYSIS

Container Identification Sample Point Code Meter Code

TB2A      

Operator Name

Previous Number Laboratory Number

PARAMOUNT RESOURCES LTD

17GN185156A

Unique Well Identifier

Well Name

300/F-36-6010-12315

NORTH WEST TERRITORIES

Field or Area Pool or Zone Sampler's Company

NOT AVAILABLE NOT AVAILABLE AGAT/FORT NELSON

Well License

Test No.

Name of Sampler

KB GRD

DT/SB

Test Interval (mKB)

Sampling Point

SURFACE CASING VENT

Date Sampled Date Received Date Analyzed

Feb 07, 2017 Feb 10, 2017 Feb 11, 2017

Other 
Information

Location - Approved By - Title

Source Received
50 0 21

AGAT WDMS Number

LSDWell Status

Temperature (°C)Pressure (kPa)Elevation (m)

Calgary - Binh Nguyen - Reporter
Date Reported

Feb 11, 2017

Well Fluid Status

ToFrom Test Type Source Received

Gross

Calculated Heating Value @15 °C & 101.325 kPa (MJ/m³)
COMPOSITION

Mole Fraction

Component Air Free
 As Received

Air & Acid Gas
Free As 
Received

Liquid
Volume
mL / m³

 Mole Fraction 
of Previous

Analysis

H₂ 0.0019 0.0019
He 0.0001 0.0001
N₂ 0.0038 0.0038

CO₂ TRACE 0.0000
H₂S 0.0000 0.0000
C₁ 0.9531 0.9531
C₂ 0.0292 0.0292 103.8
C₃ 0.0071 0.0071 26.1
iC₄ 0.0019 0.0019 8.3
nC₄ 0.0015 0.0015 6.3
iC₅ 0.0005 0.0005 2.4
nC₅ 0.0004 0.0004 1.9
C₆ 0.0003 0.0003 1.6
 C₇ 0.0002 0.0002 1.2
C₈ TRACE TRACE 0.0
C₉ 0.0000 0.0000 0.0

C₁₀+ 0.0000 0.0000 0.0

TOTAL 1.0000 1.0000 151.6

39.29 39.29 35.35 35.35

0.583 0.583 688.0 0.715

4588.2 195.8 4588.2 195.8

Calculated Density

Hydrogen Sulfide (H₂S) (ppm)

Calculated Pseudo Critical Properties

Gas Compressibility

Calculated Molecular Weight
(Moisture Free as Received) (g/mol)

Acid Gas Free

Received Acid Gas Free Received Acid Gas Free

Moisture Free Moisture & Acid C₇+ Density Total Sample

Absolute

Total Sample C₇+ Fraction

Laboratory Value

 (kg/m³) Density (kg/m³)

Stain Tube Tutweiler GC-SCD 

As Sampled

Field Value

Relative

Net

As Received  Gas Free

pPc (kPa)  pTc (K) pPc (kPa)  pTc (K)

Other

.

Calculated Vapour Pressure

0.997689.95
@15 °C & 101.325 kPa

 Free
C₇+ Moisture

Air Free as Moisture & C₇+ Moisture
Free

Air Free as Moisture &

PROPERTIES

3.460

0.04

16.9 100.2

g/m³

0.00

C₅+ (kPa)

View or download your data online at webfluids.agatlabs.com

Results relate only to items tested. Analysis and associated calculations are based on GPA 2261, GPA 2286, GPA 2145, AGA #5, and TP-17.

F-36 SCV Gas Composition



 Isotope Analysis Report

Operator Results to Work Order # Well Location Sample Point Date Sampled
PARAMOUNT RES. PATRICK KELLY 17N185156 300/F-036-6010-12315 SURFACE CASING VENT 7-Feb-17

δ13CCH4 δ13CC2 δ13CC3 δ13CiC4 δ13CnC4 δ13CCO2
-42.11 -30.69 -24.35 -29.24 -27.69

Comments:

Analyst Karlis Muehlenbachs, U of A.
780-492-2827

This is a mature gas, possibly within the "oil window".  I have no background data from this region to do a more specific pick but it may 
come from 1500 m or so depth.

F-36 SCV Gas Isotope Analysis



F-36 
Noise Log
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