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1 INTRODUCTION

The Geological Survey of Canada (GSC) carried out a scientific project on potential impacts of natural gas
exploration and production activities on shallow aquifers from 2014 to 2019 in collaboration with many
partners, including Corridor Resources. This company accepted to provide access to their well pads located
in the McCully gas field and Elgin area (prospect field for condensates) to drill shallow observation wells.
These wells were used for different purposes, including water and rock sampling, and geochemical
monitoring was carried out over three years. Corridor Resources had specifically required at the beginning
that these wells be decommissioned at the end of the project. This report documents the decommissioning
in August 2018 of 11 observation wells, whose depth varied from 39 to 80 m.

This report comprises three main sections:

e Location of the study area and observation wells
e Geological and hydrogeological contexts
e Well decommissioning

The different steps followed to decommission the observation wells were based on the New Brunswick
Guidelines for decommissioning (abandonment) of Water Wells (Government of New Brunswick, 2010).

Additional information is also included in Appendices, such as technical data sheets for the material used
to decommission the wells (Appendix A) and photos taken in the field during the decommissioning work at
each observation well (Appendix B).

2 LOCATION OF THE STUDY AREA AND OBSERVATION WELLS

The study area was located in southern New Brunswick, near Sussex (Figure 1). It comprised the McCully
gas field and the Elgin area. Fourteen (14) observation wells were drilled for this project, of which 11 were
drilled on Corridor Resources pads, with two different drill rigs: a rotary-hammer drill and a diamond drill
rig. Table 1 presents characteristics of the shallow observation wells drilled on Corridor pads. Coordinates
are provided in UTM NAD 83 Zone 20. They were all drilled into bedrock and had a casing only in their
upper part, covering the surficial sediment thickness and down 1 to 3 m into the underlying bedrock. Well
PO-02 is flowing artesian and PO-01 was shown to have upward flow using borehole geophysical logging.
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Well

PO-01
PO-02
PO-03
PO-04
PO-05
PO-06
PO-07
PO-08
PO-09
PO-13
PO-14

Corridor

pad

O-76
N-57
G-48
C-75
H-28
P-56
C-75
G-41
P-56
N-57
O-76

Location

McCully
McCully
McCully
McCully
McCully
McCully
McCully
Elgin
McCully
McCully
McCully

Table 1 - Characteristics of the shallow observation wells located on Corridor pads

Drilled date

2015-11-26
2015-11-26
2015-11-27
2015-11-27
2015-11-28
2015-11-29
2016-07-05
2016-07-07
2016-07-09
2018-06-06
2018-06-07

Drilling
type

Hammer
Hammer
Hammer
Hammer
Hammer
Hammer
Diamond
Diamond
Diamond
Diamond

Diamond

X UTM
(m)

310 809
313 893
316 438
310 110
320 805
314 936
310 116
336 133
314 941
313 892
310 812

Y UTM
(m)

5070 597
5072 388
5073673
5067 616
5073 135
5070 566
5067 610
5078 234
5070570
5072 390
5070 601

Elevation

(m)
18
17
52
56
99
72
58
136
71
18
21

Well depth

(m)
50.29
50.29
50.29
50.29
50.29
50.29
50.29
39.62
80.16
50.60
50.67

Well

diameter
(mm /in)

152 /6
152 /6
152 /6
152/6
152 /6
152/6
102/4
102/4
102 /4
102 /4
102 /4

Surficial
sediments
thickness (m)

9.14
20.12
10.67

2.74

2.74
14.33

2.43

0

9.75
19.81

9.60

Casing
length
(m)

18.29
24.38
18.29
9.14
9.45
18.29
6.15
13.72
18.20
24.08
12.80

Note

Artesian well

Next to PO-04

Next to PO-06
Next to PO-02
Next to PO-01




3 GEOLOGICAL AND HYDROGEOLOGICAL CONTEXTS

The study area is located in the Maritimes Carboniferous Basin, and more specifically in the Moncton Sub-
basin. A cross-section of the McCully gas field is presented in Figure 2 and a geological map of this region
in Figure 3. In the gas field, most of the production is from the tight sandstones of the Hiram Brook Member,
but one well drilled into the shale of the Frederick Brook Member is also producing natural gas. The two
members belong to the Lower Carboniferous (Tournaisian) Albert Formation of the Horton Group. The
sandstones and shales are very tight and economic production can only be achieved through hydraulic
fracturing. The Horton Group is overlain by the Sussex, Windsor and Mabou groups. These two target
members are typically found at a depth of more than 2 km in the McCully gas field. In the Elgin area, only
the Frederick Brook shale is currently targeted.
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== North River
D MABOU GROUP e Kennebecasis
WINDSOR GROUP =~ e Panobeqle
— v Urney
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] niram BK. Mer.

[ FREDERICK BK. MBR.
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———
0 10 km

Figure 2 - Geological cross-section of the study area (Hinds and Parks, 2017)

Most shallow observation wells in the McCully gas field were drilled into the Mabou Group, mainly
composed of continental and fluviatile conglomerates, sandstones and siltstones (PO-01 to PO-09, except
for PO-05). Wells PO-05 and PO-08 (located in Elgin) were drilled in the Upper Carboniferous Cumberland
Group dominated by continental and fluviatile sandstone and siltstone with minor conglomerate. Surficial
bedrock is highly fractured, while the matrix porosity measured from core samples is moderate to low,
varying between 3 and 11%, with a median of ~6%. The regional bedrock aquifer is typically under
unconfined condition and groundwater flow is topographically driven. The water table is usually quite close
to the surface (generally less than 5 m from the ground surface, except in topographic highs). The annual
recharge rate is in the order of 300 mm (Huchet, 2018).
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Figure 3 - Bedrock geological map of the study area
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4 WELL DECOMMISSIONING

4.1 IN SITU DECOMMISSIONING STEPS

The followings steps were used for decommissioning the wells:

1. A hole was dug around the well to a depth of approximately 0.6 to
0.8 m (Figure 4) according to the guidelines (Government of New
Brunswick, 2010);

2. The casing was then cut 0.6 m below the ground surface (Figure 5)

3. After having measured the well depth and casing length, silica sand
was poured into the observation well to fill the “open” section (with
no casing), up to at least 3 m below the metal casing (Figure 6);

4. The remaining portion of the well was filled with bentonite (clay
consisting mostly of montmorillonite) with a high water absorption
capacity causing it to expand and swell. This type of material is
used to plug the well appropriately, to avoid any contamination from
the surface to reach the aquifer through it. Bentonite chips were
used in most observation wells, but coated bentonite tablets were
used in the case of PO-02 and its twin PO-13 until the water
stopped flowing out of the well, to allow bentonite to settle, as this
material offers a delay of several minutes before starting to expand.
When water had stopped flowing out, bentonite chips were then
added, as coated bentonite is very expensive. In some case, when the water level in the well was
too low, water was poured on the bentonite at several intervals in order for the bentonite to seal the
well properly;

5. At the surface, the hole dug was filled with a mixture of silica sand, bentonite chips and local

overburden material (Figure 7).

Figure 4 - Hole dug around
the well

-

Figure 5 - Cutting of the casing  Figure 6 - Pouring of sand in Figure 7 - Mix of silica sand,
the well bentonite chips and
overburden material
The three types of material used to fill the wells were the following:

e CETCO bentonite (PUREGOLD Medium Chips),




e CETCO coated bentonite tablets,
e Atlantic Silica sand (0.053 to 4 mm).

Their technical data sheets are provided in Appendix A.

4.2 ESTIMATES FOR BENTONITE AND SAND

For the wells with a 152 mm (6 in) diameter, it was estimated that three bentonite bags of 50 Ibs each could
fillone linear meter (thus 150 Ibs per linear meter). For the wells with a 102 mm (4 in) diameter, we estimated
that 1.5 bags of bentonite could fill one linear meter (thus 75 Ibs per linear meter). The estimates were
similar (in terms of bags) for silica sand, sold in 55 Ibs bag, and for coated bentonite tablets sold in 50 Ibs
plastic pail, based on the technical datasheets.

The estimated quantities, for each type of wells and per linear meter, are provided in Table 2.

Table 2 - Estimated quantities (in pounds) for each linear meter

Material 102 mm (4 in) well 152 mm (6 in) well
CETCO PUREGOLD bentonite (Ibs/m) 75 150
CETCO coated bentonite tablets (Ibs/m) 75 150
Atlantic Silica sand (Ibs/m) 82.5 165

Overall, 34,800 Ibs of material (bentonite, sand and coated bentonite tablets) had been estimated, then
bought and shipped in New Brunswick for the decommissioning of the 11 observation wells.

4.3 SAFETY AND PREVENTION

Using silica sand and bentonite chips entails some health risks, including silicosis and other respiratory
diseases over the long term. To avoid any breathing discomfort or unpleasantness, half mask respirator
with multi-contaminant cartridge and P100 filter (for debris and materials that are larger than 0.3 microns
or greater) were used when working with these materials. Gloves and security glasses were also used to

Figure 8 - Half mask répirator and gloves used
while manipulating silica sand and bentonite




prevent skin irritation and for protection against dust (Figure 8). Cutting the casing using a grinder leads to
other risks such as metal dust inhalation and earing discomfort. To prevent this, earmuffs were used in
addition to the security glasses (see Figure 5).

4.4 ESTIMATED QUANTITIES OF MATERIAL

Table 3 presents a summary of the estimated material quantities poured in each well during the
decommissioning work.

Table 3 - Quantities of material used to decommission each well

Wels  sang  Peronie  Coatedbemionie  oycniciy

(Ibs) the casing (m)
PO-01 1,598 1,150 - 7.42
PO-02 1,598 850 400 3.62
PO-03 1,378 1,000 - 11.31
PO-04 1,378 1,200 - 18.29
PO-05 276 600 - 3.29
PO-06 1,102 1,500 - 11.41
PO-07 882 400 - 15.32
PO-08 606 450 - 4.28
PO-09 661 550 - 14.41
PO-13 827 250 350 10.42
PO-14 882 450 - 6.99
Total: 11,188 8,400 750

It is estimated that a total of 11,188 Ibs of silica sand, 8,400 Ibs of bentonite and 750 Ibs of coated bentonite
tablets were used to decommission the wells. Well PO-05 required much less material than the other wells,
because its walls had collapsed shortly after its drilling and it was completely blocked at 16.4 m below the
surface. Borehole walls of well PO-09 had also collapsed, but at a depth of 28 m.

4.5 WELL LOGS

Figures 9 to 19 present the well logs, showing to the left the geological log and to the right, the
“decommissioned well log” or “vertical fill cross-section”, i.e., the material used to fill them with associated
thickness / length.




DECOMMISSIONING LOG

D Coordinates mapes zanezo Projed_ Date
I.I Fomem sreee reviraban Ratuml Rasconoss X 31 DEGQ m ) . Start 19262015
et — P0_01 'S BOTO68T m Mame: McCully - Elgin S
) 0 m(ground leval) 0. nd__11/28/2015
z (9 N 43 2
General information Construction details Water level (rel. top casing)
Locaton Located on Cormder pad O-76 Final depth__50.282 m Sensor
Municipality Crilling diam_:_152.4 mm Sensor depth m
Contractor: Les ForauesFL.E.M. I;1l:. Casing length: 18.288 m Date Water level {m)
Crill model DR-12W - Foremos I e
Comment Observation well drilled by GSC Casing type: Steel 2016-07-28 1.34m
Casing diam._ 152 4 mm 20160808 146 m
Head:_1.07 m 2016-11-08 1.40m
3 . Well Vertical fill E
= Stratigraphy Filli : =
I construction lling cross-section
g Lithology 3 sssina material §
2 Code GSC-Q|Depth (m)| Ezrerre Code GSC-Q|Depth (m)
| 4 | —]
—0 4 Overvaroen materal, sana ana — 0
- Backnll (gravel bentanlie 128 N
B 2.44 T
L 3.05 p
o Sancy-lo-vary-sandy gravel E
=5 5.43 5
I~ Fine-fo-medium sand and magkim N
L 9.14 4
— 10 10
B Fed shislone Beniorite 1
—15 15
- 17.37 1
B Fine-grained grey sanosions 7
- 13.2 4
— 20 20 —
— 25 sere | 29
— 30 30
- 35 Red shistone 35 =|
B Slica sand .
- 40 40 -
— 45 45 +
= 50 50,28 saze | B0 —
55 55
Drillimg supervised by X. Malet Frepared oy: W, Tremblay
Verfied by C.Rivard, D.Lavoie Update no. 2089- Logliédla BOD, Modification date: 2019-02-01

Figure 9 - PO-01 decommissioning log
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DECOMMISSIONING LOG
D Coordinates wapas zo Project Date
T8 Bl A 313894 o Nam _ Start: _11/26/2015
s e Po_oz Y 5072381 WHame MC‘CU"Y— Elglﬂ ; .
z 0_ m (ground level) Mo 43 End: _11/26i2010
General information Construction details Water level (rel. top casing)
Locaton Located on Comidor pad M-67 Fimal depth__60.292 m EnSOTNG.__
Municipality ng diam._152.4  mm_ didl

tor Les Forages LB M. Inc, 5 sing lenogth- 24.384 m Diate ater
Crill model: DR-12W - Foremost - g I N
Comment Observation well drilled for the GSG i 2016-11-26 520 m
sing diam.;_152.4 mm 2016-08-08 -3.01m
093 2016-11-08 -1.93m
£ ! Well - Vertical fill E
= Stratigraphy Fillin - =
; construction g
g Lithology it materlal cross-section §
o Code GSC-Q |Depth (m) E'D:':::‘v:l Code GSC-Q |Depth (m)
[} |
—0 : CFvarbareen malerial, sand ang 0
- Eackil {coarse gravel) | aenianne g
I 183 i
- Fine-fo-medium gravel and coarse sand T
-5 5 -
L @1 i
- Medlum-to-coarss =and and -
Tine-ta-medium gravel
— 10 10 -
R Coated bentanlle tablets _
= 12,18 i
=15 15 —
B Feud ciay 4
- 2012 20 |
20 Bearook - !Int-w-mtdlum-gralntd 2073 20
- sandstons —
L Bantonlts E
25 25 —
L it 4
— 30 30 —
- 35 35
- Red siistone i
B Slca sand 7
— 40 40 —
45 45 —
=50 50,29 sozs | 50 —
| 85 55 |
ng supervised by X. Malet oy N Tremblay

v C.Rivard, D.Lavoie

2.0.9- Logliédla BD

rodate 2019-02-01

Figure 10 - PO-02 decommissioning log
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DECOMMISSIONING LOG

0 Coordinates juaces zane2o Project Date
1Y et L Mo 316440 ¢ ) . Starl: _11/27/2018
Cautn Conta P0-03 v 5073675 - Mame MCCUlly - Elgln
1 1
z 0 m {ground Mo 43 End 11/27/2015
General information Construction details Water level (rel. top casing)
Location Located on Cormidor pad G-48 Final depth.__50.282 m EmsSOrme.___
I ality Drilling diam_:_ 1624  mm_ it
tor: Les Forages LB M. Inc, Casing length_18.288 m Date ater
At e Casing type: Steal 2016-07-29 669 m
ment: QObservation well drilled by GSC . e
sing diam.;_152.4 mm 2016-08-08 7.02 m
085 m 2016-11-08 885 m
E - Well o Vertical fill E
= Stratigraphy Fill o =
q construction iling
g thhology ) casig ma“rlal l::rl:lSS-SEl::tlon §
8 Code GSC-Q |Depth (m)| EZseerre Code GSC-Q |Depth (m)
L0 L | 0—
Qwarturoen malesdal, sand ang
L bentanite _
i l 143 | i
- Backnl jcoars gravel and red sall) |
5 5
: Fed cay 9.14 :
—10 Gravel - 10 —
i Bosrock e b
—15 15 —
Bantanita
B Fine-to-medium-gralned red T
50 sandsione/conglomenate 20 -
25 25 —
B 2652 T
L Red slistone 27 43 i
i 298 7
— 30 30 —
i Fine-grained sandsione with red 7
I~ &l151one Inlemeds =
=35 35—
n 3.1 .
40 Siiea sang 40 —
B Red slitslone with sandstone Interbeds T
45 45 —
=50 50,29 sazs | 50 —|
55 55
ng supervised by _X. Malet oy: M. Tremblay
v C Rivard, D.Lavoie sdate ne 2.0.9- Logliédla BD ndate 2019-02-01

Figure 11 - PO-03 decommissioning log




DECOMMISSIONING LOG

0 Coordinates aces zanezs) Project Date
o PO S— X 310114 o . Start _ 11427/2018
Bl ™™ o PO-04 |+ sosrers - Name McCully - Eigin SlartTTRTEAI
Z Q_ m (ground level) Mo, 43 End: _11/27/2015
General information Construction details Water level (rel. top casing)
Locaton Located on Comdor pad C-78 Final depth._ 60292 m Sensor
Municipality Drilling diam_:_152.4 mm Sensar depth m
Contractor: Les Forages L.B.M. Inc. Casing length._9.144 _m Date Water level (m)
Crill model: DR-12W - Foremost ) . —
Comment Qbservation well drilled for the GSC Casing type —slt!—el 2016-07-29 266 m
Casing diam.; 152 4 mm 2016-08-08 288 m
Head_1 m 2016-11-09 322 m
i3 - well Vertical fill E
= Stratigraphy Filli o =
I construction iling cross-section
g Lithology [ material g
R
8 Code GSC-Q |Depth (m)| EBeeene Code GSC-Q |Depth (m)
| L | |
—0 [ Gversuraen matrai, sanaan _ 0
o Graval backill and red sang i Bentarie 1.32 -
| A 4
Rea alamicion K
- Bemoth 05 E
B 457 7
-5 5 —
L 914 4
—10 10 —
B Benlzlle 7
— 15 Reed sHslone 154
=20 20 —
25 25 —
B 2743 743 7
Coarse-grained grey-red sandstang
B Inturbads T
- 30 S 30
=35 35—
L Slica sang 4
— 40 Red siistone 40 —
— 45 45 +
| ] q B
- 50 50,28 a®%0%. sozs | 50 —
55 55
Drillimg supervised by _X. Malet Prepared oy V. Tremblay
Verffied by, €. Rivard, D.Lavoie Update no. 2.0.8- Logliéala BD. Modification date: 20190201

Figure 12 - PO-04 decommissioning log
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DECOMMISSIONING LOG

0 Coordinates waces zanezs) Project Date
e ralan Wb Fnscirns A 320807 o ) . 11/28/2015
Bl ™™™ o PO-05 |+ sorsi3s « Name: McCully - Eigin Slart UEBERIS
Z: 0 m (ground level) Mo 43 End:__11/28/2015
General information Construction details Water level (rel. top casing)
Locaton Located on Cormdor pad H-28 Final depth._ 60292 m Sensor no.:
Municipality: Drilling diam_:_162.4 __ mm Sensor depth m
Confractor: Les FarauesFL.Ei.M. I;u:. Casing length 9.4488 m Date Water level (m)
Critl model: DR-12W - Foremos S
Comment Qbservation well drilled for fhe GSC Casing type: Slesl 2016-07-29 8.00m
Casing diam.; 1562.4 mm 2016-08-10 821 m
Head _1.02 m 2016-11-09 893 m
i3 - well Vertical fill E
= Stratigraphy Filli o =
I construction iling cross-section
g Lithology [ material g
R
8 Code GSC-Q |Depth (m)| EBeeene Code GSC-Q |Depth (m)
| L] |
—0 Dwarburoen malenal, sand ang 0. 0
I~ [ besitanite i
Eackflll (sand and gravel)
i 274 7
i Rea siistone _ 457 7
-5 5 —
- &1 o
F Benlzalle b
—10 10 —
i Sandslone mudslone, poory sarted 7
i 12.74 ]
Siica sand
=15 15 —
o 1676 16.4 -
=20 20 —
- 25 25 —
Rad slilstone wilh sandsiane/mudsions
B Interbads T
- 30 30 —
- 35 35
- 1 |
40 40 —
r Mudstane sandstane with red slilstane 7
L 45 Inberbeds, poorly sorled 45 —
50 50 —
55 55
Drillimg supervised by _X. Malet Prepared oy V. Tremblay
Verffied by, €. Rivard, D.Lavoie Update no. 2.0.8- Logliéala BD. Modification date: 20190201

Figure 13 - PO-05 decommissioning log
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DECOMMISSIONING LOG

I
I*I Frmsoormes remraben Nt Rascurces

S PO-06

Coordinates juaoes zane2o) Project Date
X 314938 m ) . Start 112002018
Y BOTOBET m Mame: MCCU"Y - Elgll"l .
Z Q_ m (ground level) Mo, 43 End: __11/28/2015

General information

Location Located on Comidor pad P-58

Municipality
Contractor: Les Forages LB M. Inc.
Crill model: DR-12W - Foremost

Comment: Observatien well drilled for the GSC

Head_1.04 m

Construction details

Final depth._ 60.292 m
Drilling diam_;_152 4
Casing length._18.288 m
Casing type: _Stesl
Casing diam.; 152 4 mm

Water level (rel. top casing)

Sensor

Sensar

depth m

Date Water level (m)
2016-07-29 25.98 m

2016-08-10 26.18 m
2016-11-09 2661 m

E - Well o Vertical fill E

e ; Stratigraphy construction Filling i s

£ Lithology N materlal cross-section g

a Code GSC-Q |Depth (m) BD:’::“W":" Code GSC-Q |Depth (m})

[ |
=0 Cwartaroien matenal, sanad and 0.6 0
l 1 H BEsianie -l
Back1il
i 274 7
B 457 7
-5 5 —
B Red-brawn clay T
— 10 10 —
i 13,72 I
= Fine dlamicion, clag wilh gravel -
=15 15 —
L Alternating fine-grained grey Benlonlle i
sandstone ang medium-gralned gray
L sandslons i
- 18,73 J
- Feed slitstone IMebieds —
19,81

=20 20 —
- 25 25 —
i 2.7 7
— 30 30 —
o5 | T 3 -
— 40 Slica sang 40 —
- 45 45 —
=50 50,29 sazs | 50 —|
| 55 55 |

Drillimg supervised by _X. Malet

Verfieo by C.Rivard, D.Lavoie

Update no. 2.0.9- Logliédla BD,

Prepared oy V. Tremblay

Modification date: 2019-02-01

Figure 14 - PO-06 decommissioning log
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DECOMMISSIONING LOG

0 Coordinates juaces zene2o Project Date
O - X 30U1E m . Starl, _ TIB/2016
Bel 250 S PO-07 v 5067620 o Mame  McCully - Elgin o
z £8 m (ground level) Mo 43 End 1/5/2018
General information Construction details Water level (rel. top casing)
Location Well proximate of PO-04 Final depth.__50.282 m oro__
Municipa lity Drilling diam_:_ 1016 mm_ deptl
Contractor: Logan Drilling Group c alength: 615  m Date ater
Cirill model: CME-55-2 - Central Mine Equipement C .,-I r.\_:,-: E:teel -
ment: Diameond drilling completed on 2016-07-06 by Loagan Drilling Group ' SUHESIFES S S
sing diam.;_101.6 mm 2016-08-08 271 m
0.44 2016-11-09 3.02 m
E - Well o Vertical fill E
= Stratigraphy Fillin " :
g Lithology Seamuction . anrgl cross-section g
a Code GSC-Q [Depth (m)| EDeeere Code GSC-Q |Depth (m)| &
—0 e rburoen malenal, sand ang 0
- Backil bentonilie 1.18 -
i Red Ml b
L ™ Becock -
-5 5 —
L E.15 4
Red mudstone
— 10 10 —
B o Banicalle 7
— 15 15.24 F e — 15 —
I Bedded red sancsione - e -
- FRed mudstana . . -
| 18.91 |
- 20 - — 20 —
B Sy 2147 7
i Breccla - — ]
25 25 —
| 28.04 [ — i
i hudstar 29,26 i 4
30 = o | pd 30 |
- Red mugstone : .- .-: : T
i 3323 _—I = '_'. i
=35 s —] 35—
L Breccla e — Slica sang -
L 38,04 A i
— 40 40 —
| Fred siistone _
- 43.37 : ,I T
Fing-grainad red sangsione &3 58 —_
B - Sitelone i |
- 45 | 45 —|
I~ Zandstone ._ t o -1
- 47.27 B
| Reed shislona _
— 50 50,28 soze | B0 —
55 55
seryised by X, Malet vy A Tremblay

oy S Rivard, D.Lavoie

2.0.9- Legliéala BD

ndate: 2019-02-01

Figure 15 - PO-07 decommissioning log




DECOMMISSIONING LOG

L L |

Frmsoormes remraben Nt Rascurces
Canarda Canats

10

PO-08

Coordinates juaoes zane2o)
X 336133
N S07EI34 m
Z: 136 m (ground level)

Mo.. 43

Project

Name McCully - Elgin

Date

Location Located on a Corridor pad

General information

Final depth__39.624 m

Municipality

Contractor: Legan Drilling Group

Cirill model: CIME-55-2 -

Casing length. 13.716_ m

Caomment. Dia

Casing type: Steel
Casing diam.;_101.6 mm

Head _0.28 m

Construction details

Drilling diam_:_101.6 mm

Water level (rel. top casing)

Sensor no.;

m

Water level (m)

2016-08-10 38.10 m
2016-11-10 32.58 m

E - well - Vertical fill E
= Stratigraphy Fill " =
; construction liliing

g Lithology N materlal cross-section g

8 Code GSC-Q[Depth (m)| Emeeznre Code GSC-Q [Depth (m)
—0 Dwertarsen Malenal, 5and ang 0k 0 —
L Fine-grained sandsione bentanite _
- Madlurm-grainid brawn sandstane, 2 =

pacry saried
i Alternating fine-graned grey and 7
- Brown sandsioneg 4
| 10 Benionite 10 1
i 1572 I
15 T 15 -
Medium-grained brown sangslone b —
- = v = = -
- Grey sandstane ] 1, -
— 20 iy 20 —|
- =] .
- Allernating grey and brown sangstong y =y n B
— 25 Canglomerale and medlum-grained Hyy 25
L sandstone ] 4
- Wudsione — - 4 -
L iy Slica sang i
30 30 -
- Allemating fine-to-medium-grained E
grey and brown sangslione
=35 35 —
i Flve-grained sandsiane ang ]
I conglomerats B
% Grey misdstang

i Gre sangéﬂn:u&?'lngnuﬁiehmuds‘rune 33.62 ]
— 40 40 —
— 45 45 +
=50 50 —

55 55

Drillimg supervised by _X. Malet

Verfieo by C.Rivard, D.Lavoie

Update no.

2.09- LogliédlaBD,

Prepared oy V. Tremblay
Modification date

2019-02-01

Figure 16 - PO-08 decommissioning log
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DECOMMISSIONING LOG

Contractor: Legan Drilling Group

0 Coordinate anet Project Date
Ry — Ko 314841 o . . Starl 70912016
L [y e PO-09 v 5070570 Mame: McCully - Elgin
nd I
Z 71 m (ground level) Mo 43 l 1/8/2016
General information Construction details Water level (rel. top casing)
Location Located on Comidor pad P-58 Final cepth_B80.1624 m oo
Municipality ng diam__101.6 mm_ pit

2.0.9- Legliéala BD

Cirill model: CME-55-2 - Central Mine Equipement Stesl
Comment: Dj il - illing Gr Ba 2016-07-30 26.00 m
ent: Diamond drilling completed on 2016-07-10 by Logan Drilling Group -
Casing diam.; 101.6 mm 2018-08-09 26.18 m
s 031 2016-11-09 26.60 m
£ Stratigraphy b Filling Vertical fill E
E Lithology construction cross-section i
E == material
[EEZ] Bertonke
=1 Code GSC-Q DEP”"I {m} E=3open wei Code G5C-Q Deplh (m} a
—0 CDWertalroen Malenal, sanad ang a—
| bentanie i
Backl
L 3.08 _
-5 5 —
i Red ciay )
i 978 ]
— 10 Red &t #nd red e sand . 10
r T 7
B 13.41 1
L Brown-yellaw sandstona 13.53 i
Banizalle
=15 Grey conglemarats 57
o 16.15 4
Green mugsions 16.25
= Firi-l-Coars g-graned sancslons, =
poorly sarted, with same red
- sandsione Interbeds, well sorked g
19.81
— 20 Green mugsione 20008 20 -
Congomerat
B Medum-Jraned grey-Jreen sandsiane T
Allemaling grey-graen conglamarate
B and graen mudstons 7
L 2438 b
— 25 Allemialing green slitstone and gray 25 —
L sandslong _
2888
| 27.94 i
Allemaling grey conglomerate and
L tre-graines sancsiong, wiin same red 7
mudstane
- 30 30 —
I 313 -
| Alermating red slistone and _
ine-le-medium-grained grey sandstane 52,74
- Mesum-graned grey conglemerale 55 53 b
=35 35—
B Alternating grey and red silstone ang ]
L conglamerate -
B 39.62 ]
- 40 Grey-plue mudsbane with fed siilstane 40 -
| Inferbeds 1145 i
Grey congiomerale 2145
i Alternaiing sandstone and gray-green )
- sliistane 1558 =
o - Coarse-Jrancd congromerae 35.69 - _
- 45 Allemating bls sHstone and % 45 —
fine-grained grey sandstane 2,
o 46.39 * -
L ¥ _
"
.
o g 4
- Collapse e g
P ATy
Fateetetetetetetets!
- 50 Siaieiaiee alelet 50 —
Firu-ta-Coarsa -graingd gray -rd-oroan
conglomearate with -
55 ﬂne-m—meﬂum-_qrahed sandstons 55
Prepared oy V. Tremblay

ondate: 2018-02-01

Figure 17 - PO-09 decommissioning




DECOMMISSIONING LOG

S Rivard, D.Lavoie

2.0.9- Legliéala BD

0 Coordinates uaoe: Project Date
R S— ¥ 314841 m . . Starl, _ Ti9/2016
ints o PO-09 5070570 Name McCully - Elgin ;
z 71 sround level) Mo 43 End 113/2018
General information Construction details Water level (rel. top casing)
Locaton Located on Comdor pad P-56 L
Iunic ot
Co " Logan Drilling Group "o length__18.2 _ m Date ater
Cirill model: CME-55-2 - Central Mine Equipement atvpe Steal
Comment Diamond driling completed on 2016-07-10 by Logan Driling Group PUIEEFSS0 250 n
ng diam.; 101.6 mm 2016-08-09 26.18 m
0.31 20168-11-09 26.80 m
E - Well o Vertical fill E
= Stratigraphy Fill o =
I construction iling cross-section
g Lithology [ essina material £
& Code GSC-Q |Depth (m)| EZaere Code GSC-Q |Depth (m)| &
55 Inierbeds and some mudsione 55
=60 60 —
B 62,58 7
i Fine-grained grey sandsione and i
- 65 nr:u;g-rgre".:-:l TUnEIDne INEmets 65 —
L 57.06 i
: Biue mudsione wiih breccla interbeds :
- 70.1 70,11 |
70 s 70
B Allemating grey conglamerate, L0 e aﬁ 0 © 7
- muEsione and sandsionge (] Q 9 -
o "o 0
i 7315 Pe a0 0 9 i
o, 0g
L Yellowlsh conglomerate c oo o B 09 -
T4 o=
- Fie-grainad sandstong ang TEoT 0o © %0 —
75 \ nmféggﬁmmfe rnn:dzqnne Slhea gand TELL .‘ o &
- Infurbads e o 0, T
- & . b o 'Y ] 'ﬁ L] -
L Ried canglamitale 7833 - 0% 00 E
| - Fied slisione T R A oo ®g° d
e o 1
- a0 Fed conglomerate 80,18 L8578 o e E 9 8018 | B0 —
=85 85 —
90 90 —
95 85 —
= 100 00 —
- 108 05 —
110 10 —
ng supervised by X. Malet oy VM. Tremblay

ndate: 2019-02-01

Figure 17 - PO-09 decommissioning log (2)




DECOMMISSIONING LOG

0 Coordinates juapes zene2o Project Date
]*I Fremnarmes reviralan Kbl Rescurcs X - 313392 m — . Start
Cautn Conta P0-1 3 \ 5072390 MName MCCully - Elglﬂ
Z 18 m (greund level) Mo 43 b
General information Construction details Water level (rel. top casing)
L on Located on Comdor pad M-67 Final cepth._50.5968 m L —
m sality Drilling diam_:_101.6 mm_ Ll
Confractor: Logan Drilling Group Casing lenath-24.0792 m Date ater
Cirill model: CME-55-2 - Central Mine Equipement = .,-I r._,,-. 5:!“' -
Comment: Qbservation well drilled by GSC .
1g diam.; 101.6 mm
0.78
E stratigraphy Well Filling Vertical fill £
P construction cross-section
g Lithology =l material i
8 Code GSC-Q |Depth (m)| EZseerre Code GSC-Q |Depth (m)| &
L0 - 0—
Cerbarcen maletal, sand ang
L biEnitarite _
2
o Fing-lo-rigaum sand 4
i 7.82 Banicnite i
L Medium sand with fine gravel gl i
— 10 10 —
i 138 )
" Feed elay -
—15 15 —
- 132 4
Sand 19.81
— 20 20 —
| Res canglamerale i
21.64
- Red sifstone, red conglomerate and .
| fine-grainec sandshane 2518 i
Fed slitsiane and fine-gralned
r aanﬂslme&g 2468 .‘?i Coated Bentanihe labiels -
— 25 A 25 —
L Fine-grained red sandsione witn reg — .
sliistane
2774
- Fed elislone and B
fne-fo-medium-grained sanesicne,
B well sorted 29.26 .
Allemnaling, fine-grainad red
— 30 sandsmnengwu m!:[eﬂ, and red 30 —
l . shistone inlemeds 30,78 |
Altemating fne-grained red sandstone
- anid fing-grained conglomarate 32.31 T
Allemaling red siistone and
- fine-gralned sandstone 345 b
=35 35 4 35—
L Fine-grainad red sanasicne with some 4
rag sltstans 3688
i Allemaling tne-grained red sandstane 1
- and sliistane 384 -
B Red siistona . .
399 e
40 Alemating fine-gramned sangsions and i 40
- red sliisiane &1.45 N S_— -
i - Slica zang i
L Fine-to-medium-gralned sandstne i
— 45 45 —
L 46.02 _
_ Fed shstone — i
L 49.07 e— _
Allemaling fine-graned sangslons and A
50 rac silistane 804 S swe | 90 —
55 55
Crillimg supervised by _X.Malet, V. Tremblay Prepared oy V. Tremblay
Verffied by, €. Rivard, D.Lavoie pdate n 2.0.9- Logliédla BD lodification date: 2019-02-01

Figure 18 - PO-13 decommissioning log




DECOMMISSIONING LOG

0 Coordinates juapes zane2o Project Date
I*I Fnmmorren rempaban Mwnirl Rassurss X _ 3'10312 m . Start
Canarn Canada N Yam -
zZ 21 m (ground level) R[] 43 B
General information Construction details Water level (rel. top casing)
L on Located on Comdor pad O-78 Final cepth.__B0.6F3 m L —
m sality Drilling diam_:_101.6 mm_ Ll
Contractor: Logan Drilling Group Casing lenath-12.8016 m Date Vater
Cirill model: CME-55-2 - Central Mine Equipement o atepe Steel
Comment Observation well drilled by GSC )
1g diam.; 101.6 mm
0.65 m
E - Well o Vertical fill E
= . Stratigraphy tructi Filling " =
E thhology construction l::rl:lSS-SEl::tlon i
E Ccasig material
a Code GSC-Q [Depth (m)| EZseeme Code GSC-Q |Depth (m)| &
—0 CDWertalroen Malenal, sanad ang a—
L bentanite _
L 2 4
- Medlum-1o-caarse sand will gravel .
—5 543 5
- Fine red sand - b
- Sand and gravel -
L 9.14 4
0 Fne zand 36 10
— “] —
L Red shslona 1113 Banionlte i
Alemating fine-grained sangslons and
o red slllstane 12 85 N
Fine-lo-madm-graines red-grey
[ 15 Eandstons '15 ]
L 17.15 4
Fing-gralned rid sandslond, poory
I~ sartad, and red siistone 18.67 B
- Feed sillsizne and fine-grained b
20 sancdsiong 30,19 19.78 20 —
| Altemaling fine-grained sandstane and N
red sliislane 2178
B Red enslona h
o 23.24 -
| Allemating red siistone and N
fine-grained red sandsbane, well sorted 24.77
— 25 Altzrmating fne-to-medium-gralned 25 —
L greyish sandslione and red sllistane 223 4
- Red conglomerate and rad silistane i
with fne-grained sandstone 27 81
— 30 30 —
Fiad gitelone wilh same Mkae-gralned
o sandsiona =
| 33.91 i
— 35 Slica sang 35 —
i Fing-grained red sanasione with some 7
- red ltstane B
— 40 40 —
L 183 4
I~ Red zlitsione with some fine-grained =1
sandshone £3.05
B Altarnating fine-to-medium-grained 7
— 45 sandstane and red slitsione 45 ]
- 481 |
Red slllstang and ine-grained
o sandsiong a7 N
I~ Alemaling fine-granea sanesiona and -
| red slllstane 5,15 i
L AAnG Nive-la-mdium-gralned |
a0 sandstane ang red slitslone 5067 s0sr | 20
55 55
Crillimg supervised by _X.Malet, V. Tremblay Prepared oy V. Tremblay
Verffied by, €. Rivard, D.Lavoie dat 2.0.9- Logliédla BD Vodification date: 2019-02-01

Figure 19 - PO-14 decommissioning log




5 CONCLUSION

The GSC, at the request of Corridor Resources, decommissioned eleven (11) shallow observation wells
located on Corridor Resources gas well pads in both the McCully gas field and the Elgin prospect
condensate field in August 2018. Initially, a larger quantity of filling material than was actually used had
been estimated. Evaluating the quantity of bentonite and sand is difficult since it is largely influenced by the
integrity of the bedrock in the open section of the wells and by potential collapsing of the borehole walls.

To prevent any infiltration from the surface into the aquifer, between 3.3 m and 18.3 m of bentonite was put
in place below the casing (in the open well section) in addition to that placed in the casing itself, to comply
with NB government guidelines. The open section was mainly filled with silica sand.

Well casings were cut at a depth of 0.6 m to 0.8 m, which is the approved method for monitoring wells. For
technical reasons, it was found that cutting the casing before filling the well is more practical than cutting it
after. It is easier because heavy bags/pails do not need to be lifted as high and it is much easier to cut the
casing of an empty well on a dry ground. Experience showed that quickly filling an artesian well with coated
bentonite works well.
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LINING TECHNOLOGIES REMEDIATION TECHNOLOGIES DRILLING SYSTEMS BUILDING ENVELOPE
TECHNICAL DATA

CETCO® COARSE CHIPS
PUREGOLD® MEDIUM CHIPS

HOLE ABANDONMENT MATERIAL

DESCRIPTION
CETCO COARSE CHIPS are natural sodium bentenite screened to
3/8 inch {(0.95 cm) to 3/4 inch (1.90 cm) in siZBUREGOLD

MEDIUM CHIPS are natural sodium hentonite screened to 1/4 inch : m" CETCO

(0.64 cm) to 3/8 inch {0.95 cm) in size. CETCO COARSE CHIPS and

PUREGOLD MEDIUM CHIPSare certified to NSF/ANSI Standard p

60, Drinking Water Treatment Chemicals - Health Effects. . CETCO PUREGOLD
{ COARSE CHIPS |

RECOMMENDED USE  ABANDONM
Sealing shallow boreholes and seismic shot holes; decommissioning TERIAL MATERIAL
wells; providing an interface between gravel pack and bentonite or ; .
cement grout.

CHARACTERISTICS

P Chemically stable. Results from TCLP Priority Pollutants
analysis are below RCRA limits for hazardous constituents

> Prevent infiltration of surface contamination

P Provide a high-solids bentonite seal

> Provide a permanent, flexible seal

CETCO COARSE CHIPS 67.30 Ihs/ft? (107815 kg/m?)
PUREGOLD MEDIUM CHIPS 69.25 Ibs/ft? (1109.28 kg/m?)

MIXING AND APPLICATION

Because chips may develop fines during transporting and handling,
bagged material should be screens of fines before placement. Pour BULK DENSITY
chips slowly downhole to prevent bridging or binding In unsaturated

conditions, water should be added at 2 ft intervals to ensure PACKAGING
adequate hydration.
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50 Ib (22.7 kg) bag, 48 per pallet. All pallets are plastic-wrapped.

Hole Diameter {in) 10 a7 14

Approximate Poundsof | 1.5 | 6 14 |24 |3875 (54 |73
Chips per Linear Foot

N
-~
(=)
o

Hole Diameter {cm) 5 10 15 20 | 255|305 | 355

Approximate Kilograms | 2.2 |9 21 36 375 | 80 108
of Chips per Linear
Meter

APPLICATION MATRIX

@
Fieldtech Solutions - 37 Wirraway Dr, Port Melb. VIC. 3207 Er E E )
03 9676 9664, sales@fieldtechsoln.com; www.fieldtechsoln.com -
IMPCRTANT: The information contained herein supersedes all previous , and is believed to be and reliable. For the most up-to-date information, please visit

cetco.com/dpg. CETCO accepts no responsibility for the results obtained through the application of this information. All weights are approximate. CETCO reserves the right to update
Information without notice. REV 1/13

© 2013 CETCO

Figure A.1 - CETCO Bentonite Chips Technical Data
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LINING TECHNOLOGIES | REMEDIATION TECHNOLOGIES DRILLING SYSTEMS

TECHNICAL DATA

CETCO® COATED TABLETS

BENTONITE TABLETS - TIME RELEASED

FOR SEALING AND PLUGGING

DESCRIPTION

CETCO COATED TABLETS are coated using an agueous carrier
to apply the coating. The coating allows the tablets to reach a
discrete depth within the waterwell, piezometer, monitoring well, or
annular space. These untreated organic tablets are compressed
into 1/4” (C.64 c¢m) and 3/8" {0.95 ¢m) sizes. CETCO COATED
TABLETS are certified to NSF/ANSI Standard 60, Drinking Water
Treatment Chemicals - Health Effects.

RECOMMENDED USE

CETCO COATED TABLETS are designed to fall through standing
water columns of up to 500 vertical feet without bridging. CETCO
COATED TABLETS form a chemically resilient, low-permeability,
flexible seal.

> Isolate screen intervals, subsurface instrumentation, and
sampling zones

P Plug abandoned boreholes and cavities

> Provide a protective barrier between gravel pack and high
solids grout

P Seal or grout plastic or steel casing

Build a stable, permanent below-grade seal in:
Caisson holes

Mineral exploration holes
Monitoring/observation wells
Piezometer/water sampling wells
Soil/geotechnical sampling holes
Waterwells

YYY Y NYY

PACKAGING
50 Ib (22.7 kg) plastic pails, 36 per pallet. All pallets are plastic-
wrapped.

Fieldtech Solutions - 37 Wirraway Dr, Port Melb. VIC. 3207

03 9676 9664; sales@fieldtechsoln.com; www.fieidtechsoln.com

information without notice. REV 1/11
® 2011 CETCO

BUILDING ENVELOPE | CONTRACTING SERVICES

o e i e

Certified to
NSF/ANS| 60

MIXING AND APPLICATION
] 0.64 O DA ) B REQ RED
OR A A D P APP A
Hole Hole Volume Lbs/linear ft Hole Hole Volume Kg/linear
Diameter fin) | ft%/ft Diameter {cm) | m3/m meter
2 0.02 161 5 0.001 072
4 0.09 7.26 10 0.003 3.27
6 0.20 16.14 15.2 0.006 7.26
8 0.35 2825 203 0.011 127
10 0.55 44.40 254 0.017 20.0
12 0.79 63.77 305 0.024 28.7
16 140 113.01 40.6 0.040 50.9
36 707 570.69 91.4 0.212 256.8
5 0 O QA D REQ RED
DR D P APP O
Hole Hole Volume Lbs/linear ft Hole Diameter | Hole Volume Kgflinear
Diameter {in) | ft¥/ft (em) mé/m meter
2 0.02 1.59 5 0.001 0.72
4 0.09 715 10 0.003 3.22
6 0.20 15.88 15.2 0.006 715
8 0.35 2780 203 0,011 125
10 0.55 43,68 25.4 0.017 19.7
12 0.79 62.74 305 0.024 282
16 1.40 111.19 40.6 0.040 50.0
36 7.07 561.50 91.4 0.212 252.7

CETCO

IMPORTANT: The information contained herein supersedes all previous versions, and is believed to be accurate and reliable. For the most up-to-date information, please visit
cetco.com/dpg. CETCO accepts no responsibility for the results obtained through the application of this information. All weights are approximate. CETCO reserves the right to update

Figure A.2 - CETCO Coated Tablets Technical Data
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Plant: 4 Osborne Road
M Poodiac, NB, E4E 5K5
g Tel. 506-433-5890
HbATLANTIC SiLicA INC. Fax 506-433-4619

L/ Office: PO Box 10

Enfield, NS, B2T 1C6
www.atlanticsilica.ca Tel. 902-883-3020
Fax. 902-883-8881

Product Sieve anaylsis as requested.

TYPICAL SIZE ANALYSIS

US SIEVE SIZE % RETAINED
# mm #3 #2 #1 #0 #00 #50 #70
4 475
5 4.000 6.7
6 3.350 203
8 2.360 58.1 4.9
10 2.000 10.3 | 46.5
12 1.700 25 423 | 47
14 1.400 47 | 371
16 1.180 07 | 31.3 | 0.8
18 1.000 0 17.8 6.7
20 0.850 7.5 19
30 0.600 3.1 43.5 83
40 0.425 1.8 252 4.5 141
50 0.300 45 347 | 525 9.2
70 0.212 254 141 18.2
100 0.150 209 | 124 249
140 0.106 1.2 4.1 19.3
200 0.075 28 0.9 13.8
270 0.063 9
PAN 0.6 0.7 0.4 0.7 0.5 1.9 5.6
Grain Shape Sub-Angular  Visual
Hardness 7.0 Mohs
Specific Gravity 2.65g/cm3
Bulk Density 92-95Ib/ft3

Figure A.3 - Atlantic Silica Inc. Sand Technical Data



APPENDIX B

PHOTOS TAKEN IN THE FIELD DURING THE OBSERVATION WELL
DECOMMISSIONING WORK
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Figure B.2 - Observation well PO-01 after the casing was cut at 60 cm below the ground
surface (step 2) (August 24, 2018)
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Figure B.3 - PO-01 during at the final stage (step 5) of the
decommissioning (August 24, 2018)

Figure B.4 - Observation well PO-01, after its decommissioning (August 24, 2018)
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Figure B.5 - Observation well PO-02 showing artesian condition before its decommissioning (August 26,
2018)

Figure B.6 - Observation well PO-02 during decommissioning (step 3) (August 26, 2018)
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Figure B.7 - Observation well PO-02 completely filled (end of step 4) (August 26, 2018)

Figure B.8 - Observation well PO-02 after its decommissioning (August 26, 2018)
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Figure B.10 - Observation well PO-05 before its decommissioning (August 25, 2018)

33



Figure B.11 - Observation well PO-05 during its decommissioning (step 3) (August 25, 2018)

Figure B.12 - Observation well PO-05 after its decommissioning (step 5) (August 25, 2018)
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Figure B.14 - Observation well PO-06 after step 2 (casing cutoff) (August 25, 2018)
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Figure B.16 - Observation well PO-06 after its decommissioning (August 25, 2018)
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Figure B.17 - Observation well PO-07 at the final stage of its decommissioning (August 24, 2018)

Figure B.18 - Observation well PO-07 after its decommissioning (August 24, 2018)
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Figure B.19 - Observation well PO-08 during its decommissioning (step 2) (August 25, 2018)

Figure B.20 - Observation well PO-08 during its decommissioning (step 5) (August 25, 2018)
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Figure B.21 - Observation well PO-08 in the decommissioning final stage (step 5) (August 25, 2018)

Figure B.22 - Observation well PO-09 during its decommissioning (setp 1) (August 25, 2018)

39



Figure B.23 - Observation well PO-09 during its decommissioning (step 4) (August 25, 2018)

Figure B.24 - Observation well PO-09 in the decommissioning final stage (step 5) (August 25, 2018)
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Figure B.25 - Observation well PO-09 after its decommissioning (August 25, 2018)

Figure B.26 - Observation well PO-13 before its decommissioning (August 26, 2018)
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Figure B.28 - Observation well PO-13 in the final stage (step 5) of its decommissioning (August 26, 2018)
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Figure B.29 - Observation well PO-13 after its decommissioning (August 26, 2018)
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