ConocoPhillips Canada Resources Corp.
EL 470 - 2016 Groundwater Monitoring Well Abandonment Program
Plain Language Summary

ConocoPhillips Canada (CPC) acquired Exploration Licence (EL) 470 from Aboriginal Affairs
and Northern Development Canada in 2011. In 2015, EL 470 was transferred from AANDC to
the Government of Northwest Territories Office of Regulator of Oil and Gas Operations in
response to devolution. This licence, together with authorizations from the Sahtu Land and
Water Board and the National Energy Board, permitted CPC to explore the area for oil and gas
resources in EL 470 parcel located in the central part of the Mackenzie River valley south of
Norman Wells, Northwest Territories. A groundwater monitoring program was implemented by

CPC to provide baseline groundwater data in association with the exploration program.

Figure 1 provides a site location of EL 470 and Figure 2 is the CPC survey of the activity area of
EL 470.

In 2013 and 2014, CPC drilled and tested two vertical (O-06 and N-20) and two horizontal (E-
76 and P-20) oil and gas exploration wells. Four groundwater monitoring wells (WWO02-A,
WWO02-B, WWO04-A and WWO05-A) were installed in 2013. In 2015, CPC decided to abandon the

exploration and groundwater monitoring wells.

Prior to proceeding with the coordination and planning of the abandonments, CPC notified the
appropriate regulatory agencies of their intent to abandon the wells. Among the agencies
contacted were the Sahtu Land and Water Board, Office of the Regulator of Oil and Gas

Operations, and GNWT Environment and Natural Resources.

Abandonment of the groundwater monitoring wells was completed between January 29 and
March 2, 2016.
The groundwater monitoring well abandonment program was conducted in the following

sequential order.

1) Sampling the wells that had pumps. The three wells with pumps were WW02-A, WWO04-
A and WWO05-A. Well WW02-B had a pump but it had to be removed because
permafrost interfered with the pump operation.

2) Samples from the three pumped wells were collected for laboratory analysis.

3) Wells were thawed with steam to ease the pump removal and clear the inside of the

wells prior to filling the wells with cement.



4) Pull the pumps from the wells (except for well WWO02-B which had no pump or
infrastructure).

5) Plug each well using Arctic Set Cement followed by cutting and capping the wells.
Abandonment of the four baseline groundwater wells has been completed successfully.

The range of drilled groundwater monitoring well depths resulted in the identification of two and

possibly three distinct groundwater units.

The shallower wells (WW02-A, WW02-B and WWO05-A) were completed in the Little Bear

Formation.
The deepest well (WWO04-A) was completed in the Slater River Formation.

Water quality results obtained from the three shallower wells (WWO02-A, WW02-B and WW05-A)
indicates water in these wells is potable.

Water quality results obtained from the deepest well (WWO04-A) indicate this water is not

potable.
The three shallowest wells also produced greater volumes of water than the deeper well.

Well WWO02-A produced the greatest volume of water approximately 225 liters per minute and

well WWO04-A produced the lowest volume of water approximately 2 liters/minute.

The depth of permafrost in the area of the wells ranged between 33 to 70 m. The maximum
depth of influence for the permafrost was greater than what was expected in planning the

baseline groundwater work.
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Y - . Within Crown Lands | Within Sahtu Lands
\ / Previously Previously
/ 3 . Permitted Permitted
a / = / / ‘\ EL494 Length (km)|Width (m)| (ha) [New(ha)| (ha) |New (ha) Lot & Plan
l O i . _ j S SKY OIL A-B 532 B 4.26
. ; B-Ba 0.32 8 0.256 Lot 1001, Plan 81320
EBOPER TI%S LIMITED Ba-Bb 0.21 15 0315 Tot 1001 Plan 81320
= Bb-C 0.21 8 0.160 Lot 1001, Plan 81320
.S : C-Ca 4.45 B 357 Lot 1001, Plan 81320
© Ca-Cb 0.32 8 0.256 | Lot 1001, Plan 81320
Ca-Cc 267 B 214 Lot 1001, Plan 81320
Cc-Cd 0.04 B 0.032_| Lot 1001, Plan 81320
Cc-Ce 7,07 B 3.26 Lot 1001, Plan 81320
Ce-Cf 0.88 8 0.704 | Lot 1001, Plan 81320
Ce-D 378 8 3.02 Lot 1001, Plan 81320
D-E 0.99 8 0.792 Lot 1001, Plan 81320
E-Ea 0.39 8 0.31 Lot 1001, Plan 81320
Ea-Eb 0.50 11 0.550 | Lot 1001, Plan 81320
Ea-F 2.19 11 241 Lot 1001, Plan 81320
F-Fb 013 11 0.143
Fb-Fc 0.21 11 0.231
Fb-Fa 167 11 1.84
Fa-G 0.91 11 7.00
G-H 0.44 11 0.484
H-Ha 0.20 11 0.220
Ha - Hi 0.43 8 0.344
Hif - Fb 246 11 271
Hb - Hc 0.92 11 1.01
Hb - Hd 114 11 1.5
Hb - He 2.94 11 323
H-la 255 11 2.81
a-b 0.23 11 0.253
T -lc 0.24 B 0.192
Ic-1d 0.12 8 0.096
ic-le 1.86 8 149
e - If 3.75 8 3.00
-1g 138 11 152
- 164 11 1.80
-1 0.08 1 0.09
e -1 0.52 8 0416
-J 423 8 338
J-K 1.78 B 142
J-Ja 332 8 2.66
K-L 5.54 11 6.09
L-la 0.70 11 0.770
L-Lg 0.19 8 0.152
La-Lb 0.06 11 0.066
La-Lc 6.38 11 7.02
Cc-Ld 1.26 11 1.39
Lc-Le 172 11 1.89
Le-Lf 315 11 347 | Lot 1001, Plan 81320
Lg-Lh 5.06 11 557 | Lot 1000, Plan 83085
C-M 1.02 B 0.816
M- Ma 0.39 B 0312 Lot 1000, Plan 83085
s esror | [MEN 0.74 8 0592 Lot 1000, Plan 83085
- N-O 134 8 1.07 Lot 1000, Plan 83085
0-0Oa 0.10 8 0.083 Lot 1000, Plan 83085
0-0b 3.13 8 250 | Lot 1000, Plan 83085
, Ob - Oc 0.82 8 0.656 | Lot 1000, Plan 83085
= / , - a Oc - Od 0.18 8 0.144 | Lot 1000, Plan 83085
Ny =S (O - LOT 1000, PLAN QUA 16 Ob - Oe 1.44 8 115 | Lot 1000, Plan 83085
65°00° ; PLAN 83085 CL 0 Oe - Of 0.45 11 0.495 | Lot 1000, Plan 83085
0a 60 . / ' (SAHTU PARCEL 12 ; e Oe - O] 2492 8 1.70 | Lot 1000, Plan 83085
WS5 : \ N\ Of - Og 1.89 11 2.08 | Lot 1000, Plan 83085
FISH NET 7 _ R Of - Oh 1.56 11 172 | Lot 1000, Plan 83085
N Q \ 5 Oj . TR Oh - Oi 4.33 11 476 | Lot 1000, Plan 83085
LAKE N 2 - ) 0j - Ok 0.87 8 0.696 | Lot 1000, Plan 83085
TOTAL| 103.93 33.37 20.67 18.29 26.48

Water Sources, Water Wells, & Fresh

Water Working Pads

Water Source .

Within Crown Lands (ha) | Within Sahtu Lands (ha.) UTMNAD 83 Zone9 | Gecgraphic NAD 83
Zone 9 (dd)
Previously Previously
Dimensions (m)| Permitted New Permitted New Lot & Plan Northing Easting Latitude | Longitude
WS1 7219016.83 | 596620.65 |65.080668]-126.944587
WS2 721756599 | 595302.50 |65.068040]-126.973596
WS3 721105123 | 594524.71 |65.009843]-126.994516
WS4 7211012.60 | 602665.05 |65.007081[-126.821980
} WS5 7209751.10 | 605562.74 |64.994862]-126.761510
\J\ / WS6 7208798.11 | 609242.87 |64.985129[-126.684288
/ WS7 7206198.92 | 608043.71 |64.962217|-126.711675
> L ,< : Ws8 7208144.05 | 611182.16 |64.978622|-126.643737
WsS10 723219207 | 599391.44 |65.197983|-126.876270
~Q(D A g;,{u. N N WS11 722796129 | 597650.41 |65.160568| -126.916423
WS13 7217812.05 | 592320.93 |65.071091]-127.036785
WS14 7232642.35 | 601243.83 |65.201456 | -126.836393
WW-01 60 x 60 0.360 7213220.66 | 597830.11 |65.028339]-126.922930
Ancillary Disturbances WW-02 60 x 60 0.357 0.003 Lot 1000, Plan 83085 | 7210301.38 | 603628.67 |65.000404 |-126.802080
Within Crown Lands | Within Sahtu Lands TV NAD 83 Zome § Geographic NAD 83 m—os 60 x 60 0.360 Lot 1001, Plan 81320 7234847.42 | 603867.69 |65.220409]-126.778714
(ha) (ha,) Zone 9 (dd) -04 60 x 60 0.360 7220335.11 | 593542.20 |65.093373]-127.009143
Dimensions (m) 5ot sl Previously Lot & Plan WW-05 60 x 60 0.360 721578568 | 592528.40 |65.052862]-127.033716
Permitted | N®W | permitted | NW Northing | Easting |Latitude |Longitude FW-01 50 x 50 0.25 7218986.39 | 596346.75 |65.080475]-126.950340
Loon Creek Camp 120 x 180 2.16 7215864.93 | 592433.92 |65.053602]-127.035678 < FW-03 50 x50 0.25 721194447 | 59128148 65018761 -127.062697
Staging Area 120 x200 2.40 Lot 1001, Plan 81320 7235497.40 | 604215.09 |65.226141|-126.770768 FW-04 50 x50 0.25 721071041 | 602784.01 ]65.004334-126.819680
Mackenzie River Camp & Storage Area Iregular 2.00 1.27 | Lot1001, Plan81320| 7234742.73 | 603885.91 |65.219464(-126.778403 FW-05 50 x50 0.25 Lot 1000, Plan 83085 | 7209738.72 | 606022.73 |64.994604|-126.751744
Laydown Yard 30 x180 0.54 7221234.06 | 593678.31 |65.101396|-127.005644 126°45' FW-07 50 x50 0.25 Lot 1000, Plan 83085| 7206468.80 | 608269.62 |64.964563|-126.706688
TOTAL 270 4.40 1.27 TOTAL 1.44 0.75 0.363 0.50
References:
Base Mapping, Cadastral data, Contours, Sahtu Land Claims, and Road Network data provided by Natural Resources Canada (NRCAN),
Sahtu Laﬁz Ugse Designations provided by the Sahtu Land Use Planning Board. p i ( } OIL & GAS GRID AREA DIAGRAM
Oil & Gas Wells provided by the National Energy Board (NEB). . ‘;
CN)g{&'EG?rsh Dics)_;To&si(t;onstr_rgvided ?l-:: ANbOrrtit?i 2:1 f'-l\_lffairsDa;r;:i Nz{rt?g; D:r[\;(;gment Canada (AANDC). . &
N | | n o
© Ol & Bas Brid uses the Morth Amerioan Datum of 1927 (RWAD21) go[7o[eo[50[40[30[20[10] Wells EL470 SITE MAP
LEGEND Municipal Boundary . E : ] 79/6al59/49(39]|29[19] 9 UTM NAD 83 Zone 9 Geographic NAD 83
Perennial Waterbody - Winter Road Access Route . e 78|68|58(48(38[28]18| 8 Dimensions (m) :V'th_i" Cl"own Lands PWiﬂ_“" Slahlu Lands Lot Plan Zone 9 (dd)
: T . reviously revious
Perennial Watercourse . S Existing Access Route on Cutline . -— = 77|67 (57147 |37127)17| 7 MO P Permitted | New (ha.) Pen-niﬂe: New (ha.) Northing Easting | Latitude | Longitude
Contours (50m) . New Cut Access Route . : -— amm € 76(66|56|46|36/26/16| 6 L K.: J (ha.) (ha.) Date: Checked by: Figure No.
Contours (10m) . Conceptual Access Route on Cutline 2|75/65|55[45(35|25(15 E|F|G C-69 140 x 180 252 [ Lot1001, Plan81320| 7224957.45 | 59574762 [65.134191]-126.959063 HOBBIT APRIL 29, 2016 P
Roads . - - s 7464154 14413al24 (14| 4 DICHRIA UNIT D-78 140 x 180 252 7223219.04 | 594145.06 |65.119063|-126.994373 .
: Conceptual New Cut Access Route © e s SECTION — E-05 140 x 180 2.52 7217818.65 | 592768.22 [65.071025]-127.027275 fWJ@o@Wﬂfm Drawn by: Filename: 2
Winter Access Roads . — i Huskv All Weather A 73163|5343/33/23|13) 3 G-32 140 x 180 252 721245298 | 589253.29 |65.023873]-127.105390 IJMM EL470 SITE MAP
Pipeline . e MSRY eather Access . . . e 72(62|52|42(32[22]12 2 K52 140 x 180 252 7213228.98 | 59771058 |65.028449| 126.925460
Cutlines. . .« = = - —~~  2014-2015 Proposed Well Locations. & 71061]51]41(31]21[11[1|  GRID AREA 126 °15', 67°00" 154 140 x 180 252 7216996.02 | 598292.69 |65.062055]-126.910467
Oil and Gas Parcels - PPL . ] 2015-2019 Conceptual Well Locations N GRID AREA SECTION 6, UNIT H L-38 140 x 180 252 | Lot1000, Plan 83085| 7205542.42 | 600424.23 |64.958717|-126.873380
: Existing Well Locations s “TYPE'B L-65 140 x 180 252 | Lot1001, Plan81320| 7218865.25 | 607492.34 [65.075957|-126.713642 1000 500 0 1000 2000 3000 4000 Metres
QOil and Gas Parcels - EL . : [ ] Q 0-73 140 x 180 252 7215652.38 | 60657642 [65.047448]-126.735553 | -
First Nations Surface Rights . WELL LEGEND REVISION TABLE H-77 140 x 180 252 | Lot1000, Plan 83085| 7203598.71 | 607691.54 [64.939018]-126.721110 SCALE 1:55,000
Angillary Disturbances . — ® OILWELL % HEAVY OIL < STANDING NO. DESCRIPTION DATE BY TOTAL 0.00 1512 0.00 10.08
Fresh Water Working Pad , & SUSPENDED OIL ©{ SERVICE - DRY & ABANDONED yAN Update Access Widths 2014-03-25 SR
Ground Water Well Pad . @ # cappEDOL 5 ABANDONED SERVICE < DRILLING MAP SOURCE: 2014-2019 EL470 EXPLORATION PROGRAM BY
£ SUSPENDED 4~ ABANDONED OlL O LOCATION SAHTU GEOMATICS LTD. MARCH 25, 2014 FIGURE 1
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