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Federal Funding Programs
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TOTAL NUMBER OF INACTIVE WELLS IN WESTERN CANADA

Nearly three-quarters of the dormant wells are in
Alberta, the country's largest energy producer
Saskatchewan has 25,857 idle wells and B.C. has 7,382

o Each dot on this map represents a single inactive well

® Kamloops

® Saskatoon

© Kelowna

\
® Regina


https://www.theglobeandmail.com/canada/article-in-western-canada-surge-of-inactive-wells-a-brewing-disaster/

Federal Funding Programs

Alberta Site Rehabilitation
Program

 S1 billion for progressing
inactive wellsites

* $510.1 million grant funding
approved to more than 500
Alberta-based companies

Source: All Approved Applications
Map - September 30, 2021 (alberta.ca) e :
4 :



https://www.alberta.ca/assets/documents/energy-srp-approved-projects-map.pdf

e Alberta (OWA), BC (OSRF),
and Saskatchewan (SOGOF)
also have active orphan
well programs

e Separate from the federal
funding programs; funded
by industry and loans

ateals
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https://orphanwell.maps.arcgis.com/apps/webappviewer/index.html?id=d4a6a1d6dd2249e6a2457d72934a2132

Liability Management|] @

& Alberta has an estimated:

o 159,000 active wells

e Each jurisdiction implementing o 57000 inactive wels
updated liability management o 73500 abandoned wells

® Asof June 1, 2021, the OWA had an inventory of 2,124 orphan wells for abandonment

and 5,094 sites for reclamation.

* In Alberta includes:
— Licensee Special Action
— Licensee Capability System
@entory Reduction Program JD
* Closure spending targets over a 5-year rolling peri
— Addressing legacy and post-closure sites
— Expanding the mandate of the Orphan Well Association

Source: Qil and gas liabilities management | Alberta.ca



https://www.alberta.ca/oil-and-gas-liabilities-management.aspx

Asset Retirement Process

xposure control
& monitoring
(Producing Asset) > Phase 2 Reme;(l)iﬂatlon
ESA > Groundwater
¢ Surface Water
Tier 2 guideline Sediment
Suspension Contamination development :
Possible Reclamation
¢ T Parameters meet Cfﬂlﬂg(a,te
guidelines ssu

Well Decommissioning
and Facilities Removal

-———————p»{Phase 1 ESA

Reclamation and

Contamination Monitoring
Unlikely » Lango's%ape

Vegetation

Detailed Site
Assessment and
Reclamatiop C'ertiﬁcate

T
Assessment, Remediation and Reclamation (ARR) process

T
Asset retirement process



Time from Abandonment to Reclamation Certificate

Average Time Between Well Abandonment and Reclamation Certification
20

—
Ln

Average Lag Year
=

1970 1930 1950 2000 2010 2020
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Sources: Alberta well site data from
Geoscout and the AER Well file



¢ Inputs:
e Client Files
e Public Info

eTour Reports

e Aerial Photos

eLand Title

*Routine Disclosure

*ESAR

o Well/Facility File

e Water Well and Spill Searches
e Reclamation Certificates

e Previous reports

o Site access details

e Outputs:
¢ Drilling Mud Calculations
e Compliance option checklist
e Interviews (landowner, operator)
e Other communications details
o Site visit (details and photolog)
¢ APEC identification

e Compiled list of site characteristics (spills,
infrastructure remaining, geology, soils,
ground water flow direction, aquifer, well
info, cut and cap date, access details,
production details, etc.)

e Final report: OneStop (AB), Site screening
(BC)

e Suggested next step

¢ Inputs:

eProposed boreholes/wells/sampling plan
and justification/scope
¢ Cost estimate
s Field documentation:
e Agreements
s Borehole/well/sampling instructions
¢ Ground disturbance
e Safety Paperwork
¢ Journey Management Plan
¢ Safety Paperwork
¢ Methods and guidelines selection

eSubcontractor booking and management,
and equipment requests

¢ Intermediate Outputs:

*Ground disturbance package ( OneCall
summary, figures and peer-reviewed
documentation)

s Field package (workplan, site plan, safety
documents)

¢ Final outputs:

*Borehole logs (field data)

e Updated communication logs

e Updated site access details

e Updated APEC list

e Lab sample results and exceedances tables

*EM figures

eFinal report (ROSC, Phase 2 submission,
exceedance figures, sample results tables)

¢ Recommendations and work plan for next
step

e Inputs:

*Phase 2 data compiled (from Phase 1 and
field work)

*RAP/Work plan

¢ Cost Estimate

e Contractor bids

e Updated field documentation

¢ Intermediate Outputs:
*Ground disturbance package ( OneCall
summary, figures and peer Reviewed
Documentation)

s Field package (work plan, site plan, safety

documents)
e Final outputs:

*Borehole logs (field data)

e Updated communication logs

e Updated site access details

eUpdated APEC list

*New lab sample results and exceedance
tables

eFinal report (ROSC, remediation submission,
exceedances figures, sample result tables)

e Recommendations and work plan for next
step

Reclamation

¢ Inputs:
*Remediation data compiled (from phase 2
and field work) or

e Work plan
¢ Cost estimate
e Updated field documentation

¢ Intermediate Outputs:
eGround disturbance package ( OneCall
summary, figures and peer-reviewed
documentation)
e Field package (workvplan, site plan, safety
documents)
e Final outputs:
eInterim Reporting
*Recommendations and Work Plan for Next
Step
¢ Detailed Site Assessment Reporting
e Reclamation Certificate Application in
OneStop



Matrix Software Solutions Digital Tools

Apps

eField Data Uploader

oSite Visit (Phase 1)

*Borehole Logging

eGroundwater
Monitoring

eField tickets

eDigital COC

eImage Management
System (photologs)

*Mud Tables
Workbook

eEquipment Request

Mapping

*GIS portal
(Prometheus)

eAerial Imagery

*Geophysics

eGeoreferenced
figures for field use

eField data (Trimble,
GPS, etc.)

Searches

eWater wells
ePublic databases
e Air photos

Safety

eGround disturbance
package

*H&S Manual

eStandard Operating
Guidelines

eStandard Operating
Procedures

eJourney
Management

Data and Tables

eEnvironmental Data
Management System
(EQuIS)
*Soil
eGroundwater
eSurface Water
e Air Quality
eOther

eSelf-serve results

tables with “choose-
your-own” guidelines

Finance

eConsolidated Project
Report

eAccounting (BST)

eVendor Invoice Tool

eField Cost and
Activity Tracker
(FCAT)




What is MARC?

Iy [,

Portfolio Management

Collaboration

Analytics & Insight

Automated Deliverables
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It is NOT just a database!

MARC leverages the collection
and use of digital data across all
phases of site assessment.

It helps to standardize data and
work scopes centered around
the lifecycle management of
Areas of Potential
Environmental Concern (APECs).

It captures real-time data
related to a portfolio of sites in
one place, providing live insight
across the entire portfolio.

Matrix Solut:ons Inc.

ENVIRONMENT ENGINEERING



MARC — User Interface

[ site Information >(|

[ Ilefmh ][ clemlm ]

Financial Code Site Code  ClientCoding  UW! Legal Location LicNo./WA# Licensee Name i dii
- NN

/Notifications/Permits/Access Details | Guidelines [ Site Information | LO Info/Shared Lease | Previous Assessments |

2020-05-11 Phase 2 Drilling waste disposal fails compliance ~ DWDA (4 bhs), well centre (1 ha), $9,000.00 20EAS0114  Basic 5 borehole, one 2020-04-23 2020-07-27  Needs Supplemental
option 2 for a salt zone; barrel UST in UST/wellcentre stepout (1 bh); surface handauger Phase 2 ESA
close proximity to well centre; above inspection of above ground infrastructure recommended.
ground infrastructure included meter areas including meter shack (referred to as a

2020-07-02 Phase 2 From initial phase 2: At former UST (20-  Suppl al Phase 2 to | lly and $17,890.00 20EAS0325  Supplement of $3740 to 2020-08-11 2020-11-12  Used salinity screeni

Supplemental B2), SAR exceeded the Tier 1 guideline in  vertically SAR and chloride is required. Will original 514,150 budget option. It is, but nee

the top 3.0 m bgs. SAR exceedances were include an EM survey (budgeted separately) requested for 55T Phase 2 supplement;
vertically delineated at 5.5 to 6.0 m bgs;  followed by drilling & boreholes to screening and work plan.

2020-07-02 EMSurvey Known elevated soil chloride (160-440 EM 31 $750.00 20EAS0325 2020-08-11 2020-08-26
mg/kg extending to maximum depth of

sampling of 6 m) along with SAR with the
potential for EC impacts at former UST

o 2020-11-07 Phase 2 The first supplemental Phase 2 ESA found Drill 8 boreholes (1BH to 15m, 7BH to $23,813.00 20EASOS68  AFE request sent Nov 12,  2020-11-16 2021-02-03  remediation next
Supplemental chloride exceeding 100 mg/kg to the max between 9 and 12 m) and collect soil 2020
depth of drilling (9 m bgs). Also the lateral samples for salinity analysis to help refine
extent of EC impacts and chloride the delineation and allow development of
| 20210203 Remediation see workplan here: F:\27279\546\WP&CE $82,600.00 21REMO0225 AFE request sent Feb 3, 2021-05-20
2021, but requested start
date of Apr 1, 2021.
*
Recordi 14 «[1of6 | » ¥ bu | §20oriter | search [« o

| Phase/Stage 1-SiteVisi/interview | Phase/Stage2-FieldWork | MAerialPhoto | Proposedboreholes | PrometheusViewer | CPR | ResutTables | GiSrequest
| Phase/Stagel-Reporting | Phase/Stage2-Reporting | APECGs | Acuslooreholes | CompledSteData | APECsReport | DSrequest | EDSrequest




Automated and Data-Driven Deliverables

Ground Disturbance Figures

& Smposed sorhoe
#.D Leaze Ecuncary (Approvimane)

‘Access Road Soundar,
= Ugprimase)

— Fpeine
Teius Trencn

Foad Type

__ Foresiy anrg, otlana Gas,
FRecreation, Resource

oo Type
# Guspended Gas

Field Reports

Field Lead [Ta

‘Last OneCall Ticket No. |Linas Locates Compl

Anakin Skywalker Emparer Palpatine

B0213912733

Surf Loc [

‘Licensae Name ‘Landowm

02-22-022-20W4 00/02-22-022-20W4/00

Death Star Enterprises Han Solo

Site Access Type ‘S\te Access Details

Truck

Road can be rutted, high clearance recommended. code to lock is 1013

‘Well Details

Well Status ‘Spud Date |F|r5t production

‘Last production |Tuta\ |Water (m3) |0|I(m

ABD GAS 1969-06-05 1984-11-01 2016-06-30 2598 28503

AFE Request

Waork |Scnpe Rational For Recomendations AL
Phase 2 5 hand augers to maximum depth of 1.2 m bgsto  |A Phase 2 is recommended because the well

investigate well centre and former infrastructure
areas; 6 boreholes to 3 m bgs to assess well
centre, potential DWDA and flare pit and one
borehole to 4.5 m to assess the UST. Includes
analysis for grain size, detailed salinity, metals, and
PHCs.

‘Communication Log

produced gas and water, the drilling waste
does not comply with Compliance Option
checklist 2, infrastructure included ASTS, line
heater and separator. A flare pit was used
during testing of the well. AL

Date Role Contact |Contact Phone |Contacted |Purpose Details
Name Number By
2021-09-25 Other Unknown 555-555-5555 Marlaina Locator Called me asking for the gate

Locator Knowlton responding  permission to access the site
to one call  Locator said he would wait a
could not track down the gate code. G/
get past
locked qate

2021-09-25 Landowner

13

Han Solo 222-222-2222 Marlaina
Knowlton

Ask for gate I called the LO to aske for a «
code so first didn't remember there v
Incators can  rememher the code and aske

Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING



GIS and Automated Field and Report Figures

EM Survey + Proposed and
Existing Boreholes + APEES
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Soil Tables

Water Well Search
Salinity (mg/kg)

Petroleum Hydrocarbons

Metals

Exceedances by APEC

Next Steps | Comments | Communications | Agreements/Notifications/Permits/Access Details | Guidelines | Site Infon
»
NO
Matrix Code « Guideline Name « Land Use « Grain Size «~ Exposure Pathway
Alberta Tier 2 Industrial Fine Direct soil contact (eco)
Soil Alberta Tier 2 Industrial Fine Direct soil contact (human)
Soil Alberta Tier 2 Industrial Fine Management limit
Soil Alberta Tier 2 Industrial Fine Nutrient energy cycling check
Soil Alberta Tier 2 Industrial Fine Offsite migration (eco)
Soil Alberta Tier 2 Industrial Offsite migration (human)
Soil Alberta Tier 2 Industrial Fine Protection of DUA
Soil Alberta Tier 2 Industrial Fine Vapour inhalation (slab)
*

Physical Characteristics

Salinity (mg/L)

Glycols

QA/QC results

Polycyclic Aromatic Hydrocarbons

Exceedances — results summary

Data is uploaded
directly to EQuIS and
results tables can be
immediately accessed
through MARC.

Generic or site-
specific guidelines can
be applied.

Can group data by

APEC, or customize
table templates.

g8 Matrix Solutions Inc.



H

1 BACKGROUND

TABLEA  Site Details Summary

L gem | Desaipton

Job Order No.

UWi(s)

Defunct Company

Landowner

Spud Date

Drilling Waste Disposal Method

Outcome of Drilling Waste Disposal
Assessment

Well Productien Dates

Alberta Energy Regulator Well Status
Depth of well

Land Use

Current Onsite Facilities

TABLEB  Site Setting

| Featwe | Description
Onsite Topography and High relief, undulating topography (Abacus 2015)
Site Features
Nearest Surface Water The nearest surface water body is about 214.6 m from the well head (Abacus
2019)
Vegetation and Weeds During the Phase 2 Environmental Site Assessment (ESA), vegetation stress was

apparent. Canada thistle was observed throughout site. Foxtail barley was
observed around well centre and throughout site. Shepherd’s purse, clover, and

123456

00/00-00-000-0W4/00

Demo Oil and Gas Corporation

John Doe
August 1, 1589

The waste disposal method was assumed to be onsite
mix-bury-cover (Matrix 2018).

Failed Compliance Opticn 2 — Drilling Waste Disposal
Assessment Checklist because a salt zone was encountered, and
the salt calculations did not meet the applicable criteria (Matrix

2018).

00/00-00-000-00W4/00: preduced 70,400 m? of gas, 36.5 m* of
condensate, and 256.5 m? of water in 2005 (Abacus 2015).
Suspended Gas/Suspended Oil (Abacus 2015).

1,900 m

Agricultural (Abacus 2018)

Historical facilities included aboveground storage tank, pump
jack, support beams, wellhead, and two pipeline risers (Matrix
2018). At the time of this assessment, only one pipeline riser was

present onsite.

stink weed were also observed onsite.

Regional Soils 1. Benalto (Dark Gray Luvisol)
2. Breton [Orthic Gray Luvisol)

3. Falun (Orthic Dark Gray Chernozem; Abacus 2013)

16

Site details and background
information is captured once.

Can be updated and enhanced
as assessment progresses.

Minimizes transcription errors.
More time spent on results.

Templates customized and
easily changed as client
needs/regulations evolve.

g8 Matrix Solutions Inc.



Whole Portfolio Management: PowerB|

ActiveProjects @NO @ YES

800
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&
&¥
WASHINGTON
OREGON Sins=r
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SK 1.06%

Multi-Well 6.99% @ Multi-We @48
@single Facility @®sK

@ripeline segment

AB 4B.76% BC 50.18%

Single Well
91.81%

es Site Info Last Activity Date Work Status/NextSteps Phase/Stage 1 Phase/Stage 1 - Field Visit

Phase/Stage 1 - Outcomes/Report Status

WorkStatus @APPROVED @ COMPLETED @ NOT APPROVED

R

CNRL Batch ... 0.64%
PARAMO... 1.62%
CNRL ... 1.69%
BC Oil & Gas ...
2.82%
Tundra SK
5.43%

OWA 30.77%

SanLing
7.62%

CNRL 7.69%

Petronas 30.63%

Phase/Stage 2 - to be booked

# sites

1417
# Portfolios

23

# Clients

14

# Active

561

®owa
@Petronas
@CNRL
@®sanLing
Tundra SK
@BC Oil & Gas Commission
@CNRL Rige!
@CNRL Buick
@Cardinal
PARAMOUNT Hawkeye

-

Phase/Stage 2 - Drilling Pending/Complete

Phase/Sta



Phase 1 ESA Tracking

L OFTIR NSO 1 KOUTHI ~

1315 573 393 el

DWDAPass @(Blank) @ NA @NO @YES

SASKATCHEWAN

Status @ COMPLETED @IN PROGRESS @NOT APPLICABLE @NOT STARTED '« ORDERED @ RECEIVED

(Blank)

NO

YES

Seattle

> B;lgw

SHINGTON

997

200 400 600 800 1,000




PowerB

: Report Tracking

Phase2 Work Status Phase2Type EM Survey Lines Locates  Field Work Sample Sample Report Dus  Report Remaining Days Report Days Pass Author
Complete Complete Complete Submitted Results Date Complete Days completed Due Date
On Loaded On Date before due date
2. Not started IGENERIC 1170172019 05/06/2021 0 0 0 Tara Mur
= 4. Drilling Complete
1. NOT STARTED IGENERIC 08/26/2020 11/19/2020 05/21/2021 05/21/2021 07/19/2021 07/20/2021 39 0 85 Marlaina
| 2.IN PROGRESS
27134 IGENERIC 08/26/2021  08/26/2021 09/08/2021 10/25/2021 13 0 0 Marlaina t
33551 IGENERIC 08/25/2021  08/25/2021 09/03/2021 10/24/2021 12 1] 0 Tara Rach
4. EDIT REQUIRED GUPPLEMENTAL 10/09/2020  05/18/2021 05/20/2021 05/20/2021 07/16/2021 07/159/2021 0 0 85 Alissa Edy
~ 5. READY FOR PM REVIEW
27123 IGENERIC 08/27/2021  08/27/2021 09/07/2021 10/26/2021 14 0 0 Marlaina t
~ 6. READY FOR DS
31943 EUPPLEMEMNTAL 08/12/2021  08/12/2021 08/25/2021 10/11/2021 a 0 1 James Wh
<
Legend @1.NOT STARTED @2.IN PROGRESS @4, EDIT REQUIRED  @5. READY FOR PM REVIEW @6. READY FOR D5
« 4
T T T T T T T
ReportStatus PrajectName Remaining... May 30 Jun 13 Jun27 Jul 11 Jul 25 Aug 08 Aug
- a
6. READY FOR D5 31943-547 Crphan/06-02-045-04W4 (102... 0
5.READY FOR PM R_ 27123-547 Orphan/13-33-070-09W4 (100... 14
4 EDIT REQUIRED 31105-547 Orphan/00/07-22-034-11W4/. | O —
2.IN PROGRESS 27134-547 Crphian/00,/02-33-074-13W4/_. 13
2.IN PROGRESS 32436-547 Crphan/01-17-047-08W4 (100.. O
2.IN PROGRESS 32437-547 Qrphan/06-19-047-08W4 (100.. | O

19

Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING



PowerBl: Analytics and Mapping

Phase2 Work Status @ 2. Not started @ 3. Locates Complete @4. Drilling Complete @5. Report Complete

Action @ACTIVE @ ADDRESSED @UNCOMFIRMED @

DRILLWASTESTORAGE_DI...

WELLHEAD_AND_SURRO...

SPILL_AST_UST
EM AMOMALY_Depr_BA_...
FORMER_SITE_INFRASTR...

FLAREPIT_FLARESTACK OERTA (®)
BUILDING_PROD_PROCE... . y
PIPELINE_OIL_AND_GAS... [ ,

OTHER

LAND_TREATMENT_ARE...

s 20 Edmt;ntorw
METERING_STATIOM
STATIO BRITISH ® SAS)
CAMP_SITE COLUMBIA T . @)
(Blank) ] . Q

B

FIGGING_STATIOM

L=]
ra
[=]
(=)

400 &00 808

(=]

1,000 ' Cal’rv

20 Matrix Solutions Inc.
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Challenges and Solutions

Tight timelines and budget constraints  Improve processes and efficiencies

Learning curve Training, identify “super-users”
Resistance to change/technology Training, show staff the bigger picture
Assembly line approach Everyone has to participate

Changing regulations and client needs Easily adaptable system and tools

Technological change Continuous improvement, honest feedback

1 g8 Matrix Solutions Inc.



Tara Murfitt, P.Geo.

Senior Hydrogeologist
403-727-0634 o
tmurfitt@matrix—soh_tions.com

780- 89835 e
sluther@matrix-solutions.com

: Mwir;x Solut:ons Inc.
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