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Methane’'s GWP is 86 times worse that CO,
> 40% of methane emissions are unaccounted for

> The oil & gas industry globally flares over 14.5
billion cubic feet per day’ of associated gas

> Satellite imagery shows that over 1Gt CO.e
annually comes from non-routine flaring?

> Over 79 million Tonnes of methane is emitted,
from routine flaring® (> 2 billion Tonnes of CO,e)

1. Global Gas Flaring Tracker Report, GGFR, The World Bank, July 2020
2. Kayrros flaring report

3. |IEA 2022 Global Methane Tracker report,

(0]



The Elephant In The Room

Assumption that a flare is 98% efficient
Non-routine flaring and venting ignored

Maintenance, equipment failure and well
unloading emissions not accounted for

Emission factors incorrect — top down bottom
up discrepancy

&l How Deregulated Natural Gas Flaring Is Impacting Texas.. mmom ‘ &l How Deregulated Natural Gas Flaring Is Impacting Texas... @ » 0
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I 3X HIGHER I

Over the course of

the project, aircraft
measurements have
revealed Permian
emissions are 2-3
times higher than what
the Environmental
Protection Agency
estimates in their
inventory of greenhouse
gas emissions.




¥ | knew we would find a
lot of pollution, but | had
no idea flaring emissions
would be this bad. #4

David Lyon

Senior Scientist

Environmental Defense Fund ‘
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Explore the Map

D EDF Study Area (measured to date)

s Parmian Basin

Filter by Measurement Area

O Show all areas
@ Only show areas with one operator

Search by Survey Number

@ 1(Oct 2019 - May 2020)
@ 2 (July 2020 - Sept 2020)
@ 3(Oct 2020 - Dec 2020)
O Allsi N

Search

Search

Display emissions

Cannot solve the methane problem without
solving the flaring problem

Copyright © 2020 EDF
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Flares one of the larger sources of methane

Take a quick tour of this Operator Dashboard Project Methodology (i

Select One or More Methane Emission Rate (kg/hr) Survey Type and Operator Responses Infrastructure
O t t
p.er? EN I COMPIS . . . . Aerial Ground Active Oil & Gas .. Inactive/Plugged/Other
Emissions Data <=2 2100 100-1000 >1000 Uncertain® Surveys Surveys Waells Wells
i *Emissions are between zera and a variable detection limit. Learn Surveys with Multiple + Processing Plants  Tank Batteries
Mos TR Operators
ABRAXAS PETROLEUM —_—

* Operator Responses

ADMIRAL PERMIAN
RESOURCES

AMEREDEV LLC

APACHE CORPORATION

ARCH OIL & GAS LLC

ARMOR PETROLEUM INC

ATLANTIC OPERATING NI, LLC

BAM PERMIAN OPERATING,

EDF study — helicopter survey IR camera LR W{Qﬁ’wﬁ‘g
welsne * 3,000 flares — 11% malfunctioning — 5% unlit ' %
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OPERATING CO METHANE EMISSION EVENTS MEASUREMENT COUNTS BY OPERATOR EMISSION RATES BY OPERATOR COMPARATIVE LISTS




FLARING INSIGHTS

Total surveys

1,320 Emission
sources detected

362 Malfunctioning Flares

. 958 Other sources
(Tanks, vents, valves)

L

Mobile laboratory
measurements
indicate low-producing
“marginal wells” are
responsible for half of
the Permian Basin's

Gathering and boosting well pad emissions

More than 75% of these
Transmission and storage & : are owned by major
| corporations.

A T s ?.ﬁ-,, P

Pipelines and compressors
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Oil and Gas production, Gas processing, Oil processing, Refining
and Petrochemical, Pipelines and Utility distribution

Tank vapours, Valves, Pneumatics and Compressor seals
Process units — dehydration, amine, etc.

Well unloading, Flow backs, well testing and workovers
Compressor, Facility and Pipeline maintenance

Truck, Rail and Ship loading

Emergency Shut Downs - ESD’s, PSV's

Abandoned and Suspended wells



- Well drilling, completions
§ and production - Europe
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From Well to Wheel

» Emission profiles are different at each stage
of the oil and gas value chain

» Wellsite is different from a oil battery which is
different from a compressor station

» We cannot lump them all together and use
emission factors thinking our job is done.

» Proactive approach along the whole value
chain recognizing the uniqueness of each
stage and designing to reduce the fugitives,
flaring and venting




Zero Flaring And Venting Facilities = %
o7 One unit can handle multiple
streams of varying pressure

Non-Routine and Maintenance

« Maintenance — pipeline, engines,
 Pipeline blowdowns and pigging
« Soft starts

« Equipment failure

Routine Process

Dehy Still Column, Tank, Amine,
Process Units, PSV's, etc.

Questor Technology Inc v
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Questor unit eliminating the
venting of SMMSCF/D Methane

8,100 (GWP,,)

A 7,940 (97%

reduction)
2,700 (GWP,,,)

tonne CO,e/day

\ Clean Combustion
A 2,440

(90% reduction)

260 (GWPIOO and 20)

Methane:
- GWP,,= 84 tonne CO,,
GWP,,, = 28 tonne CO,,

Ref: (IPCC-AR5)

PIPELINE BLOWDOWN - COLLEGE STATION, TX.
OMMSCF/D
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Advantages Of Enclosed Clean Gombustion = _=.

HEAT EASILY TRANSFERRED

Heat Recovery for Process

an

POWER, PROCESS OR WATER EVAPORATION
Opportunity to utilize the Heat;

A
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v Process heat
v’ Break the oil/water emulsion

v Produced water evaporation
v Power generation

Post combustion gas capture for Carbon
Capture, Utilization or Storage (CCUS)




Proven Performance Certified
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NORTH DAKOTA
FIELD TESTING

Combustor Parameter Test Result
Test 1 Test 2 Test 3 Test 4 Average
VOC DRE % 99.997% 99.998% 100% 1009 100%
SITE 1 NOx (Ib/MMBtu) 0.158 0.200 0.233 0.232 0.206
QS000-17-164 (west) CO(Ib/MMBtu) 0.110 0.074 0.017 0.06W 0.067
Stack Temperature ( F) 1125 1412 1649 1823 1502
VOC DRE % 100% 100% 100% 100% 1009%6
SITE 1 NOx (Ib/MMBtu) 0.140 0.182 0.220 0.287 0.207
QS000-17-173 (west) CO (Ib/MMBtu) 0.049 0.008 0.002 0.011 0.018
Stack Temperature ( F) 1046 1348 1522 1852 1442
Test 1 Test 2
VOC DRE % 100%6 100% ‘
SITE 2 NOX (Ib/MMBtu) 0.279 0.258 E R | F | E D
” e .
QSO00-17-183 (east) CO (Ib/MMBtu) 0.001 0.0(_)Z 1SO 14034
Stack Temperature ( F) 1758 1860
VOC DRE 9% 1009% 100% 100%6
SITE 2 NOx (Ib/MMBtu) 0.244 0.279 0.281
Qs000-18173 (west) CO (Ib/MMBtu) 0.002 0.004 0.002
Stack Temperature ( F) 1743 1763 1775
Test 1 Test 2 Test 3 Average
VOC DRE % 1009% 100% 1009% 100%
indte NOx (Ib/MMBtu) 0.178 0.173 0.202 0.184
el S CO (Ib/MMBtu) 0.092 0.013 0.005 0.037
Stack Temperature ( F) 1737 1706 1688 1710
VOC DRE % 100% 100% 100% 100%
SITEa NOx (Ib/MMBtu) 0.205 0.198 0.204 0.202
QB000-17-194 (west) CO (Ib/MMBtu) 0.046 0.049 0.042 0.046
Stack Temperature ( F) 1735 1754.000 1745 1745




2. CH, to CO,

A

264 (90% Reduction)

O

$0.11 |5 Day Payout P at h
CO,+ H,0 + N, + Heat

*

To Net Zero

N, + CO, EQE
> @¥0

Agriculture

$20,000
1. Vented Methane
A 2700 ‘ @ Electricity Generation
. 4500 kW
O =Ry A 3. Heat to Power
CH, 5'q k A 187
* $215,000 O -5205|1 Year payout
CO,+N,
O % J¢ $15,000
G)
CH, e
B s vviscro
- =5 Legend
- > HZO A\ | CO2e GHG Emissions/d
‘ O | $ Cost per t€CO2e
= O | Emissions
% | $ Carbon Tax / day

Assumptions:

CH4 GWP,, = 28 tCO2e; Carbon Tax: $80/tCO2e ; Heat to power: USEPA eGrid2018 emission factors for power generation; Generation capacity of 4.5 MW; Carbon capture cost $30/tCO2e;

Cost of electricity: $0.16/kWh (AESO average pool cost 2022); $/tCO2e for purchase option excludes carbon credits, includes power savings; Payout time includes carbon credits

Products

-

Carbon Capture

A 0
O $0

4. Zero Emissions

NET ZERO

X[ s
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Continuous Emissions © @
Monitoring

Detection with Drones,

Satellite, Handheld and
fixed monitors

Continuous monitoring
for zero emissions
using detection tech

BTEX Questor Unit
Q Sensors
2 U monitor
s P HAP's
' E E Pressure ( )
E 3 Flow
M 5 VOC's S Temperature
1 ' T BMS
s T 7 Pilot Status
| g Methane Predictive
CN’ ~ R Emissions
monitorin vegs Emissions
Hydrogen 2 Transmitting on
Sulphide Excellence Center

30-sec intervals

Quantification of Carbon offsets for trading
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I live one kilometer downwind of a

natural gas plant owned by Compton

Petroleum. When this company wanted E
Vv

We used Questor because of

N EW S A the quality of the units.

' i . . . | Energy Q d|
They re the most effective [ rarins to expand their operations and applied J
i Compton eum . ..
with almost 100 percent Suite 3100, 150-6 A for a permit to incinerate sour gas | was 4 — ke | 3 Follow | b Share
efficiency in burning all the lé::uycmd’mc“‘" concerned about air quality and bad 1 —E
f . h ’;- nergy

gas off. It's a proven unit TP 3Y7 smells that may result. Not after several | = wenz-0

Silently sour months of operations can say that | have ; ENERG: s e o W aout
| L, NM, i y is.  uni ir quality il
Extensive planning he. June 13,2001 never detected any smalls from the plant = e the area where we recently completed a new ol well. (Yesterday's
well workover on Calg: . Facebook post has details). Until a pipeline is ready to capture the natural
w”” THE RECENT GAS LEA Mer conditions. Using where | live gas, we elected to take this additional measure rather than simply flaring.
- & b b e i i ing into the units at a given
west of Edmonton, the ent weather conditions, To Whom It May C WY ergy Depending on how much natural gas s flowing into th
idea of sour gas makes many knew where the H2S or REnergy time, the combustion happening inside the units is brighter at the base.
people very anxious, S0 whe 02 plume would travel.”
it comes to a sour gas well The use of the Questor I live one kilometer downwi /s plant owned by Compton Petroleum. Home
workover, no news is good Incinerator for combusting the When this company wanted + operations and applied for a permit to s
news. ) sour gases (35 per cent H25) incinerate sour gas [ was cor 4. air quality and bad d%%ﬁ’r!@f% Hlnes Creek, Alberpﬁo
In late October 2004, Nexen  vented from the well and the Now after several months of 1 can say that I have never detected mysmaﬁk tos
Canada Ltd. moved a service rig inclusive method that Nexen from the plant from where 1. Videos
on to its sour gas wellsite facili- used when planning the proj-
1y, locatec] on the east side of 84 ect allowed for smooth The poise level coming from the plant is such that I can hear it while outside at night if I Posts
Street NE just north of 16 passage of the workover with listen for it, but it is not at a level that would bother anything. 1 am unable to hear the About
Avenue NE, to complete main- the EUB, the City of Calgary, plant while in the house. The noise might be comparable to that of a large farm tractor
tenance on the well, the Municipal District of working the same distance away - one-kilometer. Community
Nexen had suspended and Rockyview and the many resi- . {nfo and Ads

isolated the wellsite in dential stakeholders. Compton is monitoring air quality in the area on an ongoing basis. —
October 2003 following a rou- “We used Questor because Careers © @0 Justin Mahendra and 75 others 22 Comments 59 Shares
tine inspection that identified of the quality of the units. )
a maintenance requirement. They're the most effective Thank [ Create a Page | @ Like () comment #> Share : B
The workover entailecd with almost 100 per cent effi- you, R na
inspecting the casing, running  clency in burning all the gas . as
new production tubing and ofl. It's a proven unit,” said ? a comment (@)
sub-surface salety landing nip-  Seredynski. .
ple and valve to ensure the Although no sour gas was Nelson Ferris Chasity Carrasco Carrasco MB
continued safe operation of released during the workover, Hines Creck, Alberta Likn - Ranly - 2w ,
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Clear Solutions. Clean Skies

PRESENTOR

Audrey Mascarenhas
President and CEO

1 (403) 539 4369
amascarenhas@aquestortech.com

MORE INFORMATION

www.questortech.com
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COME TO OUR BOOTH 3H20

CONTACT INFORMATION

140 4 Ave SW #2240, Calgary, Alberta, Canada

1(844) 477-8669
netzero@gquestortech.com
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