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@EARTHWEW

Energy Technology company focused on helping our industry reduce methane emissions
10 Employees
HQ in Denver, CO with field support throughout the USA
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First Units Deployed to Active Today- Units deployed
Production Facility ( March 2021) throughout USA. 70+



@EARTHWEW TEAM

Jim Maslanik, PhD Bear Givhan Duncan Brandt Matthew Barnes John Reed
Chief Scientist Chief Executive Officer ~ Chief Technology Officer VP-Ops Advisor
Pion(.aerir)g Ar.ctic Rgsearch Entrepreneur, commercial pilot & Long .hiStOFY of innovative Deep upstream oil and gas
Scientist with Univ. of scientist with extensive creations. Has worked for field service experience in Co-Founder,
CoIoraSo, Boulder & environmental monitoring NASA, Sparkfun, Healthy various operatiorfal', MP, Tech
C_IRES . 40 Years of experience. Success in leading Harvest and numerous other management & training Wildcatters
experience. Leading projects in US, Canada, Mexico support and'de5|g.ner. B.S. Petroleum Engineering -
innovator in small sensor and Alaska. Electrical Engineering & Texas Tech University
technologies B.A. Geology — CU Boulder. Computer Science, CU Boulder.
*(CIRES) Cooperative Founder Dbboards.com

Institute for Research in
Environmental Sciences
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The Problems

 Methane and VOC leaks at production and midstream facilities

Environmental Risk « Methane is a much more potent gas than CO2

: .. : * OGI Inspections
Operatlonal Inefficiencies  Methane is a valuable commodity

New EPA methane rules

Increasing Federal Regulations _ _
Methane is a valuable commodity
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Field Deployed Hardware
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Raw Data Processing

Field Data

> Methane Sensor Data
 vOC Data
Climate Data

|

Proprietary Earthview
Algorithms

Processed Data

Analyzation

Processed Data

Methane Sensor Data
VOC Data
Climate Data

l _

Proprietary Earthview
Software

Actionable & Historical
Data

The BluBird Platform — The Solution

Continuous Methane and VOC Monitoring

Actionable Data

UNITS: - FEATURES:
PRIMARY ZOOM OUT

NODE A SAVE REPORT

VIEW: SENSORS:

OPS VIEW METHANE

LEAK VIEW 51 TVO.C.

ALL SENSORS

Sample Date: 3/16/2022
Timestamp: 6:56 PM CST

EDIT TIMELINE
SENSOR DISPLAY

Temperature(F): 76.0

Humidity(RH%): 48.1

Air Pressure(hPa): 1005.9
134

< START DATE
3/16/2022

END DATE >
3/16/2022

ACCESSORY DATA

TVOC: 0.00 approx. ppm

Historical Insights
* Reporting
* Correlation
* Root Cause Analysis
* Environmental Performance Tracking
* @Gas Saved
* Environmental Risk Averted

\ Data Out - ESG reporting,

Audits, Certifications etc.




BluBird Platform
In the Field

N. Texas Colorado Pennsylvania Texas: Permian
Basin: Barnett Basins: DJ, Piceance Basin: Marcellus Methane/Nat Gas
VOC Monitoring Methane/Nat Gas

Required by Colorado
regulations, CDPHE
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Off Pad Event

The analysis shown is for
conditions on 4 Sept. 2021
between 00:45 - 08:30. The
goal was to use a plume model
to estimate an emission rate
from location “X” that

would best match the
observed magnitude and
spatial pattern of BluBird

Highlighted Results

Oil Load Event

-IINODEA

NODE B

HOME  CONC ON ALL NODES
-

n
PAGE ALL SENSORS

WIND ROSE

START DATE ELIN END DATE
< 6/19/2021 EDUN E 6/19/2021 '

Sample Date: 6/19/2021
Timestamp: 05:34 AM CST

SENSOR INDICATIONS

Stuck Dump Valve

- Fixed in less than 1 hour: Alert — Verification

UNITS:

PRIMARY

NODE A

VIEW:

OPS VIEW

LEAK VIEW

FEATURES:
ZOOM OUT
SAVE REPORT
; SENSORS:
ﬂ = METHANE
TVOC.

ALL SENSORS

Sample Date: 3/16/2022
Timestamp: 6:56 PM CST

methane readings given the
prevailing atmospheric
conditions. The results (methane
concentration above background)
mapped in the grid above /
are for an emission rate of 50 kg/hr (~2900 scfh).

Temperature(F): 70.6
Humidity(RH%): 81.5
Air Pressure(hPa): 976.9
Battery Voltage(V): 13.2

< START DATE EDIT TIMELINE END DATE > Temperature(F): 76.0

3/16/2022 SENSOR DISPLAY 3/16/2022
250ppm Air Pressure(h
Banery Voltage

Oppm 2.10 a

ACCESSORY DATA

TVOC: 0.00 approx. ppm

TEMPERATURE MDITY AR PRESSURE
TEMPERATURE HUMIDITY

The BluBird maximum

observed concentrations a;tjh’ time were
1.2 ppm (above backgroun ; feod .
atNade . 17 ppm at Nodé A,and BluBird Calculated Emission Rate: 4.87 MCF /

Hour

, at the middle rlgh and-B
the bottom center).

Without BluBird...

e st e

Next Inspection:
24 hours: 117 MCF Lost = $410.00 Lost
30 days: 3,510 MCF Lost = $12,285.00 Lost

GAM_ SAM 1ZPM JPM OFM  GPM 19SH 3AM GAM  BAM 1Z9W 9PM  6PM  9FM Z0sun
un 18 Fi 2021

© 2021 Google

BROWN_AGHES_8H Tank 2 Oil Level

Eartview L ToEEE B |E §=I 90 days: 10,530 MCF Lost = $36,855.00 Lost
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Three Leaks in 72 hours @ e
Caught and Repaired

VOLATILE
ORGANC 2
COMPOUNDS ALL NODES

@EARTHVIEW | PRIMARY NODE [ ] =
WELCOME, BEAR

([ [
Ops View ALL SENSORS ([ |

< 8mph
. WIND MAP
TVOC-HC ARQ TVOC-AQ NOBER ey ompn
VOLATILE RELATIVE VOLATILE I T TODAY'S LIVE DATA: 10/14/2021
ORGANIC AR ORGANIC / . 28| ’
COMPOUNDS QUALITY COMPOUNDS ALL NODES , SHOW FULL HISTORY Sample Date: 10/14/2021

SENSOR NDICATONS Timestamp: 08:01 AM CST

=}
=
|

3
3 2d)
R

. ALL SENSORS
Ops View

4

WIND ROSE

| U
n

Leak View

Y
B =
i

4 Temperature(F): 85.5
TODAY'S LIVE DATA: 10/14/2021 A COMPARISON UTILITY Humidity(RH%): 53.8

SHOW FULL HISTORY ' Air Pressure(hPa): 975.9
Sample Date: 10/14/2021 Battery Voltage{V): 13.1
SENSOR INDICATIONS Tlmestamp: 04:09 AM CST TVOC-HC: 0.00 Relative Q

A\

Temperature(F): 84.2
COMPARISON UTILITY Humidity(RH%): 54.1

Air Pressure(hPa): 975.2

Battery Voltage(V): 12.8

,
=|
k3

E
@
M)

TVOC-HC: 0.00 Relative Q
Fine P- 0.00 pm_2.5; ug/m3
Particles: 0.20 pm_10; pg/m3
TVOC-AQ: 30.74 Relative Q

1/4” supply line
_ nipple broke on the
Thief Hatch compressor.

left open

* Third event caught on 10/17, scrubber on compressor
determined to also be leaking methane based on
reading from the BluBird Sensors
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/-Stuck dump valve W

eHung dump valve
*Blow down, pipe
eMaintenance

Separator

Compressor
pE——

*Supply line
eScrubber
*Maintenance

\ )
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eThief hatch\
*VOC release
*Manifold
eMaintenance

Wellhead

*Blow down, pipe

*Open production valve
(blind test done by
operator)

\ )

Date

4/2/2021

5/14/2021
6/19/2021
7/7/2021

7/13/2021

8/13-8/16,
8/25

8/24-9/8

9/13/2021

10/14/202
1

10/14/202
1

10/17/202
1

Location

11

11

30

32

32

50

30

61

30

30

30

Nodes Identified Source Description
Separator (stuck dump gelease of gas came from tanks, roughly 12 hours and
P A valve) repaired at AM on 4/3.
Separator (hung dump
P, A valve) Multiple hits from morning through early afternoon,
Confirmed readings, early morning, south winds. Ops
A Tanks (VOC related) shows oil tank level pulled down from 5ft down to 0.5ft.
Confirmed readings, morning, light & variable winds. Ops
P Tanks (VOC related)  |shows water tank level pulled down from 5ft to 1.5ft
Wellhead (gas Confirmed readings, southwest winds. This was planned
P,A production valve) release by customer from wellhead to test our sensors.
Tank battery and
P A separators
Multiple hits on all nodes during window, issues with
separator from the location south of monitoring location.
B (all Separator (hung dump |pjymes travel and hit all nodes; repaired on 9/8/21. OFF
nodes) valve) PAD SOURCE Caught
Compressor
B (maintenance) XXX asked and confirmed Node B elevated readings

Readings overnight from 10/13 that lease operator
confirmed was open thief hatch at tanks at roughly
10AM.
. Readings continued into afternoon and lease operator
Compressor (supply line, confirmed broken supply line at compressor by early
1/4") evening, 5PM.
Readings on 10/16 and Sun 10/17, lease operator
discovered leaking scrubber. Compressor is leased to XXX
P,A,B | Compressor (scrubber) by vendor, mechanics called for repairs.

P, A, B | Tanks (open thief hatch)

P,A

@EARTHVIEW



PAQS

Pad Analysis and Quantification System (patent Pending)

PAQS is the heart of the BluBird Analytics Engine. PAQS is an all encompassing software solution that provides our clients
with the most timely and accurate data on methane leak rate and location for the best price.

f- d UNITS: , FEATURES: Zo <2MPH
Confirme PRIMARY " ZOOM OUT \@
Leak '
. NODE A SAVE REPORT
Location 14
VIEW: SENSORS:
. OFC VIEW , METHANE
PAQS Delivers on Leak g
«  Detection i s 5 IO Sample Date: 3/16/2022
* Location y ALL SENSORS Timestamp: 6:56 PM CST
* Quantification Quantify ﬂ

In real time START DATE EDIT TIMELINE END DATE > Temperature(F): 76.0
3/16/2022 SENSOR DISPLAY 3/16/2022 Humidity(RH%): 48.1
‘ Air Pressure(hPa): 1005.9

attery Voltage(V): 13.4

250ppm

(

ACCESSORY DATA
TVOC: 0.00 approx. ppm

HUMIDITY
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PAQS
In Action

Confirmed Leak Location 1.2 MCF / Hour
w .
@EARTHVIEW. | PRIMARY NODE by .
W e 4 » > 0.5
UNITS: FEATURES: ol i = M - - - : L) 0.5
< ~ X v —= - - \ - —
PRIMARY , Z00M OUT - 4139 |3039 |55 ) 806 | 04|0.
nooe A [ i gy 1 { SAVEREPORT 44 46 48 46 53 | 53 68 ' 14/42 1.0 08 06| |04 03] |
VEW: O YU SENSORS: ) ‘ . o »
opsview 4 ey g L METHANE ” (D% o
. P L L
LEAK VIEW 3 LV.0.C. Sample Date: 3/22/2022
ALL SENSORS Timestamp: 12:59 AM CST 4 ] SR :
' 4 { ! A /
— P = N = o Y Ak R = o) Y Ak
< START DATE EDIT TIMELINE END DATE > Temperature(F): 55.6 |
3/21/2022 SENSOR DISPLAY 312212022 Humidity(RH%): 45.0
Air Pressure(hPa; 3.4
o CH4: 1 23 : 2 - " ey 320 R »o
ACCESSORY DATA ) 4 [
TVOC: 0.02 approx. ppm ) N
ki‘!

Figure 1: Detection and Alerting — The r‘—°|—
BluBird Platform alerts the operator p
via email based on customizable

methane emissions thresholds . Figure 2: Localization- The highest
number is most likely source location
grid cell. Advanced software analyzes
the data from all nodes to render
these maps.

'i.‘t"

Figure 3: Quantification: The above figure
shows the emission rate if the source were to
be located in selected grid cell. (MCF / Hour
Natural Gas)

'£.‘¢'
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Setup

BluBirds

b N

The BluBird Platform deployed to METEC in early
January for 5 days with 4 total days of random
methane releases by METEC staff.

The goals of the is testing were simple:

1. What is the minimum detectable emission
rate?

2. What is BluBird's practical detection limit of

change in CH4 concentration?

Can BluBird accurately quantify emission?

Verify Field Performance

B w
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METEC Testing
January 2022

Deployment

Results Snap Shot

Full whitepaper available

. The results suggest that BluBird can detect a natural

gas emission rate of at least 1 Kg/hr _from a source

that is 20’ high and 130’ from the sensors. There are
strong indications that BluBird is seeing rates as low
as 0.25 kg/hr. Testing is currently underway.

. In this test, a CH4 increase above background of at

least 0.3 ppm is detectable in our analysis.

. The full results suggest that BluBird can quantify

emission rates with good accuracy.

From these data, the BluBird system shows the
ability to detect fine changes in CH4 concentrations
under field conditions, including the ability to
account for changes in background air conditions.

About METEC: METEC or the Methane Emissions
Technology Evaluation Center provides crucial testing
and validation for CEM Systems. For more
information, please visit:
https://enerqgy.colostate.edu/metec/



https://energy.colostate.edu/metec/

BluBird Platform

Built for Purpose to fit your program

Pennsylvania
Marcellus
4 BluBirds

Typical Layout: 3-4 BluBirds Texgs
Possible Layouts: 1-8 BluBirds Permian
3 BluBirds

The number of BluBird nodes is
recommended based on the facility
size and monitoring goals.




BluBird Helps Operators Solve...

Environmental

Increase Environmental Performance

Be ahead in an increasingly regulated operating
environment

Achieve dominate ESG positioning

Fix leaks, save money, reduce emissions

Increase Operational Efficiency

Streamline LDAR inspections — Spend less time saving
more gas.
Safety Benefits

Increase real time awareness

Use Applications

Enhanced LDAR (methane monitoring)
Pre/Early Production Monitoring (Colorado)
Regional Air Quality Monitoring
Shut-in/P&A Well Monitoring



The Abandoned Well Problem

e Over 3 million abandoned wells are scattered throughout the United States

* Itis estimated that the majority of these wells are very old and were never properly
plugged

e EPA Estimates that at least 280 metric tons of methane is released per year, though
the study acknowledged there is limited data.

* This equates to 8 million MT CO2 E per year due to the potency of methane




EARTHVIEW

Thank You
Bear Givhan

bear@earthview.io

Q&A



