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Landfill Gas Collection

1.

How long does it take
for waste to start
generating landfill
gas?

A. <1l year

B.1-3 years
C.3-5 years
D.>5 years

2. What landfill area has
the most potential for
RNG generation from
LFG collection?

A. Side slope

B. Uncapped area
C.Closed cells

D. Active phase
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Landtill Gas Collection — New Thought Previous Capture in Phase IV, can start capturing
in beginning of Phase Il

Material amounts of landfill gas is generated
around 3-6 months after waste placement

/ U m | v v Vi i Vi X

5%

50 %

25 %

[Vol %]

W) wacaenercy



Early LFG generation with no collection will cause issues

Side of a landfill
slope with minimal
grass due to
emissions

Issues with early gas generation

odor / compliance, satellite imagery,
surface emissions, dead grass — erosion

Solution

Putting in gas collection earlier on the side
slopes, on the working face, to collect that
gas
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Starting Collection in Phase 3 vs Phase 4
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What are the challenges to collecting landfill gas earlier than mandated?

Challenges: > Lk i

 earlier capital requirements

* lower quality collected landfill
gas

Solution: applying an RNG technology
that can handle that ‘low-quality’ landfill

gas to monetize it. This tech needs to
process it efficiently
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3 Ways to Capture Landfill Gas Earlier

1. Bottom Collectors/Side Slope
Collectors

2. Hooking up raised wells as quickly
as possible

3. Horizontal Collectors in Active Area

ANATOMY OF A FAILED LANDFILL

Landfills are created to enclose waste as it decomposes and harvest the gas produced. At the bottom of the landfill,
a shallow layer of leachate — a liquid that began as rainwater but passed through the waste — must be pumped out.

WHAT IS HAPPENING AT THE
JEFFERSON PARISH LANDFILL: E]

Gas well Groundcover E]

y DAN SWENSON

[1] teachste  [2] teachate  [3] Leachate enters vertical [4] s vertical wells go oftine, 5] Alr currents move the gas,

collection accumulates gas wells, flooding them gas that Is normally pumped Including methane and
system In landfill in and preventing them out and captured escapes hydrogen sulfide, into
falls from collecting gas through breaks In the seal neighboring communities

Note — This is a very simplified drawing of a generic landfill showing how leachate
accumulation can interfere with gas collection.
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3 Ways to Capture Landfill Gas Earlier

1. Bottom Collectors/Side Slope Early Landfill Gas Collection: Why You Should

Collectors | Consider it in Your Next Gas Collection and
2. Hooking up raised wells as quickly Control System Design

as possible

. . . Stephanie Liptak, E.LT., Laila
3. Horizontal Collectors in Active Area Al-Khalaf, E.LT., and Anthony CLEAN SO1L BACKFIL R

Detweiler 10 OZ. NON-WOVEN : '
e GEDTEXTILE AE ~1I] H

Gas migration, odors, and clevated = i %\ &ln

surface emissions are often among v, D OANCNEANEN aed

landfill gas (LFG) collection issues il A ' ,tr-

at landfills. These issues can lead to L MIN.

unsafe work conditions, complaints NO. 4 NON-CALCAREOUS , R o et

from citizens, potential hazardous STONE BACKFiLL _ ‘ ";\ N ) [

atmosphere in below grade work b } e & MIN.

areas, and. in the worst-case, Notice

of Violations (NOVs) and/or fees - '

from regulatory agencies. Common

practices to decrease odors and gas Figure 1 - Section view of early collector design.
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3 Ways to Capture Landfill Gas Earlier

1. Bottom Collectors/Side
Slope Collectors

2. Hooking up raised
wells as quickly as
possible

3. Horizontal Collectors in
Active Area

No Perforations in
well after
extended
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3 Ways to Capture Landfill Gas Earlier

1. Bottom Collectors/Side
Slope Collectors

2. Hooking up raised
wells as quickly as
possible

3. Horizontal Collectors
In Active Area
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EPA and Carbon Mapper

eor D

Third-Party Certifications

Thank you for visiting the Third-Party Certifications page for EPA's Super Emitter Program. EPA established the program as part of its final
rule to reduce methane and other harmful pollution from oil and natural gas operations. The status of third-party applications is listed
below. In the future, this page will host the names and third-party notifier I1Ds for all third parties that have been certified to provide EPA

with data on potential super-emitter events. The criteria for submitting applications can be found in the final rule 77 and in the Code of
Federal Regulations.

If you have any questions on how to submit information, please submit them to MethaneATM@epa.gov.

Learn more about the final rule.

Third Party Applications

General Date . Third Party ID and Approval
Identification Submitted Associnted Technology e Letter
TPN-0001

Airborne Mobile Remote Sensing
Carbon Mapper November 5,

(ALTTECH-58) - Technology application Approved B T
Inc, 2024

(1.48 MB, January 2, 2025, MTG-
2025-003)

under review

Zeg n

a®

3 Obzervations ﬁﬁ;g&g
x
Half Moon Bay
California/US

Open in Google Maps

PO
| v |

OBSERVATIONS  SUPPORTING DETAILS
2.2K .-1x 84 2
Source Errssion Rate (ka/ht source Parsisterce Number of Pharme
=
I
= ol
o
S
s—
Sortby Date A Emission Rate kg/hr tnclude Null Detects (/]

DTNOW: |:820 NO DETECTION OBSERVED

15 NOV T:46
IBNOV 746 18K

1BJUN 849
2017 s A04. a3

|
Share Save Download Comment/Report m

Drones can also be used to measure emissions, usually followed up with

field verification
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Why Collect LFG Earlier than Mandated?

Be Proactive Financial

Environmental Potential
o 100-300+ scfm

$500,000 to $2,000,000 in additional gross
revenue!

Regulatory

@ wacaenercy Confidential and Proprietary 13



RNG Project Economics — Where Does the Value Come From?

Federal Renewable Fuel Standard (RFS) administered by the EPA —

1) Established through Bush era legislation:
1) EPACT 2005
2) Energy Independence Act 2007
2) Credit Based program
3) Obligated parties required to blend alternative fuels with fossil fuels
4) Program requires obligated parties (refiners or importers of fuel) to obtain RIN’s via an open market
(supply vs demand)
5) LFG is a qualified pathway that generates D3 RIN’s (advanced biofuels)

Figure 3. Renewable fuel and RIN nesting
in the RFS

Fmal Volume Reqmrements For Renewable Fuels

wable Volume Obligations, Including SRE Reallocations, Billion RIi

Cellulosic biofuel @ Biomass-based diesel @Advanced biofuel ®Renewable fuel

ﬂ eeeeeeeeeeeeeeeeeeeeeeeeeeee Source: £#4; Analysis by American Farm Burssu
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RNG Project Economics - RIN Market Overview
Federal Renewable Fuel Standard (RFS) administered by the EPA —

1) EPA estimates long term average of $2.50.

$4.08

it T L
I MM ™

$2.00

RIM Prices

$1.88

$6.68

2817 2818 2819 zaz2e 2821 2822 2823 2824

RIN Trades and Price Information | US EPA
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https://www.epa.gov/fuels-registration-reporting-and-compliance-help/rin-trades-and-price-information

How to Calculate the Value of RNG and Renewable Identification Numbers
(RINS)

1 MMBTU Produces e $25.83
RNG 11.69 RINs @%$2 21y Floating

$640/hr
225k MMBTUs $15k/day
$5.6 million/year

1,000 SCFM @
50% CHA4
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How to Calculate the Value of RNG and Renewable Identification Numbers
(RINS)

[ W 500 Busiscr A mmBtus/L,000,000 228 mmeus i S2S/mmETUX

Btus/yr Btus
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RNG Royalty Share - Fixed (Guaranteed) vs. RIN (Open Market) Offtake Approach

Waga Energy recommends the following guidance to
maximize revenue’s and minimize future market
fluctuations:

e 100% Fixed — No risks

e 30% RIN and 70% Fixed — Low risk minimizes RIN
volatility in the future

e 50% RIN and 50% Fixed — Moderate Risk

+50% RIN is considered High Risk and not recommended

Production Pricing Structure @ 50% Fixed RIN

$30

$25

$20

$15

$10

$5

$0

and 50% Floating RIN

$13

$3

Natural Gas Fixed Floating
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RNG Royalty Share - Fixed (Guaranteed) vs. RIN (Open Market) Offtake Approach

Waga Energy recommends the following guidance to Retired Volume of RINs

maximize revenue’s and minimize future market fluctuations:

800,000,000
700,000,000
600,000,000

* 100% Fixed — No risks 500,000,000

400,000,000

RINs

300,000,000

« 30% RIN and 70% Fixed — Low risk minimizes RIN volatility 0000000
in the future 100,000,000

0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

* 50% RIN and 50% Fixed — Moderate Risk Years

Available RINs | US EPA

+50% RIN is considered High Risk and not recommended
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https://www.epa.gov/fuels-registration-reporting-and-compliance-help/available-rins

The WAGABOX® patented technology has revolutionized the landfill gas to RNG
Industry

co, and Impurities

Patented Methane Recovery Performance vs. Nitrogen

Technology

wacaenercy
Landfill Gas

WaAaGaABOX®

COMPETING
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removal] Nitrogen

EEZ‘?%EE;M,) 5 .-‘/5 (¥ Up to 30% nitrogen in the LFG
2 ,. (@) Over 95% availability
(¥) Over 90% methane recovery
Sirors| Bos (CHY) () Pipeline-compliant (> 98% methane content)

20

@ waecaenercy Confidential and Proprietary



Ny~

o= A§ M

- ‘,‘l:‘,i' NN




RNG Insights - Quarterly E-Newsletter
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Sign up here!

Stay connected. Sign up for our quarterly RNG Insights
newsletter containing industry news, project updates, and
expert market analysis from Waga Energy leaders.
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