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What Investing in LFG Infrastructure Means to RNG
Revenue

AGENDA

* RNG Project Development
* Basis of Design (LandGEM and Landfill Gas Data)
* Value of a CFM of Landfill Gas

* Prioritizing Upgrades and Understanding Limitations

e Economicsto Consider

ROl Example
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. RNG Project Development (Landfill)

e “Typical” Approach and Considerations

 Landfill owner solicits project partners (i.e.
developer)

« Landfill gas (LFG) existing info and projected info
provided in RFP

» Factors such as waste depths, screening, liquids,
filling operations, inerts, etc. can be used to further
adjust LFG projections

* Used to size an RNG Plant, often for theoretical
future quantity conditions
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RNG Project Development (Landfill)
| - Continued

* Agreement between Landfill and RNG Development
usually has shared financial incentives and has various
structured agreements on LFG wellfield operations,
capital investment, maintenance, etc.

» Both parties (usually) have an incentive to maximize
LFG collection while maintaining air permitting

requirements and minimizing other parameters (N2,
02)

* Projected financial performance based on gas quantity
and quality - REALITY CAN BE VERY DIFFERENT
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Projected Landfill Gas Recovery (scfm)
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Modeling LFG
Generation
and Recovery




L Gross Value of an SCFM of Raw LFG (@) [T rerea recn

D3 RIN =$2.45 per RIN (2025: source EPA)

Fuel Value = $2.55/MMBTU (late April ‘26, NG
Futures [NOTE: Rising in future months-
Jan.27 futures at $4.64)

CONVERSIONS

TOTAL GROSS VALUE Of l SCFM Of RAW LFG — ] 1 MMBTU =11.727 RINs (EPA RFS Program)
$8 165 peryear = Raw LFG (50%) = 497 BTU/SCF

Flow rate (scfm) X 497 BTU/SCF =
497 BTU/min x 525,600 min/year =
261,223,200 BTU / 1,000,000
BTU/MMBTU

1 scfm =261 MMBTU per year

= RIN Value of 1 scfm =261 MMBTU x 11.727
RIN/MMBTU x $2.45 per RIN = $7,499 per year

] NG Value of 1 scfm =261 MMBTU x $2.55/MMBTU =
$666 per year
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'Gross Value of an SCFM of Raw LFG

* Gross values will be reduced by

» Offtake fueling agreements (20+%
fee for RIN Dispensers)

* Brokerage fees

= Sale fee for Natural Gas less than
future price

* [ncremental processing cost to
convert raw LFG to RNG

* Incremental cost of Capital or O&M
to extract additional LFG through:
— GCCS upgrades (i.e. pumps, air lines,

forcemains, well redrills or horizontal
collectors)
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l Other General Considerations

Before evaluating if investing in gas
improvements are potentially worthwhile:

= How much operating capacity does the plant B\ | LAy
have to take more raw LFG? Pl PO\
= What is the current quality of inlet gas to the RNG &,
Plant? Y I
» Whatis the specifications for post-process 1 (&

pipeline injection, and are the compounds
generally within Basis of Design inlet quality?

= How well is the wellfield being tuned and are the

responsible parties able to minimize N2and 02 .-

to be within design range of inlet gas for the RNG ="

Plant? - G
Next steps: making tuning or operational
improvements (smaller investment) or
providing capital to invest in gas system
improvements (larger investment)
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Economic Evaluation
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= Scope for projects that could improve the collection
volume or quality

= Budget construction costs or operational cost impacts for
improvements

= Numerical increase in gas quantity

» Getting gas out earlier in landfill cell filling (drainage layer
GCCS features)

=  How isthe revenue and costs shared on the income and
operational expenses side?

LEACHATE REMOVAL CONSIDERATIONS

*  What are the per gallon disposal costs, and who pays for
them?

*  Whatis the site’s daily leachate disposal capacity? (are they
limited by volume or effluent limits at WWTPs and hence,
liquids management from the GCCS becomes problematic
due to disposal limits)
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l Example Project: ROl evaluation

» Build Capital Cost model for each option

» Build Operational Cost model for each option (will need to factor in how much
leachate to pump per vertical foot of wellscreen - leachate disposal a considerable
operation cost - make assumptions on recharge based on rain, type of waste,
types of cover.

= Evaluate gross revenue increase from projected increased LFG flow through the
plant

» Factor in operational cost impacts that reduce gross revenue (O&M including
leachate disposal increase, brokerage on unit basis for RINs, etc.)

» Calculate Net Value/Payback and associated cost share between Landfill Owner
and RNG Plant
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Example Project: Simple ROl evaluation

* Assuptions:
= RNG Plant has 500 scfm of excess
capacity
= LandGEM + assumed Collection
Efficiency shows gas is there

= 20x 100’deep perf LFG wells have
liquids (50% of screen)

» Leachate disposal not anissue
= No liquids management system

» Laterals and headers in place and not
settled
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. Example Project: Simple ROl evaluation

* Approach:

Develop prelim design for liquid
management system
- air line, forcemain, pumps

=  Assume 25% redrills (5 new wells to 100’)
= Budgetary estimate of construction costs

e |deal Outcomes:

500’ of new perf redrills (half=250’ were previously
watered in)

* Pumpsin 20 wells, including 15 with half
the perf blinded 8750’ of blinded screens
now with pumps) and 5 new wells

Extract an additional 250 scfm of gas sent to RNG plant
(0.5 scfm/vert. foot of now-open screen)
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Example Project: Simple ROl evaluation
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(D >4
45T 2550

Landfill Gas System Construction

[ Costs: Engineer's Estimate

BID ITEM [DESCRIPTION E(SJL-IJ-I/.\MNI-'\r-Il-Es UNIT LABOR MATERIAL UNITPRICE TOTAL
Drilling
Item 101 Driling Mobilization/Demobilization 1 LS $ 29,500.00 | § $  29,500.00 | $ 29,500.00
|Item 102 |Benching with on-site soil 5 EA $ 500.00 | $ $ 500.00 | $ 2,500.00
|Item 103  [LFG Extracton Well Driling and Completion - Well Depth 0-150' 500 VF $ 64.00 | $ 39.00 |$ 103.00 | $ 51,500.00
|Item 104  |Wellbore Reinforcement Grate 5 EA $ 585.00 | $ 100.00 | $ 685.00 | $ 3,425.00
|Item 105  [Well Centralizer 5 EA $ $ 74.00 | $ 74.00 | § 370.00
||tem 106 | Well Bore Seal 5 EA $ 450.00 | $ 600.00 | §  1,050.00 |$ 5,250.00
|Item 107  |LFG Extracton Wellhead 0 EA $ 500.00 |$ 950.00 |$  1,450.00 |$
ltem 108  |Existing Standard Well Abandonment 5 EA $ 600.00 | $ 350.00 | $ 950.00 | $ 4,750.00
SUBTOTAL $ 97,295.00
Piping/Pumps/Wellhead/Misc
ltem201  |Piping Mobilization/Demobilization 1 LS $ 18,500.00 | $ $ 18,500.00 | $ 18,500.00
|Item 202 |2"HDPE SDR 9 Airline (Common Trench - In Waste) 2,000 LF $ 150 |$ 250 | $ 400 [$ 8,000.00
|Item 203 [3" HDPE SDR 11 Forcemain (Common Trench) 2,000 LF $ 200 | $ 400 | $ 6.00 | $ 12,000.00
|Item 204 |3 HDPE SDR 11 X 6" HDPE SDR 17 Dual Contained Forcemain (outside waste) 300 LF $ 15.00 | $ 26.00 |$ 41.00 | $ 12,300.00
|Item 205  |New dual extraction wellheads 20 Ea $ 500.00 | $ 950.00 | $  1,450.00 | $ 29,000.00
|Item 206  |Air Compressor 1 Ea $ 10,000.00 |$ 50,000.00 | $ 60,000.00 |$ 60,000.00
Item207  [Pumps 20 Ea $ 500.00 |$ 6,000.00 |$ 6,500.00 | $ 130,000.00
SUBTOTAL $ 269,800.00
TOTAL ( 367,095.(;)1)
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l Example Project: Simple ROl evaluation

Income

~$8165 per year/scfm x 250 scfm =$2.0 M/yr
... less 20% RIN brokerage fee

=~$1.6 million per year “simple” net revenue
total on a gas system capital upgrade cost of
$400k in example

Net income will include further reductions in
this number, and cost share aspects, but the
bottom line is that gas upgrades can have
significant payoff.
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Other Costs:
* Electricity
* Brokerage fees increase on RINs

 Pump, Forcemain, and Air
System O&M

* Additional Leachate Disposal




Final Thoughts
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— Ifan RNG Plant is not at capacity, finding gas to maximize the
operation has significant long-term financial benefits

— Need to look at overall system data to identify where things can
be improved

— Liquid in wells impacts gas quantity, but need to understand
the ability to move the leachate to WWTP as part of operational
changes

— Gas quality is still a critical component to meeting pipeline spec
- investing in managing and balancing the wellfield is still an
important operational element

— LandGEM modeling may overestimate available gas - an
experience partner can minimize the difference, but it is still
just a model with inherent flaws impacted by the real world.
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“The more you
learn, the more
you earn.”

— Warren Buffett
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Thank you!

Ben Peotter, PE
Client Manager,
Solid Waste and Renewable Biogas Services

Connect With Me On LinkedIn!
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