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Presentation Overview

Whatis RNG?

RNG Overview and General Project Elements
Why Co-Digestion

e Sustainability Drivers

* Market Drivers

 Capacity &discharge considerations

Developing Manure RNG Projects

RNG Market Discussion

RNG Project Examples
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What is
Renewable
Natural Gas

(RNG)?

Biogas can be cleaned, conditioned and injected into
natural gas pipelines as Renewable Natural Gas
(RNG).

RNG can be used as a feedstock for:

* Transportation

*  Fuel Refining

*  Pipelines

. Power Generation

*  Manufacturing
Biogas Sources

e  Agriculture
e Food Waste

. Wastewater

. Landfills



What s
Renewable

VEMITEICER
(RNG)

To meet Net-Zero Goals, The
American Gas Association
predicts that RNG will
account for 51% of natural
gas supply by 2050.

Exhibit 38 - Gas Supply Mix for all Pathways

Gas Supply (Quadrillion Btu)

Supply for Residential, Commercial, LDC Industrial, and Transportation Gas Demand
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Active RNG Projects
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Active RNG Projects

RNG Facilities are Growing ) & ¢
in North America

RNG Volume
by Feedstock
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RNG PROSPECTS

Operational Biogas Systems: 2,478

566 RNG B Information Courtesy of Championing
1,418 Electricity the Biogas Industry | American Biogas
Council

615 on Farm

1,169 Wastewater
114 Food Scrap
580 at Landfills

17,000 on Farms
4,000 Wastewater
1,700 Food Scrap
740 at Landfills



Biogas Use Prospects - Kansas

Current Systems Potential Systems

Food Waste: 1 Food Waste: 18

I Landfill: 7




Biogas & RNG Project Elements

Feedstock Digesters Gas Processing Gas Logistics Electrical Compliance
=
\

m * S

Gas Collection - Design ¢ Pre-treatment - Interconnects - Interconnects - Air

Systems - Digestate /odor - Upgrading - Metering stations - Substations - GHG

Quality management - Compression - ROW acquisition - Electric - Waste

Management - Operations eneration

(Digestion) P : . PHA - Route permitting g «  Wastewater
consulting

- Standby power



Gas Treatment / Upgrading Options

ADDITIONAL PROCESSING FOR LANDFILL
GAS OR TIGHT PIPELINE SPECIFICATIONS
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WWTP and Co-Digestion

Considerations




Co-Digestion of

Food Waste In
Kansas

ll ” ,u.“” L e ~ 600k Tons of food waste landfilled /year.
m“ml ““JHIH] | If digested, it would offset approximately:

' 200k MTCO2e.

22 Million Gallons of Gasoline

42,000 Vehicles Annually
Baseline: National Average (Mix of

landfills with and without collection
systems)



Fats & Greases
Bakery Wastes
Food Scraps
Corn Silage
Grass Silage
Green Clippings
Brewery Waste
Chicken Manure
Potato Waste

Pig Manure

Cow Manure

. < '1’ = "

0 200 400 600 800 1000

Cubic meters of biogas production per ton of substrate

Co-Digestion of
Food Waste In
Kansas

Can bring in additional
revenues / reduces costs
through:

Increased biogas production
Environmental Attributes

Tipping fees waste
acceptance



Co-Digestion
Considerations

Collection & Pre-Processing
Pre-consumer wastes, FOG (easier)

SSO (varies by source, but requires training and learning
new behaviors)

Grit / contaminant removal, more labor intensive, more
energy

Effluent Management

Can increase N, P, and dissolved solids (impacts to
treatment capacity)

Digestate characteristics altered, contamination could
alter current beneficial uses




Liquid Solid

C O - Di g EStion | Feedstock | Feeasock
Pre-Processing

Holding
tanks

Macerator

Flow Measurement

Influent Pumps

FOG/HSW
Storage @&—— : Y
- Anaerobic
- Digesters
Odor -
Heat :
Exchangers Control Liquid | Solid Separation
, Digestate System
'Gas Upgrading - =
} Liquid Nutrient ) SN
Concentration \ ‘Compost
Rock Trap
Debris Digester Feed Pumps e cine

| Fertilizer

Removal




Co-Digestion —RIN Apportionment

> BIOGAS
e .
: Sl NATURAL GASSALES
VS/TS Loadings|

Flow Rate -

DIGESTERS
MUNICIPAL SLUDGE (D3)

RIN REVENUE Sss

\ A 4

Method | Method 2
Biogas Production Data with Sludge (cellulosic only) * Use a predetermined cellulosic converted fraction
Calculated cellulosic converted fraction from data * 0.15 kg methane/ kg of VS
Difference in Total Biogas and Converted Cellulosic  Difference in Total Biogas and Sludge

Fraction = Non-Cellulosic Fraction (D5) Biogas = Non-Cellulosic Fraction (D5)



Developing Manure RNG

Projects




Site Selection

Appendix A - Matrix Ranking Criteria

N
BURNS \\MEDON NELL
Ranking Criteria
- - — Imp.
State: Wisconsin Criteria
Factor
Host Site Development
Land Availability 3 % of land zoned for agriculture, 3 > 60%, 2 = Between 60% - 40%, 1 = Between 20% - 40%, 0 < 20%
Land Availability Vehicle Access 3 3 =State/US Highway, 2 = County Highway, 1 = Local Roads
Available Space and Transportation R R
Infrastructure to Site @ Community Digester Interstate, Rail, or Major Highway Access 1 3 = Yes; 1 = No; If the township has one and not the other, 2 can be used.
Grading Considerations 2 3 = Flat; 2 = mostly flat; 1 = flat portions, some hills; 0 = mostly hilly
Population Densit
op on Density Population Density and Growth 2 3 => 50 people/sq. mile; 2 = Between 275 - 50 people/sq. mile; 1 = Between 275 - 1700 people/sq. mile; 0 =< 1700 people/sq. mile
o= e ilabili - i 3=Yes;0=N
Utility Availability Availability of 3-Phase Power Lines 3 es; o
Distance to Utilities Availability of Natural Gas Pipelines 3 3 = multiple (5+) pipelines available, 2= several {3-4) pipelines available, 1 = pipelines (1-2) available, 0 = no pipelines in the area
Navigable Lake, Pond, River, or Stream
vig &, Fond, Hiver, or Stn 1 9% of land that is a body of water, 3 < 0.5%, 2 = Between 0.5% - 1%, 1 = Between 1% - 2%, 0 > 2%
Nearby
Wetlands Impacts nearby 2 % of land that Is wetland, 3 < 5%, 2 = Between 5% - 10%, 1= Between 15% - 10%, 0= 15%
Environmental & Permitting
Considerations Distance to Groundwater 2 3=>10'; 2 = Between 10-5; 1 = Between 5"-3; 0=<3".
Distance to Environmentally Sensitive Areas
. . % of land within the Yahra Rivershed. 3 > 85% reduction in Yahara Watershed, 2= Between 30% - 85% reduction in Yahara Watershed, 1 < 30% reduction in the Yahara Watershed. 0= No improvement of the
Nutrient Loading (TMDL) 3
Yahara Watershed
Floodplains 1 % of land within a floodplain, 3 < 5%, 2 = Between 5% - 10%, 1 = Between 15% - 10%, 0 > 15% gp\lp ra I IMMnpo r'l'a n'l- far
County Zoning 1 3 =Yes; 1=Mo !
Manure Availability whenselect] ng a site:
Head of Cows per Township 3 3 == 7,500 head; 2 = Between 7,500 - 5,000 head; 1 = Between 5,000 - 1,000 head; 0 = < 1,000 head
Manure Availability .
Ratio of Cows/Farms 2 3 =>300; 2 = Between 300 - 150; 1 = Between 150 - 50; 0 =< 50 °

Cattle and farm availability

Land availability

Number of Farms

3 =>30 farms; 2 = Between 30 - 15; 1 = Between 15- 10; 0= < 10

X

ors to consider

 Urban /rural environment

* Environmental & Permitting

* Feedstock availability (manure)



X
Manure and Nutrient Management

Total Solids of
Mixed Manure 1% -3% TS 3%-4%TS 4% -7%TS 7% -9% TS 9% - 15+% TS

Y y ' Manure Management

Potential Scenario:

! !

Potential Scenario: S 3 Potential Scenario: Potential Scenario:
Potential Scenario: Sand Bedded Closed Loop ’ :

Flush Managed Sand ¢ i Scraped or Flush Flume Fiber Scraped or Vacuum Fiber

Bedded Dairy Frush:Fame;Sand Bedded Didiry ggzl;gj (‘J:’r;rl‘;:sh Flume Fiber Bedded / Mattress Dairy Bedded / Mattress Dairy

* How is manure collected / processed?
1 1 1 1 1
Comullogeney Comillomonfhnitln, CSTR. Plug Flow, o * The TS content of the manure will drive

Techniques Digester Mixed Plug Flow Digester

(Fixed Film Digestion) Opportunities Thicken Opportunities
digestion technol
Digestate = 0.75% TS Digestate = 2% - 2.5% TS Digestate = 3% - 4% TS Digestate = 5% TS Digestate =7% TS Ig e S IO n e C n O Ogy
P B o e B ] D e e e e I A i i e e R i i e e e e e I 1
Phosphorus Removal
} Driven by Solids Recovery V ‘ V V : °
I Side Hill Screen M’— Screw Press or  -o0lid/ Fiberg, Screw Press .Screw Press Solid/ Fiber | N u t r I e n t IVI a n a g e m e n t ( P o St -
| ortion Side Hill Screen Portion Portion |
| | . -
Chemical Chemical Chemical Chemical D t
} Addition Addition OR Addition OR Addition : Ig e S I 0 n )
w | ! ! | ! l
| Horizontal Horizontal Horizontal |
| Belt Filter Press . Belt Filter Press Decanter, Belt : Decanter, Belt Chemical Decanter, Belt | .
| or DAF Ulireniration or DAF Ultratration Filter Press, or Yitrafitration Filter Press, or Ultrafliation | X iition ™| Filter Press, or il e N ut rien t ssuc h as N an d P can be
| DAF DAF DAF |

B e e e e I I . recovered for land application or

e e e s S : removal from the watershed.

s |
| Driven Technology V ‘ V ’ v |
| Biological Nutrient Biological Nutrient |
| Biological Nutrient Biological Nutrient Removal, Ultrafiltration Removal, Ultrafiltration Chemical Ultrafiltration with | . . .
Removal Removal with Reverse Osmosis with Reverse Osmosis it Reverse Osmosis [ ] T h I d f b t f t h
} and Chemical Addition and Chemical Addition Addition : e SOl or riper p ortion o e
e — -

digestate can be reused as bedding or

Potential Phosphorus Removal : C O m po St
. 0%-5% [ ] 7%-10% . 20% - 30% Figure 1

_— Process Flow Diagram
[] s%-7% 10% - 20% Nutrient Removal Technology

Dane County  The TS content of the digestate will
drive nutrient recovery technology

20



Feed Pipe Inlet

VFD Controlled
Main Motor for Bowl

Nutrient Recovery

Nutrient Recovery Technologies
Side Hill Screen
Screw Press
Horizontal Decanter
Belt Filter Press
Dissolved Air Floatation (DAF)

Technology selection will depend on the TS content of the
digestate, the nutrients desired for recovery, and the level
of nutrient removal required for discharge

Separated
Solids

Separated
Liquids







12,000

uRenewable Biofuel (20% GHG Reduction)
Cellulosic Biofuel (60% Reduction)

= Biomass-based Diesel (50% Reduction)

® Advanced Biofuel (50% GHG Reduction)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Renewable Volume Obligations (billion RINS) 2023 2024 2025
Cellulosic biofuel (D3) 0.84 1.09 1.38
Advanced biofuel (D5) 5.94 6.54 7.33
Renewable Fuel Standard (RFS2) Statutory Requirements
36,000
32,000 -
28,000 -
Advanced
24,000 - T Biofuels
§ 20,0001 Renewable
c =" Fuels
S 16,000 -
Sl

Renewable Fuel
Standard (RFS)

WWTP Solids = Cellulosic Biofuel
(D3)

Food Waste = Advanced Biofuel
(D5)

Biointermediate to include: “biogas
used to make a renewable fuel
other than RNG”

EPA's original goal was 16 billion
gallons of cellulosic biofuel by
2023.

23



RNG Pricing as of Feb 25, 2025

RIN Price Chart - D3, D4, D5, D6 RINs
March 2017 to September 2024

Cents/RIN

—D3Cep ==D4 Average =—D5 Average D6 Average D3 Average




Renewable natural gas (RNG) production pathways

Fossil
natural gas Landfill

Current US supply potential,
m | ion F'"“BTU?V"',‘L'ZIV 603;600 890

Actual US supply, 2022, o =

million MMBTU?/year 37’500 70

Penetration,® % &y
N/A

Carbon intensity range, 80-90

gCO.e/MJ* -

Supply cost range,
$/MMBTL?

Agricultural
manure'

1,200

~20

<-150

Food waste

70

~5

30 to -80

Wastewater

95

MARKET DRIVERS

RNG Supply

e Currently < 1% of Natural
Gas

e By 2030 RNG Supply 7x
2020 Levels (EIA)

* By 2050 RNG Supply 27x
2020 Levels (EIA)

e Supply only at 2/3 of
expected demand

25
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1,1

13%

per year
1,347
1,252

13

' 27

28 '29 ' ‘N

1.566

32 '3 3

1.75
1,695
1.6 632

3B 2% I

MARKET DRIVERS

RNG Demand

__Key segments ° Vquntary Demand
Power .re
gene\:;ﬁon  Renewable Thermal Certificates

e Utility Incentives

* Regulatory Incentives

Utility gas
distribution

e EPA Renewable Fuels Standard

Commercial and e State Low-Carbon Fuel
industrial (C&])
Standards

* Funding Incentives
» State grants/funding programs

* Inflation Reduction Act

26



MARKET DRIVERS

* Regulated Utilities Self
Developing RNG Projects

* Voluntary Tariffs

e Rate Cases toBuild RNG
Production Facilities

e Rate Cases to Build RNG
Interconnects

e Clean Fuel Standards

* Non-Regulated Utility
Counterparts

* Tax Exemptions

27



MARKET DRIVERS

Kansas

Black Hills Voluntary RNG and
Carbon Offset Program

$5.00 per 20.5 Therm Block per month

The program allows residential and small
commercial customers buy a set number of
20.5 therm blocks to offset natural gas

emissions.

The program is currently in a pilot period
that ends on December 31, 2026

28



RTC

Marketplace

Convert itz Qualified

. . Biogas into .
into Biogas RNG Generation

Injection into

mearete Renewable Thermal Credits
(RTC)

add Nen System —
-- S e
Fuels® Generation® &
* Tracking System for

Retirement of Thermal
G:c“_:':::;" Withdrawal C re d |t S

Data Certificate

Uploaded Creation ¢ M = R E TS

General
Account

Retirement

of Fuel Sources and feedstacks on the following page.

* Confirmed CI Pathways

M-RETS

29



Exhibit 2

Renewable natural gas can potentially unlock incentives for low-carbon

hvdrogen production.

Cost of blue hydrogen with ATR" with CC5? including 45V (illustrative),? 5/kg

M Operating expenses [ Capital expenses [ 45w FTC [ Total costincluding subsidies @ Carbon intensity,

Without renewable natural gas (ANG),
hive hydrogen with 35% O05

can earn $0.75-%51.0/kg

production tax credit (BTC) ...

ATR + &5% CC3 $0.7T5-51.0 ATRE +95%
PTi CCS and

£0.75-51.0 FTC

kg Chze per kg Hy

.. however, & T-10% ANG biend can uniock
$3kg PTC, implying each MUMETLY of ANG
generdtes sigraficant vaiue

~2.7-3.0

~0to -0.3
ATR + 95%: CCS $3.0 ATR + B5%
with RMNG blend PTG CCS and

F3.0PTC

Other Market
Drivers for RNG

% Pothways (o commercag) ifhof Clean

hydregen, .5, Department of Energy, March 2023

e H2 Production to Receive to
PTC

* Biogenic CO2 as a Byproduct
e RNG to Other Countries
 SAF

e Sustainable
Fertilizers/Nutrient
Management

30



RNG Project Examples




CASE STUDY

Biogas Upgrade to Renewable
Natural Gas

Confidential Client |California
Engineering Services

e Design, Bidding Support, Construction Support

e Startup, Commissioning and Acceptance Testing
e Weekly Monitoring of System Performance
Feedback

Municipal Wastewater Biogas




CASE STUDY

WWTP and RNG
EPC

SPIRE |[KCMO P3

Progressive Open Book EPC

* Current THP Project

* Long History Working at WWTP

* 900 Scfm

e Supporting Utility as Design-Build Partner
* RNG Process Evaluation / Design

* Permitting

e Construction /Commissioning




CASE STUDY

FUTURE STORMWATER

i

i

| POND FOR
30.0° (Seott Co Zoning Ord 3 | DEM-CON LANDFILL
Chapter 81-3-8, Rear Yard) E

i

TRUCK SCALE { ELECTRICAL
\ TRANSFORMER ——==

=

PROPOSED GAS
INTERFACE STATION
BULK
DESULFURIZATION (LOCATION TBD)
T \ 3 /
j / . x e v.v.0::¢ z : _":
i : XX | 450 (SeottCo/
SHE=} XN i Zm-::’;m 3
BOUNDARY i d TRUCK APRON !

RECEIVING /_“ Chapter 61-3-5/

! OFFICE HALL & TURNAROUND 1‘ Side Yard) |

| o BUILDING | i

PROCESS WATER TANK —| BIOCHAR gg)\i::n;m | /

i MAINTENANCE STORAGE \ i

! l | i < BUILDING HOOM \ \
M SERIES MODEL L ! ¢ m“: ' : = - -
UPGRADER | -~ L3 H | H
[ i |:| ' 'l PIT | FUTLRE |
45.0° (Scott Co Zoning Ord 3 d ; BUNKER | INFILTRATION |
Chapter 61-3-5, Side Yard) 5 45} o | H i BASIN |
| /)q AQcs i L1 | FOR DEM-CON |
10.0° (Scott Co \ [0 LoLANDRLL
Zoning Ord 3 —= Q i |

Chapter 5-14.3) > O ! ! m - n
| t R S, Feeo i e o
DEWATERING |
BIOGAS HOLDER & LIQUID 1 X PF2100 CONVEYOR !
DIGESTATE DISPATCH /\% 2 UNIT COLD -OX DIGESTER1 H i T .
Denarenny | ! F bility Study & Construct D t
\ g A% R 3 | easibility Study onstruction Documents
X | H
\ X

3\1 DIGESTER 2 v E ;: ‘ ‘ . ‘ '
i& Fre suePREsSON AN s/% ek Developed biogas, solid, and liquid quantity and
., characteristics used for the market analysis

\ ’ 20.0' (MPCA SSTS SETBACK) % Q
\
\ s

End-Use Options Biogas: Digestate:

§375 L mRecycling I o« e
% o f -;F\c\gd \;’V'?StedDiversron b EIeCtrlClty e Pe“et|2|ng
- F Organic Potential for Landfill Diversion
B e [ormmcr o nussonoverer + Heat  Land application
";" [ =Yard Waste Composting
E 2.0 £  =Landiill .
g - =incineration * Local transportation e Compost
D - fue
: . - * Treatment at WWTP
] =T . .
= ERee * RNG to Pipeline _
05 L * Pyrolysis
oo L

Hennepin Scott Carver Dakota Washington Ramsey Six-County
Metro Total



CASE STUDY

Dairy RNG
Program

Confidential Client | Multiple States

Brownfield & Greenfield Design

* 14+ Dairy Sites

* 3,000 - 10,000 Head

* Gas Upgrading Design Standardization

* Manure / Digester Design Standardization
* Pipeline / Interconnect Design

* PHA/HAZOP

* Permitting Support

* 3 Brownfield Sites with Existing ADs

* 11 Greenfield Sites
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