Tech-Driven Transformation:
How Innovation Is Reshaping Biosolids!

Rapidly Changing Regulations & Emerging
Biosolids Management Technologies

DUSTIN SMITH, CEO
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Driven by Integrity, Proven by Results

40+ Years Experience Biosolids Management Leader
4 US Patents PPP, DBOO, & DBO
Family Owned & Led 230+ Team Members

==MERRELL

BROS.=

Specializing in Transforming Waste into valuable resources.
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CORE VALUE

Integrity Driven “Try Harder”

Stewardship Intentional Customer Service

Commitment to Excellence

MAKE IT APPARENT THAT WE SERVE GOD IN ALL WE DO.
Romans 12
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Federal EPA — PFAS
Regulations in
Biosolids

US EPA Draft Risk Assessment & Roadmap

PFAS Action Plan Draft Risk
Assessment

2019 - PFAS Action Plan

Issued a formal call to action in the 2019
PFAS Action Plan

2025 — Draft Risk Assessment

Evaluated Three Biosolids Management Pathways
1. Land Application of Biosolids

2. Surface Disposal

3. Incineration

Scenario — “Farm Families”

Scenario-based model of “farm families” living on
or near land where biosolids are applied to assess
the presence, exposure, and toxicity of two PFAS
compounds (PFOA and PFOS)

Results:

In some model scenarios, biosolids containing 1
part per billion (ppb) of PFOA or PFOS exceed the
human health threshold, which is one additional
cancer case per million individuals.
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SCIENCE MAY 14, 2825 5:38 PM
The EPA Is Giving Some Fore

Last year, the Biden administratid
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FOOD & DRINK

Perdue’s contamination sparks fear in
town where company once felt like
‘home’

Matti Gellman 10/26/2024 5:30 a.m. EDT

Clean Cape Fear holds
residents on PFAS con

May 14, 2025 by Conor Doherty

Amudalat Ajasa M

CLEAN CAPE FEAR

mﬂ 10-4 BEHIND ZIERMANN'S BATANDARM & HOC

OAK ISLAND, NC (WWAY) — More than 100 people g4
for a meeting about continued PFAS contamination in

Carla White lives in Bolivia and she's very concerned 4
in Brunswick County's water.
PHOTOGRAPH: PICTURE ALLIANCE/GETTY IMAGES
"The public is still concerned, they want more answer:
and move on with their lives and not have, for it to bg

contaminated. That they can drink the water, shower

worry about it anymore.” far han harmful “arauar rhamicale ? aracant in the tan watar Af millinna nf




State PFAS Regulations in Biosolids

EPA’s Risk Management Phase
will take 2-3 Years

Lack of Clear Direction from EPA

State & Local Governments
Creating Regulation.

More than 20 bills introduced in
12 States

Recommendation: Prepare for
the worst and hope for the best!

STATE REGULATION
>100 ppb — Industrially impacted/no land application
B PEOA or PEOS > 50 or <100 ppb — Reduce appI!cat!on rate to |.5 dt/acre
>20 or <50 ppb — Reduce application rate to 3 dt/acre
< 20 ppb — No action required
>100 ppb — Industrially impacted/no land application
Michigan PFOA or PFOS 20— 100 ppb — Reduce land application rate to 1.5 dt/acre
<20 ppb — Normal application rate
2 50 ppb — No land application
New York PFOA or PFOS >20 or <50 ppb —Additional monitoring, steps to limit application
< 20 ppb — No action required
Maine PFOA, PFOS, & PFBS Banned land application of biosolids in June 2022
Texas PFAS House Bill 1674
Oklahoma PFAS Senate Bill SB3
Connecticut PFOA & PFOS Banned biosolids containing PFAS as a soil amendment in October 2024
Vermont PFAS House Bill H.303
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Evolution of the Clean Water Act & Biosolids
Management Technologies

Foundation: The Clean Water Act Phase Two: Class B Mechanical Phase Four: Advanced Volume Reduction
(CWA) Dewatering Drying & Beneficial Reuse

1972: The CWA established the regulatory Liquid biosolids are processed through . - o
framework for protecting U.S. waters from S High-efficiency thermal dryers reduce biosolids to

pollution, setting wastewater discharge content (20-30% solids). 90%+ solids, creating pellets or powders.

standards and mandating treatment.

W @ &'

Phase One: Class B Liquid Land e e (dhes A Seesl ik Emerging Frontier: New Technology for

icati Biosolids Destruction

Application Composting, heat drying, pasteurization,
Class B biosolids are treated to reduce and advanced digestion. » Thermal Hydrolysis + Anaerobic Digestion: Increases
pathogens but still have detectable levels; they biogas yield and solids breakdown.
require site restrictions and crop harvesting » Pyrolysis/Gasification: Converts biosolids to biochar,
limitations. syngas, or oils.

» Supercritical Water Oxidation (SCWO): Total
destruction of organic content, creating clean water
and inert ash.
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Disposal Options
for Class B
Biosolids

Composting & Residual

- Management Facilities & o
IN MANY AREAS ACROSS THE US, DISPOSAL OPTIONS ARE ¢ . Landfill Disposal - -

BECOMING MORE CHALLENGING & VERY EXPENSIVE
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Types of Dryers For Biosolids

ROTARY DRUM DRYER N . i i PADDLE DRYER
* Proven technology ig -!%‘i S =% .« Excellent energy efficiency.
* Low Temp T Sy * Low air emissions—closed system
. J —_— T .
* High Throughput . i s = .+ Compact Footprint
* Requires Back Blending i — e Ty | I o Dust
e Dust
. - _;_— g '7_—' Y
T =
@ 3
BELT DRYER FLUIDIZED BED DRYER

» Efficient heat and mass transfer.
* Consistent product quality

* No Back Blending

* Emissions & Permitting

* Maintenance & Inert Gas

* Low Temp & Low Dust

e Large Footprint

* Low Throughput

* Low Product Density

* Moderate energy efficiency
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TRAY DRYER

Low Temp Drying
Low Dust

Low Product Density
Backmixing Required

Types of Dryers For Biosolids

SOLAR DRYER

* Low energy cost (renewable
source).

* Low operational cost and carbon
footprint.

* Simple design, easy to maintain.

LOW TEMP DEHUMIDIFIER

* Efficient & Low Temp

* Low Dust

* Compact system design
* Low Throughput

BIO DRYER

* Simple Operations
* Energy Efficient
* Low Throughput
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Types of Dryers For Biosolids

Benefits & Drawbacks

e e gy [ e oy
Medium Large Medium Medium High High/Medium
Medium High Medium Medium/High
High Compact High Medium High/High

High Medium Medium High High/Medium
Medium Compact Medium Low Medium/High
High Very Large Very High Low/Low
High Compact High/Low
High Compact Medium/High

merrellbros.com







4.
—
O
O
-
O
<
L
O
L]
-

merrellbros.com




TECHNOLOGIES

Pasteurization
158°F for 30 Min & 75% TS

Guaranteed Class A

Double Drum
Energy Efficient, Small

Solar Thermal

Simple Process, Proven

Results, Large Volumes Footprint, Low OpEx

US PATENT US PATENT

Pelletization

Highly Desirable Pellet
Increased Bulk Density
Low Dust

Marketing & Distribution
FloridaGreen

FloridaGreen Plus

Exclusive License Beneficial Reuse

Tech Goals: Simple - Efficient — Beneficial Reuse — Additive Free
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SOLAR THERMAL
PASTEURIZATION

Pasco County, FL
Combines greenhouse solar thermal technology & oven

pasteurization to achieve a Class AA product.

$250,000+ 50,000+ 7+
Annual Savings for YEARS OF
WET TONS / YEAR
Pasco County, FL OPERATIONS
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DRYING

Greenhouse Drying: Incoming 16% TS dried to ~50% Total Solids
Tractors & Falc Tillers to Turn Biosolids Daily
Emission Control System — 560k CFM through Coconut Shell Carbon

Large HVLS Fans - Air Circulation in Greenhouses

EFFICIENCY

Energy Efficient - Simple Process — Guaranteed Class A — Low OpEx

2.75-3.5 FeRTILZER

Ag Spec Nutrient-rich
Marketable Class A Biosolids

merrellbros.com




DRYING

= Heated Concrete Floors
= One Additional Acre of Greenhouse Capacity

= Goal: Maximize Pasteurizer Capacity

EFFICIENCY

2.5M BTU

ADDITIONAL BIOSOLIDS
CAPACITY PER YEAR
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DOUBLE DRUM DRYING

Kokomo, IN
Indirect Drying & Pasteurization, Simple Operation,
Efficient BTU/LB of H20 Evaporation, No Sticky Phase

1,600 >75% ~320°F
DRY TON PER YEAR TOTAL SOLIDS DRUM TEMP WITH
CLASS A PELLETS 80 PSI STEAM
‘ 17‘/
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DRYING &
PASTEURIZATION

Double Drum technology utilizes a boiler as a heat
source — steam is piped through the two drums,
bringing the surface temperature to around

300° Fahrenheit. Dewatered biosolids are evenly
conveyed on the drums. The nip, or the place where
the two drums nearly touch, places the biosolids in a

unique environment under temperature and pressure.

SCALABILITY

Conservative Annual Throughput
of Each Double Drum Drier

BTU Required for Each Double
Drum Drier
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DRYING &
PASTEURIZATION

Material adheres to the surface of the drum, making a
¥, rotation to the static scraper blade. Moisture is
driven off the drum, allowing for as much as 70% to
be removed from the biosolids. The material produced
can have the appearance of fish food or coffee
grounds, depending on the treatment process prior to
being put through the Double Drum.

SCALABILITY

NO STICKY PHASE

Dewatered Biosolids Fed Into Nip Gap — Dried Biosolids in 3 Drum Revolution
Flash Evaporation occurs when pressure increases in the nip

Double Drum Surface ~20% Feed Solids Dried to >75% Cake
Temperature 80 PS| Steam Solids Before Pasteurization
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PASTEURIZATION

= Heating & Drying of Biosolids in Top Zone

= Time & Temperature Met in Bottom Zone

Feed ~50% TS- Output ~80% TS

= Pasteurization: 158°F for 30 Min & 75% TS Minimum

SIMPLICITY

Testing Verified through monthly testing
to ensure Class AA
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Pelletization

Pasco Milling & Bagging Facility

Class AA Biosolids from the Solar Thermal Pasteurization

plant will be pelletized to produce FloridaGreen

9,000

Dry Tons Per Year

500,000+

32 |b Bags of
FloriaGreen Annually

+4.5 Ton/Hr

Three 24" Pellet Mills

—

o
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Pelletization

Milling & Bagging Technology

- Pellet Mills produce 1/8,", 1/4", or 3/8" diameter pellets
- Dust Reduction

- Consistent Sizing

- Increased Bulk Density & Marketability

- Drier Agnostic (80%+ TS Required)

~50 $500+ 145°-155° F

Lbs Per Cubic Foot Bagged Product LIGNIN
Bulk Density Sells for Per Ton ACTIVATION
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For Beneficial Reuse

Milling & Bagging
Many drying technologies produce a final product that is
dusty and not uniform in size. Pelletization is a great

solution. Once pelletized, the final product can be easily

Robor & Stand

marketed and distributed for beneficial reuse.

KyAle 1500+ Up to 2.0
Residential & RUNTIME HOURS TONS PER HOUR
Commercial Bags PER DIE & ROLLERS PER PELLET MILL
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For Beneficial Reuse

» Fully Automated Bagging Line

= American-Newlong Bagging System
» Fuji Robot Cell

» Production: 6-10 bags per minute

» 32Ib or 50 Ib bags
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For Beneficial Reuse

Bagging and selling pelletized biosolids creates a
valuable revenue stream by transforming waste into a
marketable, eco-friendly fertilizer product. This
approach supports sustainable waste management
while meeting consumer demand for organic and
nutrient-rich soil amendments.

Profitability
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Beneficial Reuse

Before

TBE

After applying FloridaGreen on her home lawn, the
City of Kokomo Wastewater Plant Superintendent
saw significant improvements. Here are the before
and after results.
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For Beneficial Reuse

What about PFAS?

We monitor the biosolids that produce

FloridaGreen to ensure its safety and compliance.

As state regulations evolve, marketing and
distribution will be adjusted accordingly.

FLORIDAGREEN

FERTILIZE ===
* BEAUTIFUL LAWNS, GARDENS, FLOWERS *

ALL-PURPOSE « SLOW-RELEASE FERTILIZER
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ALL-PURPOSE - SLOW-RELEASE FERTILIZER
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For Beneficial Reuse

What about PFAS?

PFOS & PFOA Levels

3.68-15.5 ppb'f

PFOS & PFOA Levels

2.7 ppb
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New Destruction
Technologies

P\

|

w ’,"-“ g _‘\“g '\
i | J{‘/ J : ‘_‘:.4 :\_

‘ = Y

i1

AJ

Gasification & Pyrolysis

SCWO

ALTERNATIVE FUEL

MERRELL BROS NEW TECH
COMING SOON!
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& RECOMMENDATIONS

, less land app,

More regulations
full landfills.

01

Plan with a long-term solution in mind.

02

Volume & Moisture reduction is key.

03
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DUSTIN SMITH, CEO FLORIDAGREEN

* BEAUTIFUL LAWNS, GARDENS, FLOWERS »
ALL-PURPOSE « SLOW-RELEASE FERTILIZER

MADE IN U.S.A.
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