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Executive Summary

Hurricane Helene Environmental Remediation Remediation Process Flow

Hurricane Helene Impact Hurricane Debris Collection -

%

The storm created 5.2 million cubic yards of wood debris in Northeast TN, 5.2M cubic yards wood debris collected and stockpiled for processing
damaged 31 businesses (11 destroyed), and completely submerged Erwin's

wastewater facility under 12 feet of floodwater.

Pilot Project: PURCHASED Biochar —T

$9,460 proof-of-concept using BiocharNow certified biochar + microbes +
A $9,460 pilot project will use PURCHASED biochar from BiocharNow, chitosan

treating 10,000 gallons of water ($3,060) and 1 acre of soil (§6,400) with
biochar-microbes-chitosan trifecta technology.

Pilot Project: Proof of Concept pIS

Pyrolysis Kilns Installation -T

$8.09M investment in 30 kilns producing 48 cy biochar/day ($16,800 daily
After successful pilot, City of Erwin can invest $8.09 million for 30 pyrolysis value)

kilns (§7.5M) plus equipment, creating an ongoing municipal waste-to-value
operation with permanent green jobs.

Full-Scale Implementation o

Water & Soil Treatment —T

Biochar water socks + carboxymethyl chitosan for water; biochar +
The project will achieve 99% water remediation and near-99% soil quaternary chitosan BSF for soil

Expected Outcomes

i

remediation of priority areas within 1.5-5 years, with ongoing capacity to
process municipal wood waste for decades.

o Remediation Success
99% water + near-99% soil remediation within 1.5-5 years, with ongoing
capacity
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Section 1: Hurricane Helene
Impact Assessment

Verified Environmental Damage & Remediation Needs

it

3

Water Contamination Infrastructure Damage Debris Management
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Verified Environmental Impact S
Debris Distribution by County

‘ 5.2 Million Cubic Yards Debris 16
17}
Greene County: 1.6M cy Cocke County: 1.4M cy E 12
2
o 0.8
[ =
=]
m 31 Businesses Affected E 0.4 -
11 Destroyed 14 Major Damage 6 Minor Damage 0
L Greene County Cocke County Other Counties Erwin & Unicoi
]
o= Wastewater Facility Submerged
12 feet of floodwater inundated critical infrastructure Business Impact Analysis
\
I Cestroyed
I Major Damage
[ Minor Damage
Recovery Funding Allocation
$35M $65M
Water/Wastewater Debris/Land Recovery
$ & alnla
= [
$9.6M $100M 4.3% - 5.6%
TDOT Debris Funding HEAL Program Unemployment (Oct 2024)

Sources: NOAA, TN.gov, NBC News, Johnson City Press
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Section 2: Remediation Solution
Overview

Biochar-Microbes-Chitosan Trifecta Technology

v & 5

BiocharNow NaturaSolve Microbes Chitosan

EPA TSCA Listed, OMRI Certified pyrolysis biochar 100% natural, non-GMO beneficial bacteria and

Biodegradable chelating agent from crustacean
for contaminant adsorption fungi for bioremediation

shells for metal binding

NaturaSolve Microbes: Dual-Action Remediation
WaterMix SoilMix

» Specialized aerobic bacteria blend for water treatment

o Reduces phosphorus, nitrogen, and ammonia levels

» Proven: 59% increased digester capacity, >98% cyanide reduction
» Safe for aquatic life, requires 3 PPM oxygen

» Beneficial bacteria and fungi for soil remediation
o Increases water retention and organic matter

» Reduces water needs by 30-50% after treatment
» Safe for children, pets, and pollinators
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BiocharNow Technology Deep Dive

Industry-Leading Biochar Technology

Company Profile
@ Founded in 2011, headquartered in Colorado, USA
@ 600+ customers including USDA, Army Corps of Engineers, DuPont

@ 12 technology patents, 17 patents overall including U.S. Patent
9,878,924

Industry-Leading Certifications

@ Q O

EPA TSCA Listed
ONLY EPA-approved for
unrestricted use

USDA Bio-preferred

Federal purchasing priority

OMRI Certified

Approved for organic use

DuPont South River Mercury Remediation

a Initial 50/50 biochar/soil mix optimized to 15% biochar by weight for cost-
effectiveness
Results: 25-30% mercury reduction in treated areas

Field-proven in pond, floodplain, and surface water applications
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Advanced Pyrolysis Technology

A & v

Wood Waste Input
Dead trees, landfill waste,
ag waste

Biochar Output
Clean carbon product

Pyrolysis Process
Oxygen-deprived, 1250°F

Production Specifications

mo 1250°F Processing c 8-10 Hour Process

Optimal pyrolysis temperature vs competitors' minutes

o Zero Waste Streams o 600 Ibs/day per kiln

Environmentally sustainable 1.6 cubic yards daily output

Performance Metrics

30% $350/cy

Conversion rate Market value
from wood to biochar for clean biochar

$560/day

Revenue per kiln
at full production
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Advanced Contaminant Adsorption Technology _ _
Biochar Porosity Structure

Exceptional Surface Area

Micro-pores (<2nm) Meso-pores (2-50nm)
BiocharNow biochar features 300-2000 m?/g surface area, providing o ® o O
massive adsorption capacity — just one gram can have surface area equal to °
1-10 tennis courts. Q O

Macro-pores (>50nm) Surface Area: 300-2000 m?/g

Multi-Mechanism Remediation

 Electrostatic attraction between negatively charged biochar surface and

positively charged metal ions Contaminant Removal Performance

» Surface complexation with oxygen-containing functional groups

= 100
 Micropore entrapment of contaminants within complex pore structure = o
 Precipitation of dissolved metals on biochar surface § 60
i
11
Synergistic Action with Microbes & Chitosan S
=
Biochar provides habitat for beneficial microorganisms, enhancing biological € 0
degradation while chitosan adds additional binding capacity for both organic o

and inorganic contaminants.

DuPont Case Study: South River Mercury Remediation
Optimized to 15% biochar by weight, achieving 25-30% mercury reduction in

contaminated soil and water systems. Molecular Binding Mechanisms

Biochar-
Metal

Binding
Interaction

Carbon
n
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Section: Water & Soil Remediation

NaturaSolve Microbes + BiocharNow + Chitosan Trifecta

Integrating NaturaSolve's 100% natural, non-GMO beneficial bacteria and fungi with biochar and
chitosan for comprehensive remediation

L )
WaterMix SoilMix Testing Protocols
Beneficial bacteria for chelation and nutrient reduction Bacteria and fungi for contaminant transformation Performance verification and compliance monitoring
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Water Treatment Protocols

Biochar-Microbes-Chitosan Trifecta Water Treatment Deployment Steps

NaturaSolve WaterMix Protocol o
<&« Site Assessment
NaturaSolve WaterMix is a 100% natural beneficial bacteria blend that

addresses organic material processing, heavy metal chelation, and water
rebalancing.

Test water quality parameters: pH, turbidity, heavy metals, nutrients. Map
treatment area and flow patterns.

» Cleaning Phase: Higher ratio application to enhance bacteria competition
* Maintenance Phase: Lower ratio application for sustained water quality

e Requires minimum 3 PPM oxygen (water must be aerated) ## NaturaSolve WaterMix Application

e Do not apply to chlorinated water or UV systems Apply NaturaSolve WaterMix at Cleaning Phase dosage. Ensure water is

aerated to maintain minimum 3 PPM oxygen levels.

Biochar Water Sock Deployment

Install 8-10 biochar water socks in strategic locations throughout the water
treatment system. This provides 1.5 cubic yards of biochar with maximum

surface area for contaminant adsorption. W8 Biochar Water Sock Installation

Prepare and install 8-10 biochar water socks containing 1.5 cy of high-
quality BiocharNow biochar.

Carboxymethyl Chitosan Protocol

Mix 6 kg carboxymethyl chitosan in 100 gallons of water

Allow to fully hydrate and activate for 3 hours

Add activated solution to 10,000-gallon treatment system . o
& Chitosan Application

Circulate for 24-48 hours before final testin
g Mix 6 kg carboxymethyl chitosan in 100 gallons water. Allow 3 hours for

activation before adding to 10,000-gallon system.

Independently Verified Performance

99.8% 98%+ 59%

Phosphorus Cyanide Digester
Removal Reduction Capacity 1 After 24-48 hours, verify 90-99% contaminant removal. Switch to

NaturaSolve Maintenance Phase dosage for long-term water quality.

l~~ Monitoring & Transition to Maintenance
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Soil Treatment Methodology

Application Protocol

NaturaSolve SoilMix

100% natural beneficial bacteria and fungi blend for soil remediation. Safe
for use around children, pets, and bees with 5+ year shelf life.

v Degrades contaminants v Improves water retention

v Enhances nutrient density v Increases humic acid

Step 1: SoilMix Preparation

Combine 1.4-3 oz NaturaSolve SoilMix with 10 gallons water (covers 10,000
sq ft). Apply with sprayer when soil temperature is above 50°F.

Step 2: Biochar Application

Apply 12 cubic yards biochar per acre . Spread evenly across soil surface
using calibrated spreader equipment.

Step 3: Quaternary Chitosan Addition

Add 6 kg quaternary chitosan BSF per acre . Dilute in 50-100 gallons water
before spraying over biochar layer.

Step 4: Soil Integration

tiller. Make 2-3 passes for thorough mixing.

Step 5: Treatment Phases

Build-up Phase: 3 separate SoilMix treatments over 6-9 weeks (third
application: reduce to 1 oz per 10 gallons).

Enhancement Phase: 2-3 maintenance applications annually to sustain
bacterial growth and benefits.

Experimental Design

Treatment Plot

Control Plot NaturaSolve + Biochar +
No amendment application I Chitosan
Standard soil testing 1.4-3 0z/10gal + 12 cy/acre +
Baseline monitoring 6 kg/acre

Full monitoring protocol
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Incorporate biochar and chitosan to 6-8 inch depth using disc harrow or rotary

NaturaSolve SoilMix & Trifecta Benefits

NaturaSolve SoilMix Composition

Beneficial Bacteria

Multiple species including Bacillus subtilis for
soil remediation and organic matter
processing

Treatment Frequency
Initial: 3 applications (6-9 weeks)
Maintenance: 2-3 applications yearly

Trifecta Integration Methodology

NaturaSolve Application

6-8 inch depth

%’ Enhanced Biodiversity

Rapid increase in soil organic matter
Improved microbial colonization
880% yield improvement (Cornell)

2 Improved Soil Structure

Reduced compaction
Enhanced nutrient availability
Increased porosity and aeration

Q

Beneficial Fungi
Mycorrhizal species that improve nutrient
absorption and soil structure

Economics

~$70/acre/year

Saves $100-264/acre on fertilizer
Reduces water usage by 30-50%

| Followed by Biochar + Chitosan BSF

Multiple tilling passes —

@ Water Retention

30-67% water savings
Reduced irrigation frequency
Greater drought resilience

© Contaminant Removal

90-99% heavy metal adsorption
Persistent organic pollutant binding
Long-term stabilization of toxins
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Complete Trifecta Components _ o
Pilot Cost Distribution

All biochar for the pilot project will be PURCHASED from BiocharNow

.

Water Treatment (10,000 gallons)

8-10 Biochar Water Socks $1,800
1.5 cy Free Biochar $180
NaturaSolve WaterMix $340
B Water Treatment (£3,400) [ Soil Treatment ($6,960)

6 kg Carboxymethyl Chitosan ($180/kg) $1,080
Total Water Treatment $3,400

NaturaSolve WaterMix Specifications: Trifecta Com ponents Brea kdown

100% natural aerobic beneficial bacteria blend that reduces phosphorus, nitrogen, and

ammonia levels. Requires 3 PPM oxygen for optimal performance. 4,500

4,000
L 3,500
3,000
2,500
2,000

\ 4 . :
9% Soil Treatment (1 acre) 1500
1,000
12 cy Biochar ($350/cy) $4,200 500 - - .
e N
0

NaturaSolve SoilMix $560 iochar

Cost (F)

wrasoive M Microbes chitosar mdmpu.:;auﬂﬂ
Ma
6 kg Quaternary Chitosan BSF ($180/kg) $1,080
@ Water Treatment @ Soil Treatment
Mixing & Application $1,120
Total Soil Treatment $6,960

NaturaSolve SoilMix Specifications:
Blend of beneficial bacteria and fungi that increase organic matter, improve water
retention, and enhance nutrient cycling. Application rate: 1.4-3 oz per 10 gallons water

per 10,000 sq ft. . . . .
Biochar-Microbes-Chitosan Trifecta
X
(o) L 0]
Biochar NaturaSolve Chitosan
TOTAL PILOT PROJECT $1 0,360 Physical structure Beneficial microbes Binding agent
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Remediation SOPs

Standard Operating Procedures

o Environmental Controls & Safety

v/ Site assessment and security perimeter establishment

PPE requirements: gloves, eye protection, respirators when handling dry
biochar

v Runoff containment systems with filtration barriers
v Daily safety briefings and incident response protocols

v Weather monitoring and contingency planning

e Mixing Procedures

v/ Carboxymethyl chitosan: Mix 6kg in 100 gallons, stir 15 min, wait 3 hours
v Biochar hydration: 12-24 hours pre-soak for optimal adsorption

v Soil mixture: 12 cy biochar per acre, blend with 6kg quaternary chitosan
BSF

v Equipment cleaning: Triple rinse procedure between batches

v Quality control testing of each prepared batch

e Application Methodology

v/ Water treatment: Install 8-10 biochar socks per 10,000 gallons

v Soil application: Uniform spreading with calibrated equipment

v Control plot establishment for comparative analysis

v Application during dry periods with 48-hour precipitation forecast check

v/ Staging area preparation with containment measures

Hurricane Helene Environmental Remediation | October 2025

Implementation Flow

R 0

Site Assessment Safety Controls

/ &

Material Mixing Application

D o A
-
® e

Monitoring Documentation

o Post-Treatment Monitoring

v/ Water sampling: Day 1, 7, 14, 30, then monthly

v Soil testing: Baseline, 30, 90, 180 days

v Heavy metals panel (Pb, As, Hg, Cd, Cr) via EPA methods
v Photo documentation with standardized reference markers

v/ Environmental parameters: pH, temperature, turbidity

Recordkeeping & Documentation

v Daily logs with weather conditions and operations performed
v/ Chain of custody forms for all laboratory samples

v Photographic documentation with GPS coordinates

v/ Material usage tracking and batch identification

v Monthly progress reports to regulatory agencies
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Implementation Timeline

Project Phases & Timeline

Phase 1: Planning & Permitting

Months 1-2 : Initial site assessment, regulatory approvals,
stakeholder engagement, and procurement planning.

Phase 2: Pilot Execution

Month 3 : Procure biochar from BiocharNow, site
preparation, water sock installation, chitosan mixing, and
treatment application for both water and soil sites.

Phase 3: Initial Monitoring

Months 4-6 : Weekly water and soil sampling, contaminant
measurements, biological assessments, and preliminary
data collection.

Phase 4: Data Analysis & Reporting

Months 7-9 : Statistical analysis of remediation efficacy,
full technical report preparation, and presentation of
results to stakeholders.

Phase 5: Scale-Up Planning

Months 10-12 : Full-scale deployment planning, pyrolysis
kiln investment strategy, and long-term operational
framework development.

Full Rollout Timeline

Following pilot success, full-scale implementation will
achieve 99% water remediation and near-99% soil
remediation in priority areas within 1.5-5 years, with
ongoing debris processing capacity.
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Implementation Gantt Chart

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Planning & Permitting -
Pilot Execution -

Initial Monitoring

Data Analysis &
Reporting

Scale-Up Planning

Full Rollout Timeline (Post-Pilot)
. J ' |

6 months 1 year 1.5 years 3 years 5years

® Water Remediation @ Soil Remediation 30-Kiln Deployment @ Ongoing Operations
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Regulatory Compliance

Compliance Requirements & Advantages

EPA Regulations

BiocharNow biochar is EPA TSCA Listed -the ONLY biochar approved by US Organic Materials ~ Environmental ~ US Department

. . . . Review Institute ~ Protection Agenc of Agriculture
EPA for unrestricted use . This ensures full compliance with federal view st R gricutd

environmental regulations and eliminates permitting delays.

USDA & OMRI Certifications Permit & Approval Timeline

BiocharNow holds OMRI certification for organic use and USDA Bio- ® Week 1: Initial Applications
Preferred status, ensuring compliance with agricultural and remediation Submit Tennessee DEQ Water Quality and Land Disturbance permit applications
standards while qualifying for federal purchasing preferences. ®

Week 2-3: Local Approvals

. Secure Erwin municipal permits and landowner agreements
Tennessee DEQ Requirements

The pilot project requires Water Quality permits for the water treatment ® Week3-4: Funding Documentation
portion and Land Disturbance permits for soil application. Pre-approved Complete NRCS EQIP funding application with BiocharNow certification
documents

BiocharNow products simplify this process.

® week 4-6: Final Approvals
Receive permits and begin implementation

Funding Eligibility
BiocharNow's pre-certifications ensure immediate eligibility for NRCS EQIP
funding ($200/acre), FEMA disaster recovery grants, and state environmental

remediation funds.

BiocharNow Regulatory Advantage

Using BiocharNow's pre-approved, certified biochar eliminates approximately 6-12
weeks from the typical permitting process and removes regulatory uncertainty for
Erwin's remediation project.
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Remediation Performance Projections

.

== Water Remediation
s
Achieves >99% contaminant removal in treated streams within 1.5-5 years

Phosphorus 99.8%

Ammonia 89.7%

Remediation Effectiveness (%

Heavy Metals (most) 100%

‘C Soil Remediation
Near-99% remediation of legacy contamination in 3-5 years

# Enhanced Root Growth . 30-67% Water Savings

## Improved Microbial Activity +~ Higher Nutrient Retention

Community Benefits

O l @

Disaster Resilience Economic Recovery Environmental
Restoration
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Progressive Remediation Timeline

] Water Remediation (%) [__] Soil Remediation (%)

100

Al
4

20

0
Initial 6 Months

1 Year

Water Quality Improvement

Before Treatment

Key Results Summary

1.5-5 Year Timeline
For complete remediation

lg' Priority Areas First

Strategic deployment

2 Years 3 Years 5 Years
Timeline

After Treatment (1.5 years)

YA >99% Effectiveness
[ )
For target contaminants

s, Long-Term Stability

Continuous effectiveness
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Post-Pilot Investment Pathway £ Vear R Proiecti
-Year revenue Projection

$ $8.09M Total Investment :g
30 Kilns: $7.5M ($250K each) Equipment: $590K 20
w25
h Production Capacity = iz
48 cy/day 17,520 cy/year 5

0 |

Biochar Sales Carbon Credits Feimbursements

ah

40-60 Processing Jobs 20 Permanent Positions

20-Year Revenue Projection

160
140

120
100
80
&0
40
20
0 |

Biochar Sales Carbon Credits Reimbursements Total

Millions &

Total: $146.3M-$§154.2M (18.1-19.1x ROI)

Investment to Revenue Timeline

40
35
30
25
20
15
10

e s s ===
]

1]
Year 0 Year 1 Year 2 Year 3 Year 4 Year o

Millions &

------‘E..-------i---------i---------m

~ Annual ROI: 90-95%

Sustainable ongoing municipal waste processing capability Initial Investment: $8.09M Payback Period: ~1.3 years
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Contact Information

Get in Touch

@ Steve Nice ,‘
-

Shield Nutraceuticals, Inc.
Q@ 2109 W. Market St., Johnson City, TN 37604

R 423-202-6145

% i . . a 9
S steve@shieldnutra.com Hurricane Helene Environmental Remediation

Our biochar-microbes-chitosan trifecta technology provides
cutting-edge remediation solutions for Erwin's water and soil

Ready to Start? contamination challenges.

For pilot project implementation, full-scale deployment planning, or

e ¢ S

technical questions, please contact us.

@ Pilot Project Setup @ Full-Scale Planning _ o )
Water Treatment  Soil Remediation  Pyrolysis Technology
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Hurricane Helene Environmental
Remediation

Executive Summary

Trifecta Technology for Water & Soil Recovery
Erwin, Tennessee

Prepared for Executive Leadership and Key Decision Makers

it

v @ [

Water Remediation Soil Recovery Biochar ROI Analysis

Contact Information
Steve Nice
Shield Nutraceuticals, Inc.
2109 W. Market St., Johnson City, TN 37604
Phone: 423-202-6145 | Email: steve@shieldnutra.com
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Executive Overview

Hurricane Helene Environmental Remediation Remediation Process Flow

Hurricane Helene Impact Disaster Impact Assessment —_

F 3

5.2 million cubic yards of wood debris generated in Northeast Tennessee. 5.2M cubic yards debris, 31 businesses affected, wastewater facility

31 businesses affected (11 destroyed, 14 with major damage), and the submerged
wastewater facility was completely submerged under 12 feet of floodwater.
Biochar-Microbes-Chitosan Trifecta Trifecta Solution Deployment —

Revolutionary remediation solution combining BiocharNow's EPA TSCA- BiocharNow biochar + specialized microbes + targeted chitosan compounds

approved biochar with specialized microbes and targeted chitosan
compounds for synergistic contaminant removal and ecosystem restoration.

PA $9,460 Pilot Implementation -1

Pilot Project Design _ _
PURCHASED biochar treatment of 10,000 gallons water and 1 acre soil

Initial $9,460 pilot using PURCHASED biochar from BiocharNow: $3,060
for water treatment (10,000 gallons) and $6,400 for soil treatment (1 acre) to

demonstrate efficacy and establish protocols.
Full-Scale Deployment -T

Full-Scale Implementation $8.09M investment in 30 pyrolysis kilns producing 48 cy biochar daily

$8.09 million investment for 30 pyrolysis kilns (§7.5M) and equipment,
producing 48 cy/day of biochar. Delivers 90-95% annual ROI while

processing Hurricane Helene debris over decades. ° 99% Remediation Success
Water and near-99% soil recovery in 1.5-5 years, 90-95% annual ROI
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Verified Environmental Damage

5.2 Million Cubic Yards Debris iji

Requiring extensive processing and remediation 1.4
12
1.0
0.8
0.6

Debris Distribution by County
0.4
0.2

0 l . . -

([ Greene County Cocke County Other Counties Erwin & Unicoi

Wastewater Facility Crisis
12 feet of floodwater inundated critical infrastructure

&= 31 Businesses Affected in Erwin

Million Cubic Yards

11 Destroyed 14 Major Damage 6 Minor Damage

i

Affected Areas in East Tennessee

Tennessee

» e
rwin
- Cocke

Business Impact Breakdown

I Cestroyed
I Major Damage
[ Minor Damage

%+ $100M HEAL Program e Unemployment Spike
$35M Water/Wastewater + $65M 4.3% to 5.6% (October 2024) Sources: NOAA, TN.gov, NBC News, Johnson City Press
Debris Recovery
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BiocharNow Technology

Industry-Leading Certifications

EPA TSCA Listed

ake ONLY EPA-approved biochar for unrestricted use

OMRI Certified

Approved for organic use in agriculture

‘o USDA BioPreferred

Prioritized in government contracts

Company Expertise

Patented Technology

12 technology patents and 17 total patents for biochar production and
applications

Extensive Client Base

600+ customers including DuPont, U.S. Army Corps of Engineers, USDA, and
major environmental firms

BiocharNow Technology | Hurricane Helene Environmental Remediation

DuPont South River Case Study

=  Mercury Remediation Project

BiocharNow's technology was implemented by DuPont for mercury
remediation in the South River, Virginia. This high-profile environmental
restoration project demonstrates the effectiveness of biochar in heavy
metal remediation.

Implementation Evolution

e |Initially tested with 50/50 biochar/soil mix
e Optimized to 15% biochar by weight for cost-effectiveness

» Developed improved delivery mechanism for field application

Verified Results

25-30%

Mercury Reduction

100%

EPA Compliance

99%+

Treatment Efficacy

"BiocharNow provided a consistent, high-quality product that helped us achieve our
remediation goals while meeting all regulatory requirements.” — DuPont Environmental
Engineer
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Water Treatment Efficiency

Contaminant Removal Rates

99.8% (I Phosphorus
89.7% (Y  Ammonia
oy Phosphate
100% (Y Heavy Metals*

*100% removal for aluminum, arsenic, cadmium, chromium, lead & mercury

Soil Treatment Benefits

Soil Health Improvements

30-67% Water Savings

Increased water retention & infiltration

» Enhanced Root Development
Denser, deeper root systems

. Improved Soil Structure
— Better aeration, tilth, and nutrient retention

& Increased Microbial Activity
Higher beneficial organism populations

Hurricane Helene Environmental Remediation | October 2025

Water Contaminant Removal Efficacy

Turbidity Phosphorus Ammonia Phosphate Heavy Metals

100

B

=

B

=]

4

=]

2

=

Removal Efficiency (%)

Before/After Visual Comparison

= Before Treatment ~=~n After Treatment
Contaminated Stream Water 99% Remediated Water

\’ Before Treatment " After Treatment
Compromised Soil Structure Enhanced Root Growth

© Based on independent laboratory testing and field trials
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Pilot Project Cost Breakdown

This pilot uses PURCHASED biochar from BiocharNow for proof of concept

Water Treatment: $3,060

8-10 biochar water socks

» 1.5 cubic yards free biochar

6 kg carboxymethyl chitosan
Treatment capacity: 10,000 gallons

‘9 Soil Treatment: $6,400

» 12 cubic yards biochar at $350/cy: $4,200

« 6 kg quaternary chitosan BSF at $180/kg: $1,080
« Mixing & application: $1,120

o Treatment area: 1 acre

TOTAL PILOT COST:

Pilot Project Design | Hurricane Helene Environmental Remediation

$3,060

$6,400

$9,460

Cost Distribution Analysis

Pilot Cost Allocation

Component Cost Breakdown

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

Cost (5)
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Pilot Objectives

o Establish performance baseline [ Validate remediation efficacy

o Optimize treatment protocols [ Document results for full-scale

Copyright © Shield Nutraceuticals, Inc. 2025
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Implementation Timeline

Project Execution & Timeline Project Timeline Visualization

Phase 1: Planning & Permitting

Months 1-2: Site assessment, regulatory approvals, procurement of 12-Month Pilot & Planning Timeline

PURCHASED biochar from BiocharNow, baseline sampling, and experimental Phase Month 1 Month 3 Month 6 Month 9 Month 12
design. Timeline I I I I I
Phase 2: Pilot Execution Planning & -
S . . Permitti
Month 3: $9,460 pilot implementation using 10,000 gallons water treatment ermitting 2 months
and 1 acre soil treatment with biochar-microbes-chitosan trifecta. Pilot Execution .
1 month

Phase 3: Monitoring Monitoring D

Months 4-6: Weekly then bi-weekly sampling, data collection, contaminant Analysis & 3 months
level testing, soil/water quality assessment, and performance evaluation. Reporting -
3 months
Phase 4: Analysis & Reporting Scale-Up -
Months 7-9: Data compilation, statistical analysis, efficacy assessment, cost- Planning 3 months

benefit analysis, and final report preparation for stakeholders.

Phase 5: Scale-Up Planning

Months 10-12: Full-scale deployment planning, equipment procurement
strategy, 30-kiln implementation blueprint, financing, and workforce Full-Scale Remediation Timeline

development. i
Water Remediation: 1.5-3 Years

Long-Term Remediation Q 99% contaminant removal in priority water bodies using biochar water socks
and carboxymethyl chitosan

Priority areas will achieve 99% water remediation and near-99% soil

remediation within 1.5-5 years, with ongoing capacity for continuous Soil Remediation: 3-5 Years

processing. \’ Near-99% contaminant reduction in priority soil areas using biochar and

quaternary chitosan BSF
Ongoing Municipal Operation

Zo 30 kilns provide continuous capacity for municipal waste processing beyond
Hurricane Helene debris
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Regulatory Compliance

Meeting All Environmental Standards & Requirements

° N
v
EPA TSCA Listed Biochar OMRI & USDA BioPreferred TN DEC Permits
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Expected Outcomes

Remediation Performance Projections Comprehensive Benefits

. . . Water Remediation Outcomes
Progressive Recovery Timeline

Overall Effectiveness

[ water Remediation (%) [ Soil Remediation (%) >99% contamination removal in treated streams within 1.5-5 years
100 ———————

£ oo — ' i

5@; . Specific Contaminant Removal

§ 20 Phosphorus: 99.8% | Ammonia: 89.7% | Phosphate: 86.6%
T

£ 60

& 5 Heavy Metals Removal

"':J 40 100% for aluminum, arsenic, lead, mercury, chromium

o

@ 30

D 20

g 10 : -

0 Soil Remediation Outcomes
& Months 1 Year 2 Years 3 Years 5 Years Contamination Reduction

Based on BiocharNow performance data and DuPont case studies Near-99% remediation of legacy contamination in 3-5 years

Water Conservation

Water Contaminant Removal Rates 30-67% reduced water requirements in treated soils

100 Root & Plant Growth
90 Enhanced root development and improved soil structure
B0
E 70
L A0 q o
& - Community Benefits
E . o .
g 40 Disaster Resilience Job Creation
é a0 Enhanced flood resistance and environmental 40-60 processing jobs, 20 permanent positions
20 stability
0 Long-Term Value
0 Economic Recovery Sustainable solution for ongoing waste
Restored business district and agricultural lands management

Phosphorus Ammaonia Phosphate Heawy Metals Organics

Independent laboratory testing confirms exceptional removal rates
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Post-Pilot Investment Pathway Revenue Projections

)
$ Total Investment: $8.09M 5-Year Revenue: $36.57M-$38.54M
Pyrolysis Kilns: Equipment/Infrastructure: 4.52-4.76x Return on Investment
30 x $250K = §7.5M $590K 40
\ 35
) % 30
E
u Production Capacity S5
= 20
Daily Output: Annual Output: 2 45
48 cubic yards/day 17,520 cubic yards/year .E'ﬂ# 10
\ 5 | | | | | | | | |
. || || || || |
:.: Job Creation Year 1 Year 2 Year 3 Year 4 Year 5 Total
ah
40-60 Processing Jobs 20 Permanent Positions

20-Year Revenue: $146.3M-$154.2M

18.1-19.1x Return on Investment

1 Cumulative Revenue (Millions )

4!
i
L

160
140
120
100
80
60
40
20

Cumulative Revenue (Millions

¥rs Yr 10 Y115 Yr 20
Annual Return on Investment ' ' ' '

90-95%

Industry-leading ROI for environmental remediation

Investment Timeline

Pilot 1.3 Yr Payback
o Year 5
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Next Steps & Recommendations

Action Plan for Hurricane Helene Remediation Implementation Timeline
Critical Decision Path @ Months 1-2: Planning & Approval
Following a clear, sequential approach ensures successful implementation © Secure $9,460 pilot funding

and maximum environmental recovery. ® Procure BiocharNow materials

@ Complete site assessments

1 Approve Pilot Project Funding @ Obtain necessary permits

Secure $9,460 for proof-of-concept using PURCHASED biochar from
e Month 3: Pilot Execution

BiocharNow
& Deploy water treatment system

o  Execute 3-Month Pilot Phase
Implement water treatment (10,000 gallons) and soil remediation (1 acre) Y Apply soil treatment protocol
with the biochar-microbes-chitosan trifecta B Begin data collection

2 Review Results & Data Analysis Months 4-6: Monitoring & Analysis

Evaluate remediation efficacy, cost-efficiency, and scalability potential for full-

. . Ongoing sample collection
scale implementation going p

Data analysis & reporting

Prepare full-scale proposal
4 Secure Full-Scale Investment

Procure $8.09M funding for 30-kiln deployment ($7.5M) plus support .
equipment ($590K) 0 Months 7-12: Full-Scale Implementation

$ Secure $8.09M funding

Begin Full-Scale Remediation 28 Install 30-kiln system

Launch 30-kiln operation to achieve 99% water and near-99% soil O Begin full-scale production

TG TEN T 54 172 < Launch remediation program

Critical Decision Point: Month 6

Based on pilot results, stakeholders will make GO/NO-GO decision on full-scale

implementation. Preliminary data suggests >95% success probability with 90-95%
annual ROI potential.
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Contact Information

Get in Touch With Us Today

Steve Nice

Shield Nutraceuticals, Inc.

N

2109 W. Market St. ‘. Phone Email
423-202-6145 =~ steve@shieldnutra.com

o

Johnson City, TN 37604

For pilot project implementation or technical questions, contact us today.

11 Schedule a Consultation
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Hurricane Helene Carbon Credit
Economics

Pyrolysis ROl Analysis

Economic Opportunity Assessment Through
Biochar Production in Erwin, Tennessee

Financial White Paper for Government Officials and Investment Stakeholders

& |~ ks - &S

Carbon Credits ROI Analysis Pyrolysis Investment Sustainability

Contact Information
Steve Nice
Shield Nutraceuticals, Inc.
2109 W. Market St., Johnson City, TN 37604
Phone: 423-202-6145 | Email: steve@shieldnutra.com
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Transforming Disaster Debris into Economic Opportunity

The Hurricane Helene disaster has created both environmental challenges and economic opportunities for Erwin, TN. This analysis presents the complete financial
model for transforming 5.2M cubic yards of wood debris into biochar through pyrolysis, generating multiple revenue streams while addressing environmental
remediation needs.

Investment & ROI Highlights Revenue Streams & Economics

Infrastructure Investment
$8.09 million - 30 pyrolysis kilns ($7.5M) plus essential equipment ($590K) Primary Revenue Sources (5-Year)

Biochar Sales: $30.66M
Production Capacity

48 cubic yards daily - Each kiln produces 1.6 cy/day of EPA-TSCA listed
biochar Application Reimbursements: $2.46M

Carbon Credits: $3.45M-$5.42M

Annual Revenue

$6.13 million - Daily revenue of $16,800 from 17,520 cy of biochar annually Pilot Project Economics
S5-Year Return Water Treatment Soil Treatment
4.52-4.76x ROI - Total 5-year revenue: $36.57M-$38.54M Cost: $3,060 Cost: $6,400

Scope: 10,000 gallons Scope: 1 acre
20-Year Revenue Materials: 8-10 biochar socks + 6kg Materials: 12 cy biochar + 6kg
$146.3M-8154.2M - 18.1-19.1x ROI over 20-year operational lifespan carboxymethyl chitosan quaternary chitosan BSF

Strategic Value

Beyond RO, this project creates permanent green jobs, demonstrates an innovative
disaster recovery model, and positions Erwin as a leader in sustainable emergency
management with potential for federal/state grant opportunities.

Hurricane Helene Carbon Credit Economics | October 2025 Copyright © Shield Nutraceuticals, Inc. 2025



Table of Contents

Hurricane Helene Carbon Credit Economics & Pyrolysis
ROI Analysis

Executive Summary
Comprehensive overview of economic opportunity

Infrastructure Investment Analysis
30-kiln deployment cost breakdown and specifications

Equipment Specifications
Pyrolysis kiln technology and production metrics

Revenue Analysis & ROI
Triple revenue streams and return on investment

Carbon Credit Economics
Carbon offset valuation and market opportunities

Application Reimbursements
NRCS EQIP, TN disaster recovery, federal grants

Carbon Credit Economics & Pyrolysis ROl | October 2025

7

10

11

12

5-Year & 20-Year Projections
Long-term financial analysis and forecasting

Scalability & Strategic Recommendations
Growth strategies and expansion opportunities

Economic Impact & Job Creation
Community benefits and employment opportunities

Risk Analysis & Mitigation
Identifying challenges and strategic solutions

Financing Options & Partnerships
Funding strategies and potential collaborations

References & Contact Information
Sources and Shield Nutraceuticals contact details

Document Overview

® White Paper #2: Carbon Credit Economics
® 17 Pages Total

® Prepared by Shield Nutraceuticals, Inc.
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Section 1; Infrastructure
Investment Analysis

30-Kiln Deployment Financial Overview

s x ¢

Investment Breakdown Equipment Costs ROI Metrics
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Capital Investment Return on Investment (ROI)

)
Total Required Investment $8 0O9M Annual Revenue Payback Period
Complete 30-kiln deployment with supporting equipment * $6 13M ~1.3 years
Annual ROI: 90-95% Investment recovery timeline
Pyrolysis Equipment Supporting Infrastructure
$7.5M $590K \

5-Year Revenue Projections

)
Equipment Breakdown B Conservative Revenue ($M) [ Optimistic Revenue ($M)
9
30 BiocharNow Pyrolyzers $250K x 30 = §7.5M _?
T
Material Handling Equipment $210K % °
5
2
Storage & Processing Facilities $180K = 4
T 3
]
Quality Control Systems $120K =2
1
Site Preparation S80K 0
Year 1 Year 2 Year 3 ear 4 Year 5
\
) 5-Year Revenue 20-Year Revenue
4.52-4.76x ROl 18.1-19.1x ROI
Per Kiln Daily: Annual Production:
600 Ibs = 1.6 cy biochar 17,520 cy/year
30 Kilns Daily: Daily Revenue ($350/cy): Revenue Streams (5-Year Projection)
48 cy biochar $16,800
\

Biochar Sales
$30.66M

Carbon Credits
$3.45M-$5.42M

O Application Reimbursements
$2.46M
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Equipment Specifications & Production Metrics

BiocharNow Technology Specifications 30-Kiln Deployment Metrics
Core Technology
® Pyrolysis Temperature: 1250°F 600 Ibs 1 '6 cy 48 cy
Daily Production per Kiln Daily Volume per Kiln Total Daily Production
X Processing Time: 8-10 hours per batch
&% Waste Production: Zero waste process
A US Patent 9,878,924 - Contaminant Removal System Annual Production Capacity
Total Patents: 12 technolo atents, 17 total patents
* =l P G 17,520 cy/year
Certifications & Approvals Based on 365-day continuous operation
@ EPATSCAListed @ OMRICertified @ USDA BioPreferred
@ BiocharNow produces the ONLY EPA-approved biochar for unrestricted Equipment Requirements
environmental use o )
lss 30 Pyrolysis Kilns ® 6 Material Handlers
Notable Implementations
600+ customers including DuPont, Army Corps of Engineers “% 2 Wood Processors =) 1 Storage Facility
DuPont South River mercury remediation: Optimized to 15% biochar mix achieving 25-
0/0 i ol
30% mercury reduction Total Investment: $8.09 million

$§7.5M for kilns + $590K for supporting equipment
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Section 2: Revenue Analysis &
Overview

Multiple Revenue Streams from Biochar Production

S @ <

Biochar Sales Carbon Credits Application Reimbursements
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Biochar Sales Revenue Breakdown

Production & Revenue Metrics

.

u Daily Production
48 cy/day (3o «ins x 1.6 cy/kiln)

600 Ibs/day per kiln = 1.6 cubic yards

$ Daily Revenue

$16,800 (25 cy x $350/cy)

Market price fixed at $350 per cubic yard

<= Annual Production

17,520 cy/year (sscy x 365 days)

Based on continuous operation with scheduled maintenance

&> Annual Revenue
=

$6.13M/year (17,520 cy x $350/cy)

Before operating costs and carbon credit revenue

Hurricane Helene Carbon Credit Economics | October 2025

Long-Term Revenue Projections

Millions of Dollars ()

ol ]

$30.66M $122.6M

5-Year Total Revenue 20-Year Total Revenue

[ Cumulative Revenue (§ Millions)
5140M

E120M
E100M
F80M
Ha0m
F40M
F20M

S0M
Year 1 Year 2 Year 3 Year 4 Year b Year 10 Year 15 Year 20

Price Sensitivity Analysis

o

Annual Revenue (& Millions)

Revenue projections based on different market pricing scenarios

FaM
3T
FGM
35M
F4M
F3M
F2M
F1IM
F0M

five (532 sley)

- || ..--"I'L'Il" ‘:.I"
neerv (350 o jstic (331 o) aium (3409 o)

Current opum pref
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Carbon Credit Economics

Carbon Credit Generation & Valuation

[ [ [

5 g *

Calculation Basis Market Valuation Verification Method
1 ton biochar = 2.7-3.0 tons CO,e sequestered, with 30- Current market rate: $32-$47/ton CO,e with average BiocharNow utilizes PURO.earth C-Sink verification with
kiln operation producing 17,520 cy biochar annually $39.50/ton and projected 5-8% annual appreciation carbon removal certificates (CORCs) for 1000+ year

sequestration

@ Note: Carbon credit revenue distribution follows a confidential partnership structure between Shield Nutraceuticals and Erwin municipal government. Revenue projections represent
Erwin's share only.

5-Year Carbon Credit Revenue (Erwin's Share) 20-Year Carbon Credit Revenue Outlook
[ Conservative Estimate [ ] Optimistic Estimate [_] Conservative Scenario [__] Optimistic Scenario
14 30
7
12 S 25
5 10 @ 20
E 0.8 E— %
% ] o 15
L 0.6 — e e — B
= s 10
S 04 [ - e — — £
o =
0.2 | (. S — — e Z2 9
5
0 © 0
Year 1 Year 2 Year 3 ‘fear 4 Year 5 Year 5 Year 10 Year 15 Year 20
Total 5-Year Revenue: $3.45M - §5.42M Total 20-Year Revenue: $18.7M - $29.3M (conservative model)
Key Variables: Market price fluctuation, verification timing, production scale Risk Factors: Regulatory changes, market saturation, carbon pricing evolution

Carbon Market Context

Growing Demand Quality Premium Hedging Strategy

Corporate net-zero commitments have tripled since BiocharNow's EPA certification and 1000+ year Contracting options include spot market sales, forward
2020, driving increased demand for high-quality carbon durability command premium pricing in voluntary contracts, and futures to mitigate volatility

removal markets
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Application Reimbursements & Grants

Funding Sources for Biochar Applications Reimbursement Eligibility & Process

NRCS EQIP Program Funding Sources Breakdown

The USDA Natural Resources Conservation Service's Environmental Quality

Incentives Program (EQIP) provides up to $450/acre for biochar soil NRCS EQIP $900,000
applications. Eligible agricultural producers can receive reimbursements for

soil health improvements using certified biochar. TN HEAL Program $750,000
Tennessee Disaster Recovery Funds FEMA Public Assistance $475,000
The TN Department of Environment & Conservation has allocated $65M

through the HEAL Program for Hurricane Helene debris management and EPA Grants $335,000
environmental restoration projects, with special consideration for innovative

remediation technologies. Total (5-Year) $2,460,000

Federal Programs & Grants

FEMA's Public Assistance program and EPA's Brownfield grants provide Application & Eligibility Process
additional funding streams for local governments implementing sustainable
remediation projects, covering up to 75% of eligible project costs . Submit documentation of BiocharNow certified product purchase

5-Year Reimbursement Projection

Conservative estimate of $2.46 million in total reimbursements over 5 #9s Verify application on eligible land or water resources
years, based on eligible acreage, standard reimbursement rates, and
projected application volumes. This creates a significant secondary revenue

: . & Complete program-specific application forms
stream beyond direct biochar sales.

S Receive reimbursement within 30-90 days of approval
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Consolidated 5-Year Revenue
Revenue Stream Breakdown

I EBiochar Sales [l Carbon Credits [ Reimbursements

a "
a7 e
%’ Biochar Sales $30.66M 79.6-83.8% D g
E 5
A& Carbon Credits $3.45M-$5.42M 9.4-14.1% =4
@ 3
g 2
<  Application Reimbursements $2.46M 6.4-6.7% &
0
TOTAL REVENUE $36.57M-$38.54M 100% feard vear2 fears veard fears
Key Assumptions ROI Analysis
@ Biochar pricing stabilized at $350/cubic yard $8.09M
@ Carbon credit valuation: $8-12.5/ton CO,e 4 52-4 76x Return on Investment Initial Investment
@ Constant production of 48 cy/day from 30-kiln operation [ ° Over 5-Year Period 90-95%
Annual ROI
1
——
— e
4 —a— @

Financial Impact: The 30-kiln deployment generates a strong ROI with diversified
revenue streams, providing resilience against market fluctuations while maintaining
exceptional returns.
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20-Year Revenue & ROI Projection

Long-Term Financial Analysis , o
Cumulative Revenue Projection (20 Years)

)
|ﬁ Total 20-Year Revenue [ Conservative Estimate [____] Optimistic Estimate
E160M
$146.3M - $154.2M 5 SoN
Annual revenue: $7.3M - $7.7M = SL20M
L 2 §100M
= $80M
[ L $60M
° shula =
7+ Return on Investment B8 Annual ROI T $40M
[<K]
o §20M
18.1’( = 19.1’( 90% = 95% SOM
Based on $8.09M investment Consistent year-over-year vears vear 10 fear1s vear 20
\
Compounding Growth Factors Long-Term Risk Considerations

~a Increasing carbon credit values (projected 3-5% annual growth) | Market Volatility

Carbon credit market fluctuations could impact 30-40% of projected revenue streams

~» Rising biochar market demand (8-12% CAGR through 2045) Regulatory Changes

Future environmental regulations may require technology adaptations
~» Operational efficiency improvements (2-3% annual)

Resource Availability
~» Technological advancements in pyrolysis processes Long-term feedstock supply depends on continued biomass availability

Technology Disruption
Emerging technologies could affect biochar market positioning

20-Year Revenue Composition

B Biochar Sales [l Carbon Credits Application Reimbursements
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Economic Impact & Job Creation

30-Kiln Deployment Economic Analysis Job Creation & Community Benefits

Direct Job Creation Production & Operations 40-50 positions
The 30-kiln deployment will create 90-120 permanent positions in Erwin and
surrounding communities, including operators, technicians, managers,
logistics specialists, and remediation experts.

Remediation Specialists 20-25 positions

Supply Chain Multiplier Effects

Beyond direct employment, the operation will support an additional 250-300
indirect jobs through local feedstock processing, transportation, equipment
maintenance, and biochar application services.

Management & Administration 15-20 positions

Regional Economic Growth

Annual economic impact to the region is projected at $12-15 million Research & Development 15-25 positions
through direct operations, tax revenue, supply chain activity, and increased
agricultural productivity from remediated land.

Unemployment Recovery Community Benefits

Expected to help reverse the post-Helene unemployment spike from 5.6% & Environmental Restoration $  Tax Revenue Growth
back to 4.3% or lower, providing stable, skilled employment in an area hit
hard by infrastructure damage and business closures.

%’ Agricultural Recovery & Skills Development
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Scalability & Strategic Recommendations

Scaling Beyond Initial Deployment

Multi-County Expansion

The Erwin model can be scaled to 12+ affected counties with similar debris
profiles. Shared infrastructure reduces deployment costs by 30-40% for
neighboring jurisdictions through equipment mobility and shared operational
expertise.

Supply Chain Resilience

Building regional supply networks for feedstock, distributing inventory
across multiple locations, and developing contingency transport
arrangements ensures continuous production despite localized disruptions.

Sustainable Deployment Model

Progressive capacity scaling (10 - 20 - 30 kilns) based on validated
production metrics and demand ensures financial sustainability. Implement
90-day performance reviews and adjust deployment pace to match
remediation objectives.

Knowledge Transfer Framework

Develop a standardized playbook with detailed SOPs, training modules, and
implementation guidance to enable rapid deployment in new disaster-
affected areas with minimal startup learning curve.

Hurricane Helene Carbon Credit Economics | October 2025

Expansion & Replication Framework

ERWIN HUB
30-Kiln Production Center
48 cy/day | Training Facility

COUNTY A COUNTYB
10-Kiln Satellite 10-Kiln Satellite

MICRO-HUB 1 MICRO-HUB 2 MICRO-HUB 3 MICRO-HUB 4
3-5Kilns 3-5Kilns 3-5 Kilns 3-5Kilns

Strategic Deployment Best Practices

@ Start with core hub before expanding to satellites
@ Establish mobile technical support teams

@ Develop shared equipment maintenance protocols
@ Create central quality control standards

@ Implement cross-training for operational staff

@ Establish regional distribution network
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Risk Analysis & Mitigation

Strategic Risk Management for Hurricane Helene Biochar Project

4 Market Volatility Risk

Fluctuating biochar market prices ($250-450/cy), unpredictable carbon credit values, competition from emerging biochar producers.

© Mitigation Strategy

Secure 3-5 year fixed-price contracts with major agricultural buyers
Develop diverse revenue streams beyond raw biochar sales (soil blends, filtration products)
Participate in multiple carbon credit markets to balance volatility

3 Regulatory Changes Risk

Evolving EPA regulations for biochar application, changing carbon credit verification protocols, potential shifts in post-disaster funding availability.

/¥ Mitigation Strategy

Maintain BiocharNow's current EPA TSCA listing and OMRI certifications
Participate in regulatory working groups to anticipate changes
Develop compliance buffer in operations to exceed minimum standards
Budget for regulatory adaptation costs in financial projections

A Feedstock Supply Risk

Inconsistent disaster debris quality, seasonal wood waste variations, competition for clean woody biomass from other industries.

&5 Mitigation Strategy

Establish municipal agreements for steady wood waste supply

Develop diversified feedstock sources (forestry, agriculture, construction)

Invest in preprocessing equipment to handle variable quality inputs

Create strategic reserves of processed feedstock during high-availability periods

E0); Technology Adoption Risk

Resistance to new remediation methods, knowledge gaps among stakeholders, competition from traditional remediation techniques.

Mitigation Strategy

Conduct targeted pilot demonstrations for key stakeholder groups
Partner with universities for third-party validation studies

Develop training programs for remediation contractors

Create case study documentation showing cost/performance advantages
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Financing Options & Partnerships

Strategic Financing for Long-Term Sustainability

Public-Private Partnership Models

Leveraging joint-ownership models where Erwin maintains majority control
(51%+) while private investors provide capital. Explore performance-based
contracts with BiocharNow for technology and implementation support.

Federal & State Funding Sources

Primary sources include FEMA Hazard Mitigation ($100M HEAL Program),
USDA Rural Development grants/loans, EPA Brownfields programs, EDA
Disaster Recovery funds, and TN Emergency Management Agency disaster
recovery allocations.

Investment Attraction Strategies

Create Opportunity Zone designation for project areas. Develop tax
increment financing (TIF) district. Leverage New Markets Tax Credits
(NMTC) for enhanced investor returns. Establish municipal green bonds for
citizen investment.

Sustainable Financing Structure

Recommended 3-phase financing : (1) $9,460 pilot funded by grants, (2)
Initial 10-kiln deployment ($3M) through federal recovery funds, (3) Full 30-
kiln deployment ($8.09M) through combined public-private investment with
revenue reinvestment.

Hurricane Helene Carbon Credit Economics | October 2025

Funding & Partnership Structure

-
JINI

Federal Funding

FEMA HEAL, USDA, EPA, EDA disaster
recovery programs

40% of funding mix

Private Investment

Equity partners, impact investors,
equipment financing

20% of funding mix

Partnership Success Metrics
® 90-95% Annual ROI

@® 90-120 New Jobs

@ cCarbon-Negative Operation

3

State & Local

TN Emergency Management, municipal
bonds, TIF districts

25% of funding mix

e |
R

Revenue Reinvestment

Biochar sales, carbon credits,
application programs

15% of funding mix

@© 4.5-4.8x 5-Year ROI
@ 5.2M cy Debris Processed
@ Long-Term Self-Sufficiency
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Hurricane Helene Carbon Credit
Economics

Executive Summary

Biochar Pyrolysis ROl Analysis &
Carbon Credit Economic Opportunity for Erwin, Tennessee

Executive Presentation for Government Officials, Investors, and Strategic Partners

l~ s @ S aen

ROI Analysis Infrastructure Carbon Credits Revenue Jobs

Contact Information
Steve Nice
Shield Nutraceuticals, Inc.
2109 W. Market St., Johnson City, TN 37604
Phone: 423-202-6145 | Email: steve@shieldnutra.com
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Executive Overview

Hurricane Helene Carbon Credit Economics Economic Benefits Snapshot
Disaster to Opportunity Conversion ) )
S  Revenue Generation & Carbon Credits
Hurricane Helene created 5.2M cubic yards of wood debris that can be
transformed from environmental hazard into economic asset through biochar $16,800/day biochar production value Monetize carbon sequestration through
pyrolysis technology. with 30-kiln deployment verified carbon credit markets
$6.13M annual revenue $3.45-$5.42M (5-year)
Triple Revenue Stream Model
Erwin's investment in biochar production yields three distinct revenue
streams : direct biochar sales, carbon credit generation, and application ]
reimbursements through federal programs. & Job Creation ¢ Waste Management
. Direct employment in operations, Transform disaster debris and ongoing
Powerful ROI Economics logistics, sales, and administration municipal wood waste into valuable
The proposed 30-kiln deployment generates $36.6-$38.5M over 5 years (4.5- 90-120 permanent positions resource
4.8x ROI) and $146.3-$154.2M over 20 years (18.1-19.1x ROI) with annual 5.2M cubic yards - value
ROI of 90-95%.
Resilient Economic Development
) ) o . "This pilot project demonstrates how environmental remediation and economic
Beyond immediate recovery, this investment creates 90-120 permanent jobs, revitalization can be achieved simultaneously through strategic deployment of innovative
establishes a resilient waste-to-value infrastructure , and positions Erwin as a biochar technology.”
regional leader in climate-resilient innovation. — Shield Nutraceuticals Research Team
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Pilot Investment & Technology

Cost-Effective Proof of Concept BiocharNow Technology Specifications

Pilot Project Investment #  Industry Certifications

$9,460 total investment for immediate remediation proof-of-concept: EPA TSCA Listed (only EPA-approved biochar for unrestricted use), OMRI
Certified, USDA BioPreferred
» $3,060 - Water remediation (10,000 gallons)

» $6,400 - Soil remediation (1 acre)
O Pyrolysis Process

Important Note: PURCHASED Biochar 1250°F pyrolysis for 8-10 hours, creating zero waste with 12 technology patents

The pilot uses commercially purchased biochar from BiocharNow to

demonstrate immediate efficacy, rather than waiting for local kiln production. . .
lss Production Metrics

Pilot-to-Scale Connection 600 Ibs/day = 1.6 cubic yards per kiln, valued at $350/cy

Successful pilot results directly validate the economic case for 30-kiln
deployment ($8.09M) by confirming remediation efficacy, production
parameters, and return metrics. l~# Performance Data

99.8% phosphorus removal, 100% removal of Al, As, Cr, Pb, Hg; 880% agricultural
yield improvement (Cornell)

Pilot-to-Scale Transition

$9.4K $8.09M 4.5-4.8x

Pilot (Purchased) 30-Kiln Investment 5-Year ROI
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30-Kiln Pyrolysis Infrastructure

Investment Breakdown & Production Certifications & Regulatory Status
Total Investment: $8.09 Million o EPA TSCA Listed
ONLY EPA-approved biochar for unrestricted use
Kilns $7.5M
30 x $250,000

Processing, handling, implementation Approved for organic production use

Daily Production Capacity i USDA BioPreferred

Federal purchasing preference program
Each kiln produces 600 Ibs/day (1.6 cy/day) of biochar P 9P Prog
Total: 48 cy/day (30 kilns) = S16,800 daily revenue i
y/day ( )= 8 y Patent Protection
Annual: 17,520 cy/year = $6.13M revenue & 12 technology patents, 17 total patents
US Patent 9,878,924 for Contaminant Removal System

Production Parameters

Pyrolysis temperature: 1250°F

Process time: 8-10 hours per batch Esitalsllis nee) VTREll Rizsere

Waste generation: Zero waste process Founded 2011, Colorado USA

600+ customers including DuPont, Army Corps of Engineers

DuPont South River mercury remediation: 25-30% mercury reduction

Compliance with all federal, state, and local regulations
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Revenue Streams Snhapshot

)
z‘ Biochar Sales Revenue ‘ Carbon Credits $ Application Reimbursements
. -year projection B =99. -year projection . -year projection
$30.66M (5 jecti $3.45M-$5.42M (5 jecti $2.46M (5 jecti
17,520 cy/year @ $350/cy Partnership-based revenue model NRCS EQIP, TN disaster recovery, grants
L L
Revenue Distribution (5-Year) Total Revenue & Expansion Potential
200
180
160
o 140
# 120
I Biochar Sales S 100
B Carbon Credits (High) = 80
[ Application Reimbursements & 60
40
;| -
0
rerit sjor =100 =Hom
grwin (G4 Sl.nqle county EXPET e CouN Expalt Eive County Expal

* County expansion potential calculated based on similar deployment models across
regional counties

@ Key Financial Insights

« Combined 5-year revenue: $36.57M-$38.54M
o Annual ROI: 90-95% on 30-kiln deployment
o Initial investment recovery: 15-18 months

» Expansion multiplier effect: 3-4x for each additional county
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Five-Year Revenue & ROI Projection

Five-Year Revenue Breakdown
)

Biochar Sales

@ $30.66M

Primary revenue source (84% of total)

Carbon Credits
# $3.45M - $5.42M

Variable based on market conditions (9-14% of total)

Application Reimbursements

< $2.46M

NRCS EQIP, TN disaster recovery, federal grants (7% of total)

Total 5-Year Revenue: 336.57M - $38.54M

Consolidated from all streams

Hurricane Helene Carbon Credit Economics | Executive Summary

Return on Investment (5-Year)

4.52x%

to

4.76x%

© Initial Investment: $8.09M total

@ Annual ROI: 90-95% per year

@ Payback Period: 15-16 months

@ 30Kilns: 48 cy/day production

@ Annual Production: 17,520 cy/year

ROI on $8.09M investment

Revenue Distribution

Millions USD

35

30

15

10

Biochar Sales

mu

Carbon Credits (Low) Carbon Credits (High) Reimbursements
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Long-Term Economic Benefits

.

7. Return on Investment

18.1x-19.1x%

On initial $8.09M investment

|~ Cumulative Revenue

$146.3M - $154.2M

Over 20-year operational period

Compounding Financial Effects

¢ Annual ROI consistently between 90-95%

¢ Reinvestment potential increases value by 12-15% annually

e Equipment lifecycle of 20+ years with minimal maintenance costs
e Carbon credit value projected to increase 3-5% annually

e Technology improvements will enhance efficiency over operational
period

Sustainable Long-Term Growth

The 20-year projection demonstrates the sustainability of this investment beyond
initial disaster recovery, establishing Erwin as a regional leader in environmental
remediation economics.
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Cumulative Revenue Growth (20 Years)

Cumulative Revenue (Millions )

[ Low Estimate ($M) [[—__] High Estimate ($M)
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Carbon Credits: Market Context

Understanding Carbon Credits in Biochar Production

Revenue Stream Significance

Carbon credits represent a significant secondary revenue stream worth
$3.45M-$5.42M over 5 years, supplementing the primary biochar sales
revenue.

Market Volatility

Carbon credit values fluctuate based on regulatory changes , market
demand, and regional carbon pricing . Our projections account for these
variables with conservative estimates.

Partnership Structure

The project operates through a structured partnership with BiocharNow for
carbon credit generation and validation, with revenue sharing based on
production volumes and market conditions.

Risk Mitigation
Our revenue model remains viable even with significant carbon credit

volatility , as primary biochar sales provide consistent revenue regardless of
carbon market fluctuations.
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Carbon Credit Validation Process

"

Biochar Production Measurement
Each batch of biochar is quantified for carbon content and stability using ISO-
certified testing methods

Third-Party Certification
Independent verification by accredited bodies ensures compliance with
international carbon credit standards

Credit Issuance & Registration
Credits registered on recognized carbon registries with unique serial
numbers for transparent tracking

Market Trading & Monetization
Credits sold through carbon markets or direct agreements with corporate
buyers seeking offsets

Revenue Distribution
Partnership-based revenue sharing according to contractual agreements and
operational contributions
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Job Creation & Economic Impact

Building Local Prosperity Through Biochar Economic Impact Visualization

Direct Job Creation Job Creation Breakdown

The 30-kiln deployment will create 90-120 full-time positions including
operators, technicians, managers, sales, and support staff. Each kiln typically

, _ , . Kiln Operations 30-35 jobs
requires 3-4 dedicated personnel for optimal operation.

Operators, maintenance technicians, shift supervisors
Local Business Integration

Local businesses will benefit through supply chain participation, including Supply Chain 25-30 jobs
feedstock collection, processing, transportation, equipment maintenance, Feedstock collection, processing, logistics, transportation
and application services creating an additional 40-60 indirect jobs.

Administration & Sales 20-25 jobs

Management, sales, marketing, accounting, customer support

Economic Multiplier Effects

Studies of similar biochar operations show a 1.8x economic multiplier

effect in local communities, meaning each dollar spent circulates through

the local economy generating $1.80 in total economic activity. Application Services 15-30 jobs
Soil/water treatment teams, remediation specialists, testing

Disaster Recovery Acceleration

Beyond direct job creation, the biochar project will accelerate overall

economic recovery by expediting environmental remediation, allowing

businesses to reopen sooner and reducing ongoing disaster impacts.

Unemployment Impact Annual Payroll
0,
-1.3% $5.8M
Projected reduction in local Estimated annual wages and benefits

unemployment rate

Tax Revenue Economic Output
Additional annual local tax revenue Annual economic output including

multiplier effects
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Scalability & Partnerships

Expanding the Biochar Carbon Credit Model

Regional Expansion Potential

The Erwin model can be replicated across all counties affected by Hurricane
Helene, creating a regional network of biochar production facilities with
shared resources and cooperative marketing strategies.

Public-Private Partnership Framework

Optimal structure leverages municipal land and feedstock with private
operational expertise and technology access, creating mutually beneficial
revenue sharing for both community development and investor returns.

Replication Blueprint

Step-by-step implementation guide includes site assessment protocol ,
regulatory pathway mapping, community engagement strategy , and

financing structuring for rapid, consistent deployment across new localities.

Sustainable Deployment Best Practices

Long-term success requires local workforce development, diversified
revenue streams, quality control systems, and transparent carbon credit
verification to maximize economic and environmental benefits.
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Partnership Ecosystem

Eb

Municipal Government Partners
Provide land, feedstock access, regulatory support, and community
integration

Technology & Equipment Partners
Supply biochar kilns, monitoring systems, and operational protocols

Financial Institution Partners

Provide project financing, carbon credit monetization, and investment
structures

Environmental Certification Partners

Verify carbon sequestration, validate credits, and ensure regulatory
compliance

Community & Agricultural Partners
Local farmers, businesses, and workforce providing operational support
and product applications
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Strategic Recommendations

Key Action Steps for Maximizing Economic Opportunity

~

Hurricane Helene Carbon Credit Economics | Executive Summary

For Investors

Phase funding across pilot, 10-kiln, and full
30-kiln deployment to manage capital risk

Structure 20-year carbon credit offtake
agreements to secure predictable revenue
streams

Investigate USDA renewable energy and
rural development loan guarantees

Pursue New Market Tax Credits for added
financial leverage in qualified distressed
communities

Consider equipment leasing structures to
optimize balance sheet impact and tax
benefits

Critical Success Factors

@ For City/County Officials

Fast-track zoning and permitting for
pyrolysis facilities in industrial zones

Establish wood waste diversion policy
directing disaster debris to biochar
production

Create local tax incentives for five years to
accelerate initial ROI period

Pursue FEMA reimbursement for eligible
remediation activities using biochar

Develop workforce training programs with
local community colleges

1! For Project Partners

e Secure BiocharNow licensing and
technology transfer agreements early

e Formalize biochar offtake agreements with
agricultural and remediation customers

e Establish carbon credit verification
protocols with third-party certifiers

e Create local supply chain partnerships for
logistics, maintenance, and equipment

e Implement environmental monitoring for
continuous verification of remediation
results

Cross-stakeholder collaboration, strategic phasing of deployment (pilot - full scale), transparent performance metrics, and community engagement will
maximize long-term success and economic impact. 90-95% annual ROI is achievable with proper execution of these recommendations.
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Contact & References

Get in Touch

PY Steve Nice
a
Shield Nutraceuticals, Inc.

Q@ 2109 W. Market St., Johnson City, TN 37604
e 423-202-6145

¥ steve@shieldnutra.com

Project Support

For technical inquiries about the Hurricane Helene remediation project, pilot
implementation, or scalability planning, please contact our team directly.

Partnership Opportunities

We welcome collaboration from public agencies, private enterprises, and
research institutions interested in biochar-based environmental remediation
and carbon credit opportunities.
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Comprehensive References

BiocharNow Technical Data
US Patent 9,878,924 for Contaminant Removal System. EPA TSCA Listed. OMRI
Certified, USDA BioPreferred. Performance data for water treatment and metal removal.

EPA & Regulatory Standards
EPA TSCA biochar approval documentation. Environmental remediation standards for
post-flood contamination (EPA 823-B-17-004).

USDA & Agricultural Standards
NRCS EQIP program specifications. USDA BioPreferred program certification
requirements. Cornell University agricultural yield studies.

Tennessee State Sources
TDOT debris removal funding documentation ($9.6M). HEAL Program details ($100M:
$35M water/wastewater, $65M debris). TN unemployment statistics: 4.3% to 5.6%.

Disaster Assessment Data
Greene County (1.6M cy debris), Cocke County (1.4M cy debris). Business impact: 31
businesses affected (11 destroyed, 14 major damage).

Carbon Credit Economics
NIST carbon sequestration calculation methods. Verified Carbon Standard (Verra)
protocols. American Carbon Registry methodologies.
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