PROJECT LANDRY BIOMAT MASTER INTEGRATION

Complete Hemp Biorefinery Platform: 500,000-Acre National
Network

Systemic Replacement of Irving'’s Entire Vertically Integrated
Monopoly

Document Classification: Board-Approved Master Industrial Masterplan

Operator: Landry Industries Group Inc.

Hub Location: Moncton, New Brunswick, Canada

Network Scope: Western (AB/SK/MB) + Central (ON/QC) + Atlantic (NB/NS/PEI) Canada
Effective Period: 2026-2040

Status: Definitive Production & Operational Manual

EXECUTIVE SUMMARY: THE COMPLETE BIOECONOMY
REPLACEMENT

Project Landry BioMAT is a national-scale industrial biorefinery designed to
systematically replace legacy extractive forestry and petroleum-dependent supply
chains across six critical economic sectors:

1. Consumer Paper Products (tissue, offset, packaging, textiles) — Traditional tissue
manufacturing; direct market replacement.

2. Forestry & Building Materials (lumber, composites, insulation, hempcrete) — Legacy
forest-based structural materials; zero-formaldehyde alternatives.

3. Petroleum & Petrochemicals (SAF, renewable diesel, RNG, bio-methanol, bio-asphalt,
bio-lubricants) — Drop-in replacement for petroleum-derived fuels and industrial
chemicals.

4. Automotive & Advanced Materials (EV battery carbon, bioplastics, Hempoxies, 3D
printing resins) — Emerging high-margin segments; bio-based substitutes for petroleum
plastics and synthetic epoxies.

5. Agrifood & Nutrition (seed oils, protein isolates, hemp hearts) — Plant-based nutrition
market.

6. Energy Generation (30 MW continuous grid power export) — Renewable base-load



electricity; displaces fossil fuel-based power generation.

Scale & Economics:

dry tonnes hemp annually.

primary SKUs; 50,000+ downstream applications.

Capital Investment: $2.85 Billion CAD (phased 48-month deployment).

Agricultural Feedstock: 500,000 acres (national contracted farm network); 2,000,000

Processing Capacity: Moncton mega-refinery + 4 regional decortication spokes; 26

Year 5 Revenue: $1.65 Billion CAD gross; $920 Million CAD EBITDA (55.8% margin).

Competitive Impact: By Year 10, displaces $405M-$635M of Irving’s combined annual
revenue (53-84% of tissue + retail building supplies).

PART 1: STRATEGIC POSITIONING

Legacy Extractive Model: Current Market Landscape

Sector

Raw Materials
(Forestry)

Pulp & Paper
Manufacturing

Consumer
Paper
Products

Incumbent
Players

Large-scale
timber
operators

Integrated
tissue/offset
mills

Dominant
tissue
brands +
private label

Major

Current Business
Model

Clear-cut harvesting;
monoculture
softwood plantations;
40-year rotation
cycles

Kraft pulping (sulfur-
based); commodity
pricing; economies of
scale via high-volume
low-margin

Retail shelf
dominance via large
distribution networks;
branded tissue +
commodity kraft
packaging

48-50 locations;

Market Size

~2M hectares
active harvest
(Atlantic
Canada)

~500K+
tonnes

pulp/year
(regional)

~$1.1B+
annual (tissue
+ retail
building
supplies,
Atlantic
Canada)

~$343M

Carbon Model

+625K to
+1.4M tonnes
CO,/year
(carbon
positive)

High chemical
intensity;
organochlorine
discharge
compliance
burden

Lifecycle
emissions tied
to 40-year
forest rotation

Petroleum-
based



Building
Materials
Retail

Petroleum &
Fuels

*TOTAL
MARKET
ADDRESSABLE
BY LANDRY
BIOMAT

regional
building
supply
chains

Integrated oil
companies

Multiple
competitors
across 6
sectors

lumber + drywall +
insulation; low-
margin commodity
mix

Fossil fuel refining;
regional distribution;
grid electricity from
thermal power plants

revenue
(Atlantic
Canada
estimate)

Proprietary
(large regional
operators)

Vertically

integrated, fossil-

fuel dependent,

extractive model

$1.5B+
addressable
(direct
product
replacement)

Landry BioMAT: Distributed Bioeconomy Replacement

Stage

Raw
Materials

Primary
Processing

Consumer
Paper

Building

Landry BioMAT Tier

500K-acre Organic Hemp Network

Decortication Spokes (4 regional)

Tier 1 (Tissue/Offset/Packaging)

Tier 3

synthetic
materials
(insulation,
treated lumber
preservatives)

100% fossil-
derived carbon
emissions

+2M to +3M
tonnes CO./
year
(combined
sector
baseline)

Market Annual Competitive
Replacement Output Advantage
Regenerative
9 Carbon-
agriculture; .
negative;
4-month 2,000,000 .
Indigenous-
cycles vs. 40- dry tonnes .
compatible;
year forestry .
. farmer equity
rotation
Fiber
fractionation Distributed
1,800,000 .
(bast/hurd); processing;
. tonnes .
CN Rail supply chain
i processed .
logistics to resilience
Moncton hub
Complete
P Tree-free
replacement e
positioning;
for Royale 320,000 .
. certified
tissue, offset, tonnes/year .
organic; ECF
kraft .
. bleaching
packaging
E.nglneered Zero-
timber, wall formaldehyde;
bIOCkS' 480,000 carbon-



Materials

Bioenergy
& Fuels

Advanced
Materials

Food &
Nutrition

Energy
Export

*TOTAL
BIOMAT
SYSTEM

(HempWood/Hempcrete/Insulation)

Tier 2 (SAF/RNG/Bio-
Asphalt/Lubricants)

Tier 4 (EV Battery
Carbon/Bioplastics/Hempoxies)

Tier 5 (Seed Oils/Protein/Hemp
Hearts)

Tier 6 (45 MW CHP)

26 SKU Tiers

insulation
batts, bio-
char

Drop-in
replacement
for diesel, jet
fuel, natural
gas, asphalt,
hydraulic oils

Non-BPA
epoxy resins,
automotive
composites,
3D printing
resins,
battery
anodes

Plant-based
nutrition;
culinary oils;
cosmetics
feedstock

30 MW
continuous
grid export to
NB Power;
process
steam self-
sufficiency

Systemic
replacement
of Irving's
forest-to-
consumer
monopoly

tonnes/year

320,000
tonnesfyear

107,000
tonnesfyear

180,000
tonnesfyear

30 MW x
24h/365d

$1.65B
annual
revenue

negative;
compostable

ASTM/CGSB
certified; net-
zero carbon;
HEFA
compliant

Bio-based
content
=82%; price-
competitive
with
petroleum
analogs

Organic
certified;
cold-pressed;
high-purity
protein
(70%+)

Zero-landfill
gasification;
net-negative
CEMS
emissions

55.8%
EBITDA
margin;
carbon-
negative;
Indigenous-
aligned

PART 2: THE 26 CORE PRIMARY REFINERY SKUs (COMPLETE
PORTFOLIO)



Tier 1: Tree-Free Hygiene, Paper, Packaging & Textiles

SKU Annual . . . .
Product Primary Application Irving Replacement
Code Output
SKU- . . .
LBM Organosolv 120,000 Diaper cores, Baby diaper manufacturing
201 TCF Fluff Pulp tonnes absorbent hygiene (formerly Irving only)
SKU- Ultra-Soft
. 95,000 Bath tissue, facial Royale tissue brand (direct
LBM- Tissue & .
tonnes tissue, paper towels replacement)
202 Towels
SKU- Kraft . .
] 115,000 Corrugated boxes, Irving private label LDC
LBM- Linerboard & tonnes ackaging trays ackagin
i i
203 Fluting packagding tray packaging
SKU- ] . .
LBM Cottonized 50,000 Denim apparel, New market entry (Irving
204 Textile Yarns tonnes industrial canvas doesn’t compete)
Tier1 380,000 $540M annual revenue
Total tonnes (32.7% of total)

Market Displacement: 100% replacement of Irving Royale tissue + 40-60% of Kent's paper
product sales + 60% of Irving private label kraft.

Tier 2: Refined Bio-Energy, Petrochemicals & Gaseous Fuels

SKU Annual eee  ie .

Product Specification Irving Replacement
Code Output
SKU- HEFA SAF & ASTM D7566 Annex A2 . . ]

140,000 Irving QOil jet/diesel fuel
LBM- Renewable (SAF); CAN/CGSB 3.517
] tonnes supply

301 Diesel (HDRD)
SKU- . Petroleum asphalt

Bio-Asphalt 110,000 AASHTO PG 64-28; carbon-
LBM- . ) . . supply (30-40% blend-

Binder tonnes negative highway paving )
302 in replacement)
SKU- Bio- 25.000 ISO VG 46/68; Industrial lubricants
LBM- Hydraulic tor’mes biodegradable =82% in 28 (Mobil DTE, Shell Tellus
303 Fluids days alternatives)
SKU- Pipeline RNG (297.5% CH,); ~ Natural gas utility

Lgm-  RNG&Bio- 45,000 chemical-grade bio- supply; petrochemical



304 Methanol tonnes methanol (99.9%) feedstock

Tier

2 320,000 $460M annual revenue
tonnes (27.9% of total)

Total

Market Displacement: 35-50% of Irving Oil regional fuel sales + 20-40% of natural gas utility
demand (Atlantic Canada) + 100% of bio-lubricant industrial market (emerging segment).

Tier 3: Structural Construction Materials & Bio-Char

SKU Annual e .
Product Specification Irving Replacement
Code Output
SKU- Engineered 2x4/2x8 dimensional lumber;
210,000 Kent lumber sales
LBM- HempWood Janka =2,200 Ibf; zero .
) tonnes (direct replacement)
401 Timber formaldehyde
SKU- Mineralized 180.000 Load-bearing wall blocks; Masonry block +
LBM- Hempcrete tonr’1es A<0.065 W/m-K; ASTM E119 framing lumber
402 Blocks Class A1 fire-rated (hybrid replacement)
Vapor-
SKU- P . Fiberglass/mineral
Permeable 65,000 R-3.7/inch; A=0.038 W/m-K; ) .
LBM- . wool insulation
Insulation tonnes zero fungal growth . .
403 (direct substitute)
Batts
SKU- Agricultural Fixed carbon =82%; IBI Class 1 . )
) 25,000 . . Biochar specialty
LBM- Bio-Char certified; permanent soil )
tonnes . market (emerging)
404 Pellets carbon sequestration
Tier $240M annual
480,000
3 — — revenue (14.5% of
tonnes
Total total)

Market Displacement: 70-90% of Kent lumber sales ($80M-$120M) + 40-60% of Kent
insulation ($25M-$40M) + 50-75% of Kent building materials general ($100M+) = $240M+
annual revenue capture from Kent.

Tier 4: Advanced Automotive, Composites, Hempoxies & 3D Printing

SKU Annual .. Market
Product Application .
Code Output Displacement



SKU-
LBM-
501

SKU-
LBM-
502

SKU-
LBM-
503

SKU-
LBM-
504

SKU-
LBM-
505

SKU-
LBM-
506

Tier
a4
Total

EV Battery
Carbon
Nanosheets

Automotive
Bio-Composite
Pellets

Pharmaceutical
Cannabinoid
Extract

Epoxidized
Hemp Seed Oil
(Hempoxies)

Bio-
Phenalkamine
Hardener

3D Printable
uv
Photopolymer
Resins

Lithium/sodium-ion anode

15,000

electrodes; BET surface
tonnes

21,850 m?/g

35% bast fiber/60% PP
45,000 S

injection molded panels;
tonnes . .

22% weight reduction

Full-spectrum CBD/CBG
2,500 . -

crude oil (supercritical CO,
tonnes ]

extraction)

Non-BPA bio-epoxy resin;
28,000 .

82.5%+ bio-based content;
tonnes

Tg=128°C

Structural composite matrix
12,000 hardener; bio-based
tonnes alternative to aliphatic

amines

SLA/DLP photopolymers +
7,500 : / . p . poly

direct ink write (DIW)
tonnes .

pastes; 88%-+ bio-content
107,000
tonnes

OEM battery suppliers
(disruptive market
entry)

Auto OEM interior
suppliers (emerging
segment)

Medicinal cannabis
market (emerging)

Aerospace/composites
suppliers (petroleum
epoxy replacement)

Advanced composites
(co-dependent with
SKU-504)

Additive
manufacturing
(emerging market)

$260M annual
revenue (15.8% of
total)

Market Displacement: Emerging segments (EV battery carbon, automotive bioplastics,

Hempoxies) = new market creation rather than direct Irving replacement; however, competitive

threat to petroleum-based epoxy suppliers (Hexcel, Arkema, 3M).

Tier 5: Agrifood & Consumer Nutrition

SKU

Product
Code

Cold-
SKU-

Pressed
LBM-

Hemp
601 .

Seed Qil

Hemp
SKU- Protein

Annual
Output

65,000
tonnes

75,000

Specification

Extra-virgin, unrefined; Q-3/
Q-6 rich; FFA<0.5%; culinary
+ cosmetics

70%+ high-purity protein;

Market

Consumer food; skincare
(emerging premium
segment)

Plant-based food
(growing segment;



LBM- Isolate tonnes
602 Powder
Raw
SKU- .
Organic 40,000
LBM-
Hemp tonnes
603
Hearts
Tier
180,000
5 —_
tonnes
Total

Manitoba Harvest
competitor)

plant-based nutrition; non-
GMO organic certified

Dehulled edible kernels;
100% whole nutrition;
vacuum-sealed organic

Retail health food (direct
consumer market)

$120M annual revenue
(7.3% of total)

Market Displacement: Emerging plant-based nutrition market; no direct Irving competition

(Irving focuses on tissue/lumber/fuel, not food).

Tier 6: Energy Recovery & Grid Power Export

System

45 MW
BFB CHP
Gasifier

Zero-
Liquid-
Discharge
Water
System

Tier 6
Total

Output

30 MW
continuous
export; 15 MW
plant load

99.2% ethanol
recovery; biogas
from UASB
anaerobic
reactor

Specification Market Value

. $30M annual

100% thermal self-sufficiency; non-

revenue (1.8% of
manufacturable process scraps (dust, .
L. . total) via 25-
lignin, chaff) gasified; CEMS: PM<8

year NB Power
mg/Nm?3, NOx<120, S0.<20

PPA
Closed-loop solvents + wastewater Embedded in
treatment; evaporative brine operational cost
concentration for ZLD efficiency

$30M annual
— revenue (1.8%

of total)

Market Displacement: 30 MW continuous grid export = approximately 5-8% of Atlantic
Canada’s base-load electricity demand; displaces fossil fuel (Irving Oil-based) power

generation.

PART 3: NATIONAL AGRICULTURAL FOUNDATION (500,000

ACRES)



Continental Farm Network Distribution

. . Acreage % of Dry Biomass Total Annual
Region Provinces . . .
Allocation Total Yield Biomass
Western AB, SK, 325,000 65% 4.0 dry 1,300,000 dry
Zone MB acres ° tonnes/acre tonnes
Central 125,000 4.0 dry 500,000 dry
ON, QC 25%
Zone acres tonnes/acre tonnes
Atlantic NB, NS, 4.0 dry 200,000 dry
50,000 acres 10%
Zone PEI tonnes/acre tonnes
4.0dr
Canada- 500,000 v 2,000,000dry
TOTAL . 100% tonnesjacre
Wide acres (avg) tonnes/year

Agricultural Policy & Farmer Equity

Policy POL-LBM-002: Indigenous Collaboration & Regional Farmer Equity

1. Long-Term Farm Contracts: Guaranteed 5-year organic crop rotation buy-back contracts
for Canadian agricultural producers at premium pricing ($800/hectare).

2. First Nations Equity Partnerships: Co-develop regional decortication spokes on
Indigenous lands; joint venture revenue sharing; sustainable land stewardship alignment.

3. Supply Chain Risk Mitigation (POL-LBM-003): Dual-retting reserve with enzymatic dip-
tank backup (6-hour pectinase treatment); 6-month bale buffer at regional spokes;
insulation against CN Rail freight disruptions.

PART 4: CN RAIL LOGISTICS & MONCTON HUB
INFRASTRUCTURE

Decortication Spokes (4 Regional Processing Centers)

Primary ..
. Hub Decortication Output . .
Location . Feedstock . . Rail Connection
Province Capacity Density
Zone
. Western 380 CN
Spoke 1 (High 15
. Alberta Zone kg/m?3 Lacombe/Calgary
River) tonnes/hour

(AB/SK/MB) bales mainline



Spoke 2 Central 12 380 CN

(London) Ontario Zone tonnes/hour kg/m?3 London/Toronto
(ON/QC) bales corridor
Spoke 3 Atlantic 380
New CN Gordon Yard
(Moncton . Zone 8 tonnes/hour kg/m?3 .
. Brunswick (direct)
Satellite) (NB/NS/PEI) bales
Spoke 4 Central 10 380 CN
(Quebec Quebec Zone kg/m?3 Quebec/Montreal
. tonnes/hour C.
City) backup bales division
45
Total
.. tonnes/hour
Decortication - — — —
. (36 tonnes
Capacity

bast + hurd)

Moncton Central Refinery Hub

Location: CN Gordon Yard, Mile 124.8, Moncton, NB
Infrastructure:

¢ 3.5 km private rail siding (100-car unit trains; weekly frequency).

o Deep-water access: Port of Saint John (50 km) + Port of Halifax (350 km).

¢ Central processing facility: 50-hectare industrial footprint.

e 45 MW BFB CHP power plant; NB Power grid connection (30 MW export).
Rail Logistics:

¢ Inbound: 100-car unit trains from regional spokes (~weekly); densified bales (380 kg/m?) +
hurd pellets (680 kg/m3).

e Outbound: Mixed unit trains carrying 26 SKU products to North American distribution
(automotive plants, food distributors, power utilities, aviation fueling).

e Capacity: ~2,000,000 dry tonnes inbound annually; ~1,650,000 tonnes finished product
outbound.

PART 5: COMPLETE OPERATIONAL SOP MASTER REGISTER

5.1 Upstream Agronomy & Field Operations

SOP LBM-SOP-010: Soil Preparation, Organic Seeding & Growth Management

¢ Disc tillage, cultipacking, organic compost (10 t/ha).



¢ Grain drill calibration: 35-45 kg/ha seeding rate at 15-20 mm depth (soil temp =10°C).
¢ Rapid canopy closure (12-15 days); natural weed suppression (zero synthetic chemicals).
e QC Target: 1.2-1.5 million plants/hectare.

SOP LBM-SOP-011: Dual-Header Harvesting, Grain Separation & Field Retting

¢ Dual-header combines at 70% grain maturity.

Top header threshes grain; lower sicklebarge cuts stalks (10 cm high), lays swaths.

Aerate grain to =9.0% moisture; field-ret 21-28 days (turn at Day 14).

Backup: Enzymatic retting (pectinase, 50°C, 6 hours) if weather fails.

QC: Stalk dry-down =12.0% pre-baling.

SOP LBM-SOP-012: Field Baling, Moisture Testing & Regional Spoke Transport
¢ Probe swath moisture; prohibit baling if >12.0%.
e Compress into rectangular bales (3’ x 4’ x 8') at density =180 kg/m?.

¢ Bind with UV polypropylene twine; flatbed trailer transport to regional spokes.

5.2 Midstream Decortication & CN Rail Freight

SOP LBM-SOP-100: Primary Mechanical Decortication & Multi-Stream Fractionation
¢ Bale intake - fluted breaker rollers (3.0 mm gap) = twin scutching turbines (1,350 RPM).
¢ Cyclone air-classification (20 m/s): clean bast fiber [ hurd core / fine dust segregation.
¢ Throughput: 35 tonnes/hour (3 shift = 105 tonnes/day).

e QC: Bast fiber purity 297.0%; hurd cleanliness =0.5% residual fiber.

SOP LBM-SOP-101: Railcar Loading, CN Rail Transport & Gordon Yard Operations
¢ Load densified bales into 60-foot boxcars (60 tonnes/car).
¢ Pneumatic hurd pellet loading into covered hoppers (150 t/h).

e Assemble 100-car unit trains; CN transit to Moncton.

o Offload on private 3.5 km siding into receiving pits/central storage.

5.3 Tier 1: Hygiene, Paper, Packaging & Textiles

SOP LBM-SOP-201: Organosolv Fluff Pulp (Diaper Cores)



Cook bast fiber: 50/50 ethanol-water liquor (175°C, 16.5 bar, 65 min).

Flash-off ethanol (98.8% recovery); TCF bleach (O; + H,0,); defibrate to fluff pulp.

QC: ISO Brightness =88.0%; Absorbency =12.5 g/g; Kappa <2.0.

Annual output: 120,000 tonnes.
SOP LBM-SOP-202: Ultra-Soft Tissue & Towel Stock

¢ Blend 70% bast + 30% micro-hurd pulp; refine to 28°SR.

Inject onto crescent-former fabric (1,800 m/min); dry on Yankee (165°C, 6 bar steam).

Crepe blade at 18% ratio; convert parent rolls into 2-ply tissue.

QC: Basis weight 14.5 g/m?/ply; MD tensile 2220 N/m; softness =88.0.

¢ Annual output: 95,000 tonnes (direct replacement for incumbent tissue brands).
SOP LBM-SOP-203: Unbleached Kraft Linerboard & Fluting

¢ Refine coarse bast/hurd in disc refiners (30% consistency, 88% vyield).

e Form web on Fourdrinier (1.5% native starch size); corrugate medium (150 g/m?) into C-
flute.

¢ Combine with linerboard (200 g/m?); thermoform secondary into molded trays.
¢ QC: Mullen bursting =380 kPa; ECT =8.5 kN/m.

¢ Annual output: 115,000 tonnes (direct replacement for incumbent commodity kraft
packaging).

SOP LBM-SOP-204: Enzymatic Cottonized Textile Yarns

e Degum bast fiber (pectinase, 0.8% v/v, 55°C, 3.5 h); ultrasonic cavitation (28 kHz) to 15-20
um filaments.

¢ Cut 38 mm staple; blend 55% hemp/45% organic cotton; ring-spin to Nm 30-60 yarn.
e QC: Fiber tenacity =45.0 cN/tex; elongation =23.2%; impurity <0.2%.

¢ Annual output: 50,000 tonnes (emerging apparel market).

5.4 Tier 2: Refined Bio-Energy, Petrochemicals & Gaseous Fuels

SOP LBM-SOP-301: HEFA Hydro-treating (SAF & Renewable Diesel)
¢ Degum hemp oil (HsPO, 0.1%); silica filter metals (<1 ppm).

¢ Hydro-deoxygenate: NiMo reactor (360°C, 100 bar, green H,); isomerize over Pt/Zeolite
(350°C, 80 bar).



Distill into Bio-LPG (5%), SAF (35%), Renewable Diesel (60%).

QC: SAF ASTM D7566 Annex A2 (freeze pt =—47°C); HDRD CGSB 3.517 (cetane =75, S<2
ppm).

Annual output: 140,000 tonnes (drop-in replacement for conventional aircraft fuel and
diesel).

SOP LBM-SOP-302: Polymerized Bio-Asphalt Binder

Charge heavy pyrolysis bio-oil/lignin tar into high-shear reactor (165°C).

Add 4.5% SBS polymer, 2.0% rubber powder, 0.2% elemental sulfur; shear at 4,000 RPM
(90 min, 175°C).

Discharge to insulated tankers (150°C).
QC: AASHTO M320 PG 64-28; mass loss (RTFO) <0.5%.

Annual output: 110,000 tonnes (30-40% blend-in replacement for petroleum asphalt).

SOP LBM-SOP-303: Bio-Hydraulic Fluids & Lubricants

React fatty acids with oleic acid (H.SO,-silica, 90°C) to form estolides; esterify with 2-
ethylhexanol.

Blend base oil (94.5%) + anti-wear (1.5%), extreme-pressure (2%), pour-point depressant
(2%).

QC: ISO VG 46/68; viscosity index =210; OECD 301B biodegradability >82% in 28 days.

Annual output: 25,000 tonnes (industrial machine lubricant replacement).

SOP LBM-SOP-304: Bio-Methanol & RNG Pipeline Injection

Clean syngas over ZnO beds.

Stream A - nickel methanation (320°C, 30 bar) + 3-bed PSA - RNG (=297.5% CH,) -
natural gas pipelines (40 bar).

Stream B - Cu/ZnO methanation (250°C, 80 bar) - bio-methanol (99.9% purity, IMPCA
standard).

Annual output: 45,000 tonnes RNG + bio-methanol (natural gas utility + petrochemical
feedstock replacement).

5.5 Tier 3: Structural Construction Materials & Bio-Char

SOP LBM-SOP-401: Engineered Structural HempWood Timber

¢ Fracture dry stalks into continuous parallel strands; dip in 8% soy-polyurethane eco-resin.



Compress in 3,500-tonne hydraulic press (145°C, 22 min) to 850 kg/m? density.
Gang-rip cured billets into 2x4/2x8 dimensional lumber.
QC: Density 850+30 kg/m?; Janka =2,200 Ibf; MOE 214,500 MPa; formaldehyde 0.00 ppm.

Annual output: 210,000 tonnes (direct replacement for incumbent softwood dimensional
lumber).

SOP LBM-SOP-402: Mineralized Hempcrete Blocks & Wall Aggregate

Dedust hurd; spray with 2.0% aluminum sulfate/sodium silicate mineralization.

Mix mineralized hurd (40%), hydrated lime (45%), metakaolin (10%), hydraulic lime (5%),
water (W/B=0.75).

Hydraulic press into blocks (5.0 MPa); cure in 5% CO, chamber (30°C, 75% RH, 48 h).
QC: Dry density 320-380 kg/m?; A<0.065 W/m-K; ASTM E119 Class A1 2-hour fire rating.

Annual output: 180,000 tonnes (masonry + framing lumber hybrid replacement).

SOP LBM-SOP-403: Vapor-Permeable Bio-Insulation Batts

Air-blend 85% bast fiber, 12% BICO binder, 3% ammonium phosphate; form 3D web (35
kg/m?3).

Thermofix in dual-belt oven (165°C); rotary-slit into 400/600 mm cavity batts.
QC: R-3.7/inch (A=0.038 W/m-K); ASTM C1338 zero fungal growth.

Annual output: 65,000 tonnes (fiberglass/mineral wool insulation replacement).

SOP LBM-SOP-404: Pyrolyzed Bio-Char & Soil Enhancer Pellets

Pyrolyze oversized hurd fines in continuous rotary kiln (550°C, N, sweep, 35 min).
Quench bio-char with water; inoculate with liquid compost extract (10% v/w).
Extrude into 6 mm fertilizer pellets.

QC: Fixed carbon =82%; specific surface area 2320 m?/g; IBI Class 1 certified.

Annual output: 25,000 tonnes (emerging biochar/soil amendment market).

5.6 Tier 4: Advanced Automotive, Composites, Hempoxies & 3D Printing

SOP LBM-SOP-501: EV Battery Anode Carbon Nanosheets

React organosolv lignin/hurd dust in autoclave (220°C, 25 bar, 4 h); dry-blend hydrochar
with KOH (1:3 wjw).

Pyrolyze in N, furnace (800°C, 120 min); 1.0 M HCI acid wash; vacuum dry (110°C); jet-mill



to Dgo=5 pm.
QC: BET surface area 21,850 m?/g; reversible capacity 2460 mAh/g at 0.1C; ICE =88.5%.

Annual output: 15,000 tonnes (emerging EV battery market).

SOP LBM-SOP-502: Automotive Bio-Composite Thermoplastic Pellets

Dose 35% staple bast fiber (3 mm), 60% PP impact copolymer, 5% MAPP coupling agent
into twin-screw extruder (L/D=48:1).

Melt PP (190°C zones 1-3); side-feed fiber at zone 4; degas at zone 11 (-0.90 bar).
Water quench (18°C); strand cut into 3 mm pellets.
QC: Tensile modulus =4.5 GPa; flexural strength =78 MPa; HDT (1.8 MPa) =128°C.

Annual output: 45,000 tonnes (22% weight reduction vs glass-filled PP).

SOP LBM-SOP-503: Supercritical CO, Cannabinoid Extraction

Decarboxylate floral biomass (115°C, 45 min); load 200 kg into 800 L vessel.

Recirculate supercritical CO, (300 bar, 48°C, 150 min); precipitate waxes (separator 1, 90
bar, 40°C); condense cannabinoid crude (separator 2, 45 bar, 18°C).

Recirculate CO, (99.5% recovery).
QC: Full-spectrum CBD/CBG crude oil (pharmaceutical-grade); 99.5% CO, reuse.

Annual output: 2,500 tonnes (emerging medicinal cannabis market).

SOP LBM-SOP-504: Epoxidized Hemp Seed Oil (EHSO | Hempoxies) Synthesis

Charge 1,000 kg hemp oil (lodine value =150), 85 kg formic acid (88%), 50 kg Amberlite IR-
120 catalyst into glass-lined reactor (450 RPM).

Meter 450 kg 50% H,0, dropwise (2.5 h, 60-65°C); hold at 65°C (5 h); decant acid layer;
wash with 5% NaHCO; (3x).

Vacuum-flash (80°C/20 mbar); filter through 1 um press.

QC: Oxirane oxygen =7.2%; residual iodine =10 g 1,/100g; viscosity 450-650 mPa-s;
EEW=215-235 g/eq.

Annual output: 28,000 tonnes (non-BPA bio-epoxy replacement for aerospace/composites).

SOP LBM-SOP-505: Bio-Phenalkamine Hardener & Matrix Systems

Blend 70% EHSO resin, 30% epoxidized cardanol, bio-phenalkamine hardener (1:0.95 ratio)
at 40°C (15 min).

Vacuum degas (-0.95 bar); infuse into fiber preforms via VARTM (65°C); gel at 80°C (2 h);
post-cure at 140°C (3 h).



QC: Tg=128°C; tensile strength =68 MPa; bio-based content =82.5% (ASTM D6866).

Annual output: 12,000 tonnes (co-dependent structural composite hardener).

SOP LBM-SOP-506: 3D-Printable UV-Curable Photopolymer & DIW Paste

Line A (SLA/DLP): React EHSO with acrylic acid/TPP (105°C, 6 h) - AESHO; blend 75%
AESHO, 23% isosorbide diacrylate, 2% TPO photoinitiator; print on 405 nm DLP (2.5
s/layer).

Line B (DIW): Compound 65% EHSO, 10% bio-hardener, 20% micro-hurd dust (<10 um),
5% fumed silica (1,200 RPM); extrude via robotic arm (1.2 mm nozzle, 45 mm/s); post-cure
120°C (2 h).

QC: DLP viscosity 250-450 mPa-s; DLP tensile =58 MPa; DIW modulus =4.2 GPa; bio-
content =288%.

Annual output: 7,500 tonnes (emerging additive manufacturing market).

5.7 Tier 5: Agrifood & Consumer Nutrition

SOP LBM-SOP-601: Cold-Pressed Hemp Seed Oil

Clean raw grain (99.9% purity); feed screw expeller (3 t/h, barrel =42°C).

Settle crude oil (N, blanket, 24 h); pump through 0.5 um plate filter; package in amber
glass/nitrogen-flushed totes.

QC: FFA =0.5%; peroxide value =1.5 meqg/kg.

Annual output: 65,000 tonnes (culinary oils + cosmetics).

SOP LBM-SOP-602: High-Purity Hemp Protein Isolate (70%+)

Cool defatted cake (residual oil <8%) with liquid N, to —15°C; mill to flour (Dgo<35 um).

Air-classify (4,800 RPM) to separate light protein isolate (70%+) from heavy hulls; package
in nitrogen-flushed bags.

QC: Protein content =70.5% (dry basis); 100% passing 100-mesh (<150 um).

Annual output: 75,000 tonnes (plant-based nutrition).

SOP LBM-SOP-603: Mechanical Dehulling & Organic Hemp Hearts

Feed cleaned grain into centrifugal impact de-huller (2,200 RPM); air-aspirate light hulls.

Pass inner kernels through optical color sorter (eliminate specks); vacuum-seal in nitrogen
foil pouches.

QC: Whole edible kernels; 100% organic certified; <0.1% residual hull material.



¢ Annual output: 40,000 tonnes (direct retail human nutrition).

5.8 Tier 6: Energy Recovery & Utilities

SOP LBM-SOP-701: 45 MW Bubbling Fluidized Bed (BFB) CHP Gasification

¢ Convey non-manufacturable scraps (dust, extraction mash, lignin, chaff) to fuel silo (14—
18% moisture).

e Meter into BFB gasifier (880°C, 35 t/h) with sub-stoichiometric primary air - low-Btu
syngas.

¢ Secondary combustion (1,100°C); HRSG boiler (45 bar, 450°C superheated steam).

e Extract 15 bar saturated steam (30 t/h) for plant dryers; condensing turbine - 45 MW gross
(15 MW plant load, 30 MW export to NB Power grid).

¢ Flue gas: Dry lime scrubber, carbon injection, baghouse filter.
¢ QC: PM <8 mg/Nm?3; NOx <120 mg/Nm?3; SO, <20 mg/Nm? (CEMS compliance).
¢ Annual output: 30 MW continuous x 365 days = $30M PPA revenue.

SOP LBM-SOP-702: Closed-Loop Wastewater Treatment & Solvent Recovery (Zero-
Liquid-Discharge)

¢ Distill organosolv streams (85°C) - ethanol recovery (99.2% purity).

¢ Route high-COD wastewater to UASB anaerobic reactor (37°C) - biogas (CH,) for CHP
boilers.

e Treated effluent > MBR + 2-stage RO - purified water (<10 uS/cm) - plant boiler
recirculation.

¢ Brine concentrate - evaporative ZLD.

e QC: Zero organic discharge; 98.8%+ solvent recovery; <50 ppm final effluent COD.

PART 6: DOWNSTREAM END-USER TRANSFORMATION
(50,000+ APPLICATIONS)

Representative Downstream Application SOPs

APP-SOP-101: Automotive Door Panel Injection Molding (OEM)
¢ Feedstock: SKU-LBM-502 (35% bast/60% PP pellets); dry 80°C (3 h, <0.05% moisture).

¢ Inject 1,200-tonne molder (180-195°C zones); cool mold (35°C) at 85 bar; robotic extract +



ultrasonic trim.

Specs: -22% weight vs glass-filled PP; flexural modulus =4.2 GPa; FMVSS 302 compliant.

APP-SOP-201: Wind Turbine Blade Root Composite (Aerospace OEM)

Feedstocks: SKU-LBM-504 (EHSO resin) + SKU-LBM-505 (bio-hardener) + SKU-LBM-204
(woven bast).

Lay 24 plies bi-axial fabric (600 g/m?) into 40 m mold; vacuum bag to —0.98 bar.

Mix EHSO/hardener (1:0.95, 45°C); infuse under vacuum (45 min); gel 80°C (2 h); post-cure
135°C (3 h).

Specs: ILSS =52 MPa; Tg=130°C; carbon-negative footprint.

APP-SOP-301: Compostable Baby Diaper Assembly (Consumer OEM)

Feedstock: SKU-LBM-201 (organosolv TCF fluff pulp).

Defibrate fluff (3,600 RPM); mix defibrated fiber (60%) + bio-SAP (40%) in vacuum core
former (12.5 g).

Encapsulate between spunbond hemp top-sheet + PLA back-sheet; hot-melt bio-adhesive
(140°C); cut-fold (800 diapers/min).

Specs: Retention =380 ml saline; 100% industrially compostable (90 days).

APP-SOP-401: Patient-Specific Ankle-Foot Orthosis (Additive Manufacturing)

Feedstock: SKU-LBM-506 (3D printable photopolymer UV resin).

Slice patient 3D foot scan (50 um layers); fill DLP vat (35°C); print (405 nm LED, 2.2
s/layer).

Wash (bio-ethanol, 5 min); post-cure (405 nm, 60°C, 20 min).

Specs: Flexural strength =282 MPa; Shore D 80D; ISO 10993 biocompatible certified.

PART 7: MARKET IMPACT & COMPETITIVE DISPLACEMENT

By Year 5 (Full Capacity: 2M dry tonnes/year, 26 SKUs): Market Displacement

Scenario
Landry .
Current . Market Potential
BioMAT
Market Segment Sector Share Sector
Capture . .
Revenue Penetration Displacement

(Year 5)



By Year 10 (Scaled Operations: 3M+ dry tonnes/year potential)

Consumer Tissue &
Offset Paper

Building Materials Retail
(Lumber/insulation)

Regional Biofuels &
Renewable Diesel

Natural Gas/RNG
Distribution

Forestry-Derived Bio-
Materials
(Hempcrete/[HempWood)

TOTAL ADDRESSABLE
MARKET DISRUPTION
(Year 5)

~$800M
(Atlantic
Canada)

~$350M
(Atlantic
Canada)

~$200M
(SAF/renewable
diesel market,
emerging)

~$150M
(regional
pipeline
operators)

Nascent
segment
(~$50M
emerging)

~$1.55B
combined

40-60%
(tissue,
offset, kraft
packaging)

70-90%
(lumber,
insulation,
composite
materials)

5-15%
(early-stage
SAF/HDRD
penetration)

5-10%
(renewable
natural gas
blend-in)

75-95%
(market
creation;
direct
replacement)

All six
sectors
combined

Conservative Scenario (50% capacity expansion):

Cumulative revenue displacement: $1.2B-$2.1B annually to Irving Group.

40-60%

70-90%

5-15%

5-10%

75-95%

20-50%

blended
avg

-$320M-
$480M

-$245M-
$315M

-$10M-$30M
(initial phase)

-$7.5M-$15M
(initial phase)

+$37.5M-
$47.5M (net
market
expansion)

-$545M-
$840M
sector
displacement
(net of new
market
creation)

Market share capture: 50-70% of regional tissue, 75-90% of building materials, 15-30% of

fuel supply.

Geographic reach: Full continental scale (Western + Central + Atlantic); export capacity via

Port of Saint John/Halifax.



PART 8: PHASED IMPLEMENTATION ROADMAP (48 MONTHS)

Phase I: Site Engineering, Spokes & CHP Power (Months 1-12)

. . Capital

Milestone Deliverable .
Allocation
Months 1- Complete FEED engineering; secure NB Environment $50M
3 permits
Months 2—- Build CN Gordon Yard rail siding (3.5 km); negotiate 5-year $30M
6 NB Power PPA
Months 4- Construct 4 regional decortication spokes (AB, ON, QC, $350M
10 NB); 35 t/h throughput each
Months 8- ) . .
12 Build 45 MW BFB CHP power plant; commission to grid $170M
Months 3- Sign 100,000-acre farmer contracts (Western Zone pilot); $0
12 establish supply chain logistics (contract/logistics)
Phasel
— $650M

Total

Outcome: Spokes operational; 2,000+ bales/day processing; CHP exports 30 MW to NB Power
grid.

Phase II: Pulp Mill, Tissue & Structural Wood (Months 12-24)

. . Capital

Milestone Deliverable .
Allocation

Months . .
12-18 Erect organosolv pulp mill (120K tonnes/year capacity) $280M
Months .
14-20 Install TCF bleaching towers (H,0,, O; systems) $90M
Months ] . .
16—22 Deploy Yankee tissue machine (95K tonnes/year, 1,800 m/min) $200M
Months Install 3,500-tonne hydraulic press + strand-based HempWood line $230M
18-24 (210K tonnes/year)

Months Expand national farming to 250,000 acres (Central + Atlantic $50M



12-24 zones); establish CN freight rail schedule

Phasell

— 850M
Total $

Outcome: Tissue/offset/kraft/HempWood production begins; 2 of 26 SKUs at full capacity; CN
logistics optimized.

Phase lil: HEFA Bio-Refinery, Bio-Asphalt & Infrastructure (Months 24-36)

. . Capital

Milestone Deliverable .
Allocation
Months Install HEFA hydro-treating reactors (NiMo/Pt-Zeolite catalysts); $280M
24-30 SAF/renewable diesel production (140K tonnes/year)
Months Build bio-asphalt polymerization plant (110K tonnesfyear, AASHTO $150M
26-32 PG 64-28)
Months . . . . .
28-34 Deploy estolide bio-lubricant blending lines (25K tonnes/year) $80M
Months Construct hempcrete manufacturing plant (180K tonnes/year $140M
30-36 mineralized blocks)
Months Execute 30 MW power export connection to NB Power grid $50M
24-36 (formalize PPA); expand farming to 350,000 acres
Phasellll
- $780M

Total

Outcome: Fuel/lube/construction tier reaches 50%+ output; Tier 3 structural materials online;
30 MW continuous grid export.

Phase IV: Advanced Materials, Hempoxies, 3D Printing & Global Scaling
(Months 36-48)

. . Capital
Milestone Deliverable .
Allocation
Months Install EHSO epoxidation reactors (28K tonnes/year bio-
. . $200M
36-42 epoxy resin) + hardener synthesis

Months Deploy 3D printing photopolymer synthesis lines (DLP/SLA



38-44 compatible, 7.5K tonnes/year) $120M
Months Build hydrothermal carbon nanosheet autoclaves (EV battery $100M
40-46 anode precursor, 15K tonnes/year)

Months Scale farming to full 500,000 acres (Western 325K, Central $50M
36-48 125K, Atlantic 50K); 2M dry tonnes/year biomass

Month Initiate international export logistics via Port of Saint $0
onths . . :
John/Halifax; sign OEM customer agreements (automotive,

44-48 (export/logistics)
aerospace, battery makers)

Phase IV
- $570M

Total

Outcome: All 26 SKUs in production; Year 5 full capacity (2M dry tonnes - 1.65B gross
revenue, $920M EBITDA); continental scale; global export-ready.

PART 9: COMPETITIVE ADVANTAGE & MARKET POSITIONING

Legacy Extractive Model vs. Landry BioMAT's Regenerative Bioeconomy

Incumbent
Dimension Commodity Landry BioMAT Strategic Advantage
Producers
. Landry: 100x faster
Raw Clear-cut forestry (40- Regenerative hemp
. . . carbon payback;
Material year rotation); agriculture (4-month .
. . . _— scalable without
Cycle ecosystem disruption cycles); soil-building
ecosystem loss
Subpl Distributed 500K-acre Landry: Supply chain
Ch::,ny Centralized forest »> network - 4 regional resilience; farmer

Architecture

mill = retail distribution

spokes - Moncton hub
-> global OEM/retail

26 primary SKUs across

aggregation power;
logistics optimization

Landry: Hedged

Product Commodity tissue, . revenue; premium
. 6 tiers; 50,000+ .
Portfolio kraft, lumber (3-5 core downstream product mix;
Breadth SKUs) L. emerging-market
applications exposure

Landry: 1.1-1.9M
Carbon +625K to +1.4M tonnes tonne annual CO,
Intensity ) -500K tonnes CO,/year advantage; 2030+

CO,/year (cumulative)



PART 10: POLICY DIRECTIVES & GOVERNANCE

(Lifecycle)

Agricultural
Productivity

Operating
Margin
Profile

Energy
Economics

Third-Party
Certification

Regulatory
Alignment
(2025+)

0.25 tonnes dry
fiber/hectare/40-year
forest cycle

8-12% EBITDA
(commodity high-
volume/low-margin
structure)

Dependent on external
power grids + fossil
fuel thermal plants

Industrial-scale
commodity (not
organically certifiable)

High compliance
burden (dioxin/furan
limits; EPR schemes;
clear-cutting
restrictions)

(net carbon sink)

6 tonnes
fiber/hectarefyear (x3
rotations); soil organic
matter gain

55.8% EBITDA
(diversified premium +
advanced materials
portfolio)

45 MW CHP (100%
process steam autarky
+ 30 MW continuous
grid export)

USDA Organic + TCF
bleaching + third-party
environmental
verification

Low regulatory risk
(zero-landfill; closed-
loop recovery;
regenerative ag
alignment)

POL-LBM-001: Biomass Cascade Utilization Mandate

regulatory compliance
built-in

Landry: 72x higher
biomass per hectare;
regenerative land use

Landry: 5-7x margin
advantage enables
innovation funding

Landry: Energy-
independent
operations; $30M
annual revenue from
surplus power

Landry: Premium
market access; ESG
procurement alignment

Landry: Future-proof
operations; regulatory
moat

All organic matter entering Landry BioMAT facilities must be processed according to

strict Value Pyramid:

1.

isolates).

High-Value Extractives & Biochemicals (Pharmaceutical cannabinoids, seed oils, protein

. Advanced Bio-Materials & Resins (Hempoxies, 3D photopolymers, EV battery carbon,

auto bioplastics).

tissue, fuels).

Structural & Industrial Products (Engineered HempWood, hempcrete, insulation, textiles,



4. Scraps-to-Energy Recovery (Non-manufacturable micro-dust, spent sludge, chaff > CHP

gasification = process steam + grid electricity).

Policy Enforcement: Zero organic landfill disposal (0.0% organic landfill target).

POL-LBM-002: Indigenous Collaboration & Regional Farmer Equity

¢ Long-Term Contracts: Guaranteed 5-year organic crop rotation buy-back contracts

($800/hectare premium pricing).

¢ First Nations Partnerships: Co-develop regional decortication spokes on Indigenous

lands; joint venture revenue sharing; sustainable stewardship alignment.

¢ Supply Chain Transparency: Blockchain-verified farmer payments; regenerative

agriculture certification.

POL-LBM-003: Supply Chain Risk Mitigation & Dual-Retting Protocol

¢ Dual-Retting Reserve: If adverse rainfall prevents 21-day field retting, unretted green

stalks are baled at 15% moisture and treated at regional spokes via Enzymatic Dip-Tank

Retting System (0.5% pectinase, 50°C, 6 hours).

¢ Logistical Buffer: Regional spokes maintain 6-month rolling inventory (high-density bales,

380 kg/m?) to insulate Moncton refinery against CN Rail freight disruptions.

PART 11: FINANCIAL PRO FORMA (YEAR 5 FULL CAPACITY)

Revenue Model (2,000,000 Dry Tonnes Input - 26 SKUs)

Tier

Tier1

Tier 2

Tier 3

Tier 4

Product Category

Hygiene, Paper,
Packaging, Textiles

Bio-Energy, Fuels,
Petrochemicals

Structural Materials,
Bio-Char

Advanced Materials,
Composites, Hempoxies

Annual Output

380,000 tonnes

320,000 tonnes

480,000 tonnes

107,000 tonnes

Average ASP
(CAD/tonne)

$1,421/tonne

$1,438/tonne

$500/tonne

$2,430/tonne

Tier
Revenue

$540M
(32.7%)

$460M
(27.9%)

$240M
(14.5%)

$260M
(15.8%)



$120M

Tier5 Agrifood & Nutrition 180,000 tonnes $667/tonne
(7.3%)
Grid P E t (30 263,000 30M
Tier 6 rid Power Export ( ! $114/MWh S
MW) MWh/year (1.8%)
GROSS 1,650,000
. . $1,150/tonne $1,650M
ANNUAL All Tiers Combined tonnes
. (blended) (100%)
REVENUE equivalent
Operating Expense Model
Annual Cost
Cost Category % of Revenue
(CAD)
Feedstock (Contracted Farmers) $400M 24.2%
CN Rail Freight (500K acres - spokes -
$120M 7.3%
Moncton)
Labor (2,500 employees @ avg $75K +
.( ploy @avg $90M 5.5%
benefits)
Chemicals & Process Auxiliaries $60M 3.6%
Utilities (Steam, Water, Power [net: 30 MW $20M -1.2% (cost offset by
export credit]) power export)
Maintenance & Capex Amortization $60M 3.6%
COGS Subtotal $710M 43.0%
SG&A, R&D, Environmental Compliance $20M 1.2%
TOTAL OPERATING EXPENSES $730M 44.2%
NET OPERATING EBITDA $920M 55.8%
Capex Deployment Schedule
Phase Timeline Capex Allocation Cumulative
Months 1-
Phasel 12 $650M (Spokes + CHP) $650M
Months 12— .
Phasell $850M (Pulp + Tissue + HempWood) $1,500M

24



Phase Il Months $780M (HEFA + Bio-Asphalt + $2,280M
24-36 Hempcrete)
Months 570M (Hempoxies + 3D Printing +

Phase IV s (Hemp 9 $2,850M
36-48 Battery Carbon)

TOTAL 4-YEAR
48 Months — $2,850M

CAPEX

Payback Analysis

e Year 5 EBITDA: $920M.
e Capex Investment: $2,850M.

o Simple Payback Period: $2,850M + $920M/year = 3.1 years from full-capacity
commissioning (Year 5).

¢ Actual Payback (incl. ramp-up Years 1-4 at 30-70% capacity): Approximately 5=7
years total from start of construction.

PART 12: STRATEGIC CONCLUSION

Systemic Market Transformation: Extractive Forestry - Regenerative
Bioeconomy

Project Landry BioMAT is not a niche agricultural initiative—it represents a systemic
shift from extractive forest-based supply chains to regenerative circular bioeconomy
across six critical North American market segments.

By Year 10, BioMAT Achieves:

¢ Production Scale: 500,000 acres operational (regenerative hemp agriculture; 4-month
cycles).

¢ Processing Capacity: 2,000,000 dry tonnes/year - 26 primary SKU tiers - 50,000+
downstream commercial applications.

¢ Annual Revenue: $1.65 billion CAD at full capacity; 55.8% EBITDA margin.

e Market Displacement: $545M-$840M annual sector revenue capture (20-50%
penetration across addressable tissue, building materials, fuels, and emerging advanced
materials markets).

¢ Energy Independence: 30 MW continuous grid export (5—-8% of Atlantic Canada base-
load); $30M annual revenue from surplus power.

e Carbon Profile: -500K tonnes CO,/year (net carbon sink) vs. legacy sector’s +2M to +3M



tonnes CO,/year baseline.

¢ Social Alignment: Indigenous-compatible, farmer-equity-driven model; 500K-acre

network aggregates farmer economic resilience; regenerative land stewardship framework.

Why Legacy Extractive Competitors Cannot Match This Model:

1.

Business model lock-in: Incumbent tissue/lumber/fuel producers have massive sunk
capital in clear-cut forestry mills and commodity production infrastructure. Transition to
regenerative agriculture + advanced materials requires abandoning legacy assets—
economically untenable for publicly or privately held competitors.

Margin structure mismatch: Commodity tissue/kraft (8—12% EBITDA) cannot fund R&D
for Tier 4-6 advanced materials, composites, and battery components (25-50% margins).
BioMAT's diversified 26-SKU portfolio at 55.8% margin creates competitive moat that
legacy players cannot replicate without portfolio collapse.

Regulatory trajectory divergence: Clear-cutting, Kraft pulping (organochlorine
discharge), and petroleum-based products face accelerating regulatory restrictions
(dioxinffuran limits, provincial EPR schemes, clear-cut forestry restrictions). BioMAT's TCF
bleaching, zero-liquid-discharge, and closed-loop recovery models are regulatory-aligned
for 2030+ compliance.

. Carbon narrative reversal: Traditional “carbon offset” narratives based on 40-year

forest-rotation reforestation claims lose credibility against carbon-negative regenerative
alternatives (4-month cycles, net CO; sink, organic agriculture). Customer ESG
procurement mandates increasingly demand verified net-negative suppliers; legacy players
cannot credibly transition this positioning.

Integrated supply-chain structural barrier: Legacy forest operators’' competitive
advantage (integrated forest control + commodity economies of scale) becomes a liability in
regenerative bioeconomy. Landry’s distributed 500K-acre farmer network + 4 decortication
spokes + Moncton hub architecture is operationally incompatible with incumbent
centralized mill-centric models.

Result: By Year 10-15, Project Landry BioMAT captures dominant regional market position

across Atlantic Canada with pathway to continental scale ($2B+ revenue potential by 2035),
fundamentally reshaping North America's bioeconomy away from extractive forestry-petroleum

models toward regenerative agriculture-based circular biorefining.
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