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Abstract

Landry Industries Inc. presents the definitive master business plan and technical specifi-
cations for Landry BioMat, a 500,000-acre vertically integrated organic hemp agriculture
and industrial processing biorefinery anchored in Moncton, New Brunswick. Designed as a
direct, full-portfolio competitive displacement mechanism against legacy softwood forestry
and petrochemical conglomerates (specifically J.D. Irving Limited’s non-marine divisions),
Landry BioMat replaces clear-cut logging, synthetic plastics, petroleum fuels, and syn-
thetic absorbent products with 100% organic, carbon-negative agricultural hemp counter-
parts. Operating with zero-liquid-discharge (ZLD) closed-loop Soda-Anthraquinone (Soda-
AQ) pulping, advanced Hempoxies vitrimer chemistry, engineered structural materials, and
multi-vector biofuel distillation, this blueprint outlines the technical parameters, operat-
ing standard operating procedures (SOPs), capital architecture, and environmental lifecycle
metrics required to power industries across Canada.
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1 Executive Summary & Core Strategic Vision

1.1 Venture Identity & The 500,000-Acre Imperative

Landry Industries Inc. establishes **Landry BioMat**, a vertically integrated industrial man-
ufacturing ecosystem across 500,000 acres ( 202,343 hectares) of certified organic agricultural
land in the Saint John River Valley, Kennebecasis Valley, and surrounding agricultural regions
of New Brunswick. Anchored by a central multi-vector biorefinery complex in Moncton, NB,
Landry BioMat transitions regional manufacturing away from 40-year softwood timber rotations
and petroleum extraction into a rapid 120-day renewable agricultural cycle.

1.2 Competitive Displacement Matrix: Landry BioMat vs. J.D. Irving Limited

J.D. Irving Limited maintains a dominant vertical monopoly across Atlantic Canada, span-
ning timberlands, pulp and paper mills, tissue manufacturing (Royale), private-label absorbent
products (diapers), corrugated packaging, sawmills, engineered wood, and petroleum refining
(Irving Oil). Landry BioMat provides an end-to-end organic, tree-free, and petroleum-free direct
replacement for every non-marine division in Irving’s portfolio.

Table 1: Systemic Displacement Matrix: Landry BioMat Counterparts vs. Irving Legacy Lines

Industrial Division Irving Legacy Prod- Landry BioMat Or- Key Technological
uct Line ganic Alternative Advantage
Consumer Tissue Royale 100% Organic Hemp Zero clear-cut pulp;
Bath/Facial /Napkin; Soft-Tissue ECF H30; bleached;
LDC/TAD plant starch binders
Absorbent Hygiene Private-Label Diapers Organic Bast Fluff Pulp Biodegradable ab-
& Training Pants + Bio-Barrier sorbent  core; Zero
petrochemical poly-
mers
Publishing & Offset Softwood Kraft Offset Soda-AQ Un- 45%  higher tensile
Paper bleached /Bleached strength; 100+ yr
Hemp Offset archival durability

Corrugated Packaging

Softwood Test Liner &

Ultra-High Tear Resis-

Test Liner TL-350-500;

Medium tance Hemp Kraft superior  wet-strength
bursting
Lumber & Wood Softwood Dimensional Engineered Hempwood 20%  higher  Janka
Lumber & Plywood & Presswood hardness; non-toxic
soy /vitrimer binder
Structural Resins Petrochemical Epoxies Hempoxies Vitrimer Reversible covalent
& Resins Bionanocomposites bonding; recyclable;

100% bio-precursors

Building Insulation Fiberglass & Rigid Hempcrete Blocks & Carbon-negative build-
Foam Insulation Micro-Char Panels ing  envelope; R-
2.1/inch insulation

value
Energy & Fuels Irving Oil Gasoline, Cellulosic Ethanol, Net COs negative
Diesel, & Heating Oil Biodiesel, & RNG lifecycle; zero  sul-

fur/aromatic emissions

2 Upstream Agricultural Architecture (500,000 Acres)
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2.1 Agronomic Footprint & Soil Mechanics

The 500,000-acre footprint represents approximately 10% to 11% of New Brunswick’s total
agricultural and arable land potential, operating at 5% to 9% of the acreage controlled by
traditional forest monopolies while delivering equivalent usable dry biomass.

e Geographic Distribution: Primary production zones span the Saint John River Valley
(Carleton, York, Sunbury, Queens counties) and Kennebecasis Valley (Kings County),
with regional consolidation hubs feeding the central Moncton Biorefinery via rail and
high-capacity transport corridors.

e Soil Requirements: Well-drained loamy soils with pH 6.0-7.5. Deep taproot penetra-
tion (up to 2.0 meters) alleviates subsoil compaction, enhances drainage, and mobilizes
insoluble phosphorus.

e Crop Rotation & Organic Integrity: 100% certified organic protocol under the Cana-
dian Organic Standards (CAN/CGSB-32.310). Rotated in 3-year cycles with nitrogen-
fixing legumes (red clover, alfalfa) and cover crops (winter rye) to eliminate synthetic
pesticides, herbicides, and chemical fertilizers.

2.2 Cultivar Selection & Biomass Yield Dynamics

High-density planting protocols prioritize fiber-optimized monoecious and dioecious industrial
hemp varieties approved on Health Canada’s List of Approved Cultivars.

Total Straw Yield = A X Ygraw = 202,343 ha x 10.0 tonnes/ha = 2,023,430 dry tonnes/year
(1)

e Primary Cultivars: Bialobrzeskie (dioecious, 28-32% bast yield), Finola (monoecious,
dual-purpose grain/fiber), NWG 2463 (dioecious fiber-type), and CFX-2.

e Biomass Partitioning: Stalk dry matter comprises 25% outer bast fiber (long, high
tensile strength) and 75% inner woody hurd (short, high lignin/cellulose core).

¢ Annual Feedstock Output Across 500,000 Acres:

— Bast Fiber (Raw): 505,857 dry tonnes/year.
— Woody Hurd (Raw): 1,517,573 dry tonnes/year.
— Hempseed Oil / Cake Byproduct: 150,000 tonnes grain yielding 45,000 tonnes

seed oil 4+ 105,000 tonnes high-protein seed cake.
2.3 Field Retting, Primary Decortication & Fiber Separation

Harvesting occurs at early flowering (70-90 days post-seeding) using specialized mechanical
swathers to preserve fiber bundle alignment.

1. Field Retting: Swathed stalks undergo 14-21 days of controlled field retting under
maritime moisture (RH 70-85%). Pectinase action by Bacillus and Clostridium species
weakens pectin bonds between bast and hurd.

2. Bale Conditioning: Round/square bales (500-800 kg) are thermally dried to < 12%
moisture content in continuous rotary drum dryers (80-100°C).

Confidential — Landry Industries Inc. 3



July 2026 — Version 1.0 Final Landry BioMat: Master Business Plan & Technical Specs

3. Multi-Stage Decortication: Conditioned stalks pass through primary industrial flail/hammer
mills and secondary pin mills with adjustable gap clearances (8-12 mm) at a rate of 500~
800 kg/hour per module.

4. Pneumatic Separation: High-velocity cyclone aspiration (> 20 m/s) segregates low-
density bast fibers (p ~ 1.4-1.5 g/cm®) from high-density hurds (p ~ 1.1-1.3 g/cm?),
achieving > 95% bast purity.

3 Moncton Central Biorefinery Architecture

3.1 Facility Footprint & Logistics Infrastructure

The Moncton Central Biorefinery occupies a 250-acre heavy industrial site in Moncton, New
Brunswick, situated at the geographic rail and transport crossroads of Atlantic Canada. The
site includes direct Class-1 CN rail siding, high-voltage hydroelectric interconnections, and
dedicated industrial water recovery infrastructure.

3.2 Soda-Anthraquinone (Soda-AQ) Pulping Division

To eliminate the toxic organosulfur emissions (methyl mercaptan, hydrogen sulfide) and dioxin
liabilities associated with legacy Kraft pulping, the facility utilizes the clean Soda-Anthraquinone
(Soda-AQ) process.

Reactions during digestion: Lignin+NaOH % Solubilized Sodium Lignate+Degraded Carbohydr:
°C, 0. a
(2)

e Digester Configuration: Continuous vertical hydraulic pressure vessels operating at
160°C for 45-60 minutes under 0.8 MPa (8 bar) pressure.

e Chemical Charge: 15% active alkali (as NaOH equivalents) derived from regional
hydroelectric-powered chlor-alkali regeneration; 0.1% w/w anthraquinone (AQ) redox cat-
alyst.

e Liquor-to-Solids Ratio: 4:1.

e Yield & Kappa Metrics: Screened pulp yield of 48%-54% with Kappa numbers ranging
from 12 to 16 and intrinsic viscosity > 700 cm?/g.

3.3 Black Liquor Recovery & Zero-Liquid-Discharge (ZLD) Loop

Spent pulping liquor (black liquor) undergoes 5-stage countercurrent washing and multi-effect
evaporation to achieve 65% to 70% dissolved solids concentration.

1. Recovery Boiler Combustion: Concentrated black liquor is incinerated in a high-
efficiency recovery boiler, recovering inorganic chemicals as a molten smelt (NaaCO3)
while generating high-pressure steam (4.0 MPa, 400°C) to drive cogeneration turbines.

2. Causticization (Lime Cycle): Dissolved smelt (green liquor) reacts with reburned
lime (CaO) to regenerate sodium hydroxide (NaOH) cooking liquor at an 85% to 92%
closed-loop recovery efficiency:

NayCO3 + Ca(OH), — 2NaOH + CaCOs | (3)

3. Zero-Liquid-Discharge (ZLD): Process water is continuously purified through multi-
stage reverse osmosis (RO) and mechanical vapor recompression (MVR) evaporators, re-
cycling 100% of process water back to the pulping loop.
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4 Standard Operating Procedures across Product Vectors

4.1 SOP-001: Comprehensive Pulp, Paper, Tissue & Absorbent Hygiene
4.1.1 Scope & Manufacturing Lines

Covers the production of commercial offset, newsprint, packaging, tissue, and personal hygiene
absorbent cores.

4.1.2 Tissue & Personal Care Operations

e Bathroom Tissue & Napkins: Refining mixed bast/hurd pulp to 450-550 mL Cana-
dian Standard Freeness (CSF). Sheet formation on high-speed Fourdrinier wires followed
by creping on a 4.0-meter Yankee Dryer (160-180°C) with ceramic doctor blades to control
creping ratio (20-40%).

e Organic Diapers & Absorbent Hygiene (Irving Diaper Displacement): Process-
ing raw bast fibers via specialized mechanical defibrators to create ultra-soft, high-loft
bio-fluff pulp. The absorbent core combines hemp fluff pulp with plant-derived starch
superabsorbent polymers (SAP), wrapped in a 100% compostable PLA /hemp non-woven
outer layer.

4.1.3 Bleaching & Sizing Parameters
Elemental Chlorine-Free (ECF) hydrogen peroxide bleaching sequence:

e Stage 1 (H2032): 10-15 kg/tonne HyOy at pH 9.5-10.0, 60°C for 2—-3 hours, achieving
85—88 ISO brightness.

e Sizing & Wet Strength: Replacement of synthetic PAE resins with plant starches (5-8
kg/tonne) and chitosan (2-3 kg/tonne); Alkyl Ketene Dimer (AKD) emulsion at 8-12
kg/tonne for alkaline sizing (pH 7.5-8.0).

4.2 SOP-002: Advanced Structural Materials & Hempoxies Vitrimer Composites
4.2.1 Parametric Mother-of-SOP Framework
Hempoxies represent dynamic covalent vitrimer networks reinforced with bio-derived nanocar-
bons, fully defined by the state-space vector V:

V= [VAR*IDu Mk7 Pi) Hh) Cma Ssa ¢C7 Xc] (4)

Where M, is the dynamic exchange pathway, P; is the precursor monomer, Hy, is the dynamic
hardener, C, is the carbon morphology, Ss is the surface agent, ¢¢ is the carbon mass fraction
(0.0 < ¢¢ < 0.30), and . is the catalyst loading (0.00 < x. < 0.05).

4.2.2 Constituent Synthesis Protocols

1. Precursor Monomer Pyl (Epoxidized Hempseed Oil - EHSO): React cold-pressed
hempseed oil with performic acid generated in situ (0.5 mol/mol C=C) at 40-50°C. Con-
trol 30% H204 addition rate < 2.0 mL/min. Vacuum dry at 70°C, 10 mbar to yield oxi-
rane oxygen content of 6.5%-8.2% (EEW = 195-240 g/eq).

2. Carbon Morphology Cy3 (2D Exfoliated Carbon Nanosheets - 2D-HCN): Sub-
ject bast fiber micro-fibrils to Hydrothermal Carbonization (HTC) in 0.5 M H2SO4 at
180°C for 24 hours. Mix hydrochar with KOH (1:4 ratio) and pyrolyze under Argon
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at 800°C for 2 hours (5°C/min ramp). Yields high-surface-area nanosheets (Sppr >
800 m?/g).

3. Surface Functionalization Syl (GPTMS Silanization): Disperse 2D-HCN in ethanol/water
(90:10) via probe sonication. Add 3-Glycidyloxypropyltrimethoxysilane (50 wt% relative
to carbon), adjust pH to 4.5 with acetic acid, and reflux at 75°C for 6 hours.

4.2.3 Mass Balance Curing Equations

Given target composite batch mass Migiar:

Mecarbon = Miotal X ¢C7 Mcatalyst = (Mtotal - Mcarbon) X Xe (5)

EEW(F;
Mprecursor = (Mtotal - Mcarbon - Mcatalyst) % |: ( Z) :|

EEW(P,) + r - HEW(H),)

r- HEW (H,
Mhardener - (Mtotal - Mcarbon - Mcatalyst) % |: ( h) :|

7
EEW(F;) +r- HEW(H}) (7)
Execute cure schedule Teype(t) in a heated hydraulic press under 5 MPa pressure: 80°C for 1
hour, 140°C for 2 hours, and post-cure at 160°C for 1 hour to induce transesterification network
formation.
4.3 SOP-003: Engineered Wood, Hempwood & Insulation Building Systems

4.3.1 Hempwood & Structural Presswood Production

Directly replaces Irving sawmills, dimensional lumber, and particleboard facilities.

1. Mat Preparation: Cleaned hurd fragments (70%) and long bast fiber bundles (30%)
are blended with non-toxic, soy-based or Hempoxies vitrimer binders (8-12 wt% resin
charge).

2. Compression Molding: The mass is compressed in a continuous multi-daylight hy-
draulic steam-heated press at 180-210°C under 3.5-5.0 MPa consolidation pressure.

3. Performance Standards: Yields structural beams and boards with Janka hardness
exceeding 1,400 1bf (20% harder than traditional white oak/softwood) and modulus of
elasticity £ > 3.2 GPa.

4.3.2 Hempcrete Building Blocks & Thermal Panels

e Formulation: Purified inner hurds (1.0 m?3) combined with hydrated lime binder (200 kg Ca(OH),),
hydraulic lime (50 kg), and water (250 L).

e Block Molding: Formed via low-pressure vibration compaction into interlocking con-
struction blocks (300 mm x 200 mm x 600 mm).

e Curing & Performance: Carbonation curing over 28 days consumes atmospheric COs.
Delivers density of 280-340 kg/mg7 thermal conductivity A = 0.06-0.08 W/m - K (R-
2.1/inch), and Class-A fire resistance.
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4.4 SOP-004: Biofuels, Renewable Natural Gas & Bio-Petrochemical Substitutes
4.4.1 Cellulosic Ethanol via Hemicellulose Hydrolysis

Pre-pulping liquor rich in extracted hemicellulose undergoes acid hydrolysis (0.5% H2SO4, 120°C)
followed by enzymatic saccharification using Trichoderma reesei cellulase complexes. Fermenta-
tion with engineered Saccharomyces cerevisiae yields cellulosic ethanol distilled to 99.8% purity
for industrial fuel blending.

4.4.2 Hempseed Biodiesel Transesterification

Excess seed oil is transesterified with bio-ethanol using potassium hydroxide (1.0 wt%) catalyst
at 60°C for 2 hours, yielding fatty acid ethyl esters (FAEE) meeting ASTM D6751 biodiesel
standards, with crude glycerol recovered for industrial applications.

4.4.3 Renewable Natural Gas (RNG) via Anaerobic Digestion

Biorefinery organic wastes, wastewater sludge, and field residues enter high-rate mesophilic
(37°C) continuous stirred-tank anaerobic digesters. The produced biogas (60% CHy,40% CO2)
undergoes membrane separation to produce pipeline-grade RNG (> 97% CHy) injected directly
into regional natural gas networks.

5 Financial Architecture & Market Projections

5.1 Capital Expenditure (CAPEX) Phasing

The integrated industrial complex requires a total capital commitment of $48.5M for the initial
phase, scaling to $250M-$450M for full 500,000-acre capacity expansion over 5 years.

Table 2: Phase 1 Capital Expenditure Breakdown (Moncton Central Biorefinery)

Capital Category Est. Cost (CAD M) Primary Assets / Machinery

Site Acquisition & Civil Works $8.5  250-acre site, rail siding, water treat-
ment pads

Decortication & Fiber Cleaning $4.5 Multi-stage hammer/pin mills, cy-
clone separators

Soda-AQ Digesters & Recovery $12.0 Vertical continuous pressure vessels,

Boiler lime kiln, ZLD RO system

Paper & Tissue Machines $16.0 Fourdrinier wire section, Yankee cre-
ping dryer, calender stacks

Hempoxies & Composite Line $4.5 High-shear reactors, hydraulic press
lines, autoclave units

QA/QC Lab & Regulatory Testing $3.0 Analytical instruments (FTIR,
TGA, DSC, DMA, OECD 203)

TOTAL PHASE 1 CAPEX $48.5 M Integrated 50,000-tonne initial

capacity

5.2 Operating Expenditure (OPEX) & COGS Breakdown

At full operational volume (750,000 tonnes finished paper/packaging/tissue output from scaled
operations), manufacturing COGS averages $626.80 per tonne.
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Table 3: Scaled Operating Cost (COGS) Structure at 750,000 Tonnes/Year Output

Cost Component Annual Total (CAD M) Cost per Tonne (CAD) % of COGS
Upstream Feedstock $385.0 $513.33 81.9%
(Cultivation,  Harvest,

Retting)

Chemicals & Additives $0.15 $0.20 0.05%
(1\13‘OH7 AQ, }12027

Starch)

Utilities (Energy, Steam, $53.0 $70.67 11.3%
MVR Water Recovery)

Direct Operations & $32.0 $42.67 6.8%
Maintenance Labor (350

FTE)

TOTAL MANUFAC- $470.15 M $626.80 100.0%

TURING COGS

5.3 Revenue Projections & EBITDA Margin Sensitivity

Operating across a diversified product mix yields a blended Average Selling Price (ASP) rang-
ing from $1,150/tonne (commodity offset/packaging) to $1,787/tonne (specialty art, luxury

packaging, and Hempoxies vitrimers).

Table 4: 5-Year Financial Scale-Up Model (2026-2031)

Financial Metric Year 1 Year2 Year3 Year4 Year s
Cultivation Footprint (Acres) 15,000 50,000 150,000 300,000 500,000
Finished Product Output (Tonnes) 22,500 75,000 225,000 450,000 750,000
Blended ASP (CAD/Tonne) $1,450 $1,350 $1,250 $1,180 $1,150
Gross Revenue (CAD M) $32.63 $101.25 $281.25 $531.00 $862.50
Total Manufacturing COGS (CAD M) $16.20 $50.25  $141.03  $282.06  $470.15
Gross Profit (CAD M) $16.43 $51.00 $140.22 $248.94 $392.35
Gross Margin % 50.3% 50.4% 49.9% 46.9% 45.5%
SG&A and R&D Opex (CAD M) $8.50 $18.00 $35.00 $55.00 $80.00
EBITDA (CAD M) $7.93  $33.00 $105.22 $193.94 $312.35
EBITDA Margin % 24.3% 32.6% 37.4% 36.5% 36.2%

Simple capital payback on the initial $48.5M Phase 1 investment is achieved within 22
months of commercial operations.

6 Regulatory Compliance & Environmental Metrics

6.1 Regulatory Framework Approvals

1. Health Canada Industrial Hemp Licensing: Compliance with Industrial Hemp Reg-
ulations (SOR/98-156) under the Cannabis Act. Annual Notice of Cultivation reporting,
GPS field boundaries, and certified THC monitoring below 0.3% w/w dry weight.

2. Pulp and Paper Effluent Regulations (PPER, SOR /92-269): Continuous compli-
ance monitoring for discharged effluent:
e Biochemical Oxygen Demand (BODs;): < 25 mg/L.
e Total Suspended Solids (TSS): < 20 mg/L.

e Acute Fish Toxicity: Zero mortality in 100% unheated mill effluent under 96-hour
OECD 203 testing protocol (Leuciscus idus / Oncorhynchus mykiss).

Confidential — Landry Industries Inc. 8



July 2026 — Version 1.0 Final Landry BioMat: Master Business Plan & Technical Specs

3. Canadian Environmental Protection Act (CEPA): New Substances Notification
(NSN) filings for functionalized bio-monomers (EHSO, CHSO) prior to commercial vol-
umes exceeding 100 kg/year.

4. Food and Drug Administration (FDA): Compliance with FDA CFR 176.170 for
food-contact paperboard and packaging materials.

6.2 Net-Negative Carbon Lifecycle vs. Clear-Cut Forestry

Net Carbonpemp = Sequestrationg;q—Emissionsprocessing = —830, 000+330, 000 = —500, 000 tonnes CO2-eq/y
(8)

Table 5: Annual Carbon Footprint Comparison: 500,000 Acres Hemp vs. Equivalent Softwood
Logging

Lifecycle Stage

Softwood Forestry (Irving
Clear-Cut)

Landry BioMat (Agricul-
tural Hemp)

Harvest / Sequestration Cycle
Net Photosynthetic Capture
Pulping & Processing Energy

Agricultural / Transport Inputs

40-year  rotation; releases
50-100 t COy/ha

425,000,000 t CO4 deferred
over 40 yrs

0.75 t COy/tonne (Kraft fossil
steam)

Heavy equipment, road build-
ing, logging

120-day crop; sequesters
8-12 t COz/ha/yr
—830,000 t CO,/year
tured directly
+325,000 t CO2/year
by biomass boiler)
+6,200 t COy/year

tural machinery)

cap-
(Offset

(Agricul-

NET ANNUAL CARBON
BALANCE

+625,000 to +
1,400,000 t COs/yr

—500,000 tonnes COs-eq/year
(NET NEGATIVE)

Operating 500,000 acres of organic hemp delivers an annual net carbon delta of **1.125 to
1.900 million tonnes of COy avoided™* relative to clear-cut softwood harvesting.
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