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Preface: The Forgotten Cost of Our Food System 
📎 This report builds on the foundation of Volume 1, “Why ‘Pure Produce’ is the Future of 
Food,” but is designed to stand alone as a deeper, more urgent examination. 

We all have food stories — the Sunday BBQ with friends, the salad you packed for your kid’s 
lunch, the fresh berries on your morning yogurt. Most of us don’t expect those moments to end 
in a trip to the ER, a week off work, or worse. But for millions every year, they do. 

The forgotten cost of our food system is the sickness, death, and waste caused by preventable 
contamination in fruits, vegetables, and mushrooms. It’s not a “rare event” — it’s systemic. And 
the bill doesn’t stop at hospital doors: it’s in lost wages, rising insurance premiums, the recall 
costs that push grocery prices higher, and the trust that erodes every time a food safety 
headline hits. 

Traditional agriculture — even when “organic” — leaves produce exposed to contaminated 
water, soil, wildlife, and human handling. In many global countries, including those amongst the 
G7, the government’s testing regime doesn’t cover produce until after people get sick. That 
means you, not the farm, not the regulator, become the last line of defense at your kitchen table. 

We named “Pure” as a category because it didn’t exist before. It’s not a marketing label — it’s a 
measurable, verifiable standard for produce safety and quality, aligned to the same 
zero-tolerance rules we use for drinking water. This report makes the human case for why 
“Pure” must become the new baseline for fresh food production, and why ignoring it is not just 
short-sighted — it’s negligent. 

Chapter 1: 🌾 Why “Pure” Matters — A New Baseline for 
Food Safety 

📎 See Volume 1, Chapter 5 for the original “water analogy” framework. 

 

Turn on the barbe:​
​
Consider a father standing over the grill at a weekend BBQ, flipping burgers while his kids and 
their friends run around the yard. The meat came from a trusted butcher. But the lettuce and 
tomato? Bought on special at the supermarket — no thought beyond “it looks fresh.” What he 
doesn’t know is that statistically, in Canada, those vegetables are more likely to carry E. coli or 
Salmonella than the beef patty under them. 
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💧The Water Analogy, Revisited 

When contamination shows up in drinking water, it’s treated as an emergency. We demand 
immediate testing, boil-water advisories, and infrastructure fixes. But the salad greens and 
berries we eat raw every day? They’re often held to a looser standard — even though they enter 
the same body, bloodstream, and cells. 

The U.S. Environmental Protection Agency (EPA) and World Health Organization (WHO) set 
strict potable water limits for contaminants like Lead (Pb), Cadmium (Cd), and Arsenic (As) — 
measured in micrograms per liter — plus a zero-tolerance goal for pathogens. “Pure” produce 
uses those same thresholds for every input: water, nutrients, air. If something isn't safe to drink, 
it’s not allowed to touch the plant.  

Contaminant Potable Water Limit 🛡️“Pure” Standard 
Limit 

Lead (Pb) EPA action level 10 µg/L (goal = 0) ≤ 10 µg/L (target 0) 

Cadmium (Cd) WHO guideline 3 µg/L ≤ 3 µg/L (target 0) 

Arsenic (As) WHO/EPA 10 µg/L ≤ 10 µg/L (target 0) 

Pathogens Zero tolerance Zero tolerance 

 

🚫The Everyday Risk 

According to the USDA Pesticide Data Program (2022), over 70% of produce in the U.S. 
carried at least one detectable pesticide residue — and that’s after washing. In Europe, EFSA 
found 96.3% of produce samples contained residues, though most were below legal limits. In 
Canada, the Canadian Food Inspection Agency (CFIA) focuses most testing on meat. Fresh 
produce is rarely tested unless there’s already an outbreak — leaving the public vulnerable to 
pathogens like E. coli O157:H7, which is linked directly to contaminated cattle manure in 
irrigation water. 
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Fact: In Canada, California-grown romaine lettuce from the Salinas Valley has been banned 
repeatedly since 2019 due to persistent E. coli O157:H7 contamination. The CFIA pushed 
testing back to U.S. exporters, but the contamination source — irrigation water tainted with 
cattle feces — remains unaddressed, and the same lettuce is still sold to other markets where 
consumers may be unaware of the risk (CFIA, 2025). 

 

🛡️Why “Pure” Closes the Gap 

●​ No contaminated water — fogponic systems run on potable-standard inputs only.​
 

●​ No soil contact — eliminating the pathway for heavy metals and pathogens.​
 

●​ Sealed environment — keeping out wildlife, insects, and airborne contaminants.​
 

●​ Real-time monitoring — instant detection and correction before produce reaches a 
plate. 

💡 Summary — Chapter 1: 

If it isn't safe to drink, it’s not safe to eat. “Pure” applies that rule to every step of fresh food 
production — and delivers produce that meets it. 

 

References — Chapter 1 (Harvard) 

●​ EPA (2025). Drinking water regulations and contaminants. U.S. Environmental 
Protection Agency.​
 

●​ WHO (2011). Guidelines for Drinking-Water Quality, 4th ed. World Health Organization.​
 

●​ USDA-AMS (2024). Pesticide Data Program Annual Summary, CY2022.​
 

●​ EFSA (2024). The 2022 EU report on pesticide residues in food. EFSA Journal.​
 

●​ CFIA (2025). Contaminated Romaine Lettuce. Canadian Food Inspection Agency. 
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Chapter 2: 🔍 The Problem with Traditional and Organic 
Produce 

📎 Builds on Volume 1, Chapter 1: “The Hidden Threat in Our Food 
Supply,” with new focus on government testing gaps and systemic blind 
spots. 

 

🍽️Setting the table: 

It’s a Wednesday night in Toronto. A single mother sets out to make a quick, healthy dinner — 
pasta tossed with fresh spinach and cherry tomatoes. She bought the vegetables at a big-name 
supermarket, trusting that if they’re on the shelf, they’re safe. But what she doesn’t know is that 
neither the grower nor the government tested this batch for E. coli, or Salmonella before it hit 
the produce aisle. In Canada, most fresh produce simply isn’t tested for E. coli or Salmonella 
before it reaches the shelf. CFIA testing happens through surveys or when risks arise—not as a 
blanket safety check for every package. 

 

🏛️Government Gaps — The First Line of Defense Is Missing 

In countries with strong food safety budgets and profitable economies, fresh produce testing is 
more routine and proactive. In nations under fiscal strain, such as Canada, the testing net is 
thinner — often activated only after illnesses occur or recalls are triggered. 

In Canada, the Canadian Food Inspection Agency (CFIA) allocates the majority of its food 
safety testing resources to meat and processed products. Fresh produce — lettuce, tomatoes, 
spinach, berries, and herbs eaten raw — is monitored through targeted, risk-based surveys, 
leaving large gaps in routine surveillance. 

The result: 

●​ If a contaminated batch of lettuce, basil, or tomatoes comes in from abroad, it’s unlikely 
to be caught at the border unless another country has already reported it.​
 

●​ If the contamination originates in Canada, it’s typically discovered only after people are ill 
and public health investigations begin.​
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This reactive model shifts the burden from farms and regulators to households. Moms at the 
kitchen sink, BBQ dads at the cutting board, and restaurant staff become both the first, and the 
last line of defense — washing produce in the hope it’s enough. But when it comes to pathogens 
like E. coli O157:H7, washing doesn’t eliminate the risk. 

 

🚫Case in Point — The California Lettuce Ban 

In 2019, Canada banned romaine lettuce from California’s Salinas Valley after repeated E. coli 
O157:H7 contamination outbreaks. The pathogen was traced to cattle manure in irrigation 
water — a direct failure of agricultural practice, not an unavoidable act of nature. 

Key facts: 

●​ The Salinas Valley supplies much of North America’s lettuce.​
 

●​ E. coli O157:H7 is a dangerous strain — it can cause kidney failure (hemolytic uremic 
syndrome) and death, especially in children and the elderly.​
 

●​ The contamination source — irrigation water contaminated by cattle feces — remains 
unresolved.​
 

●​ CFIA’s ban was extended multiple times over five years, but instead of addressing the 
root cause, the responsibility for lab testing was pushed back to U.S. exporters shipping 
to Canada. 

This means: 

●​ Lettuce from the same contaminated region can still be sold to other markets where 
consumers may not know about the risk.​
 

●​ The Salinas Valley issue remains a live hazard, with systemic inaction allowing the same 
failures to persist.​
 

Why this matters: The real scandal isn’t just that contamination happens — it’s that it can 
happen repeatedly, from the same source, for years, without the problem being fixed at its root. 

 

 

www.beyondfarming.com ​ ​ ​ ​ ​ ​ ​ ​       P. 9 of 37 

http://www.beyondfarming.com


 
 

🦠The Reality of E. coli O157:H7 

E. coli O157:H7 is not a “background” microbe like harmless kitchen bacteria — it’s lethal. The 
infection can start with stomach cramps and diarrhea, but in severe cases, especially in 
children, it can lead to: 

●​ Hemolytic Uremic Syndrome (HUS) — kidney failure​
 

●​ Neurological complications​
 

●​ Death​
 

It doesn’t “just occur” in lettuce — it arrives there through contaminated irrigation water, often 
polluted by cattle manure. Preventing it is entirely possible: 

●​ Keep livestock away from irrigation sources​
 

●​ Treat irrigation water​
 

●​ Test proactively and regularly 

 

🌱Organic Produce Isn’t Immune 

The Canadian lettuce ban and related recalls haven’t been limited to conventional crops. 
Organic certification reduces synthetic pesticide use but does not eliminate the risk of bacterial 
contamination from water or soil. 

 

🛡️Why “Pure” Is Different 

In Beyond Farming’s Pure model, there is no: 

●​ Soil to hold pathogens or heavy metals​
 

●​ Open irrigation water to be contaminated by livestock​
 

●​ Wildlife access to crops​
 

●​ Delayed, batch-based testing 
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Instead, “Pure” integrates: 

●​ Potable-standard water for all plant contact​
 

●​ Enclosed, sealed habitats​
 

●​ Continuous environmental monitoring and automated correction​
 

●​ Batch traceability from seed to harvest 

This eliminates the CFIA-style “after the fact” testing gap because contamination cannot enter 
the growing process in the first place. 

 

💡 Summary — Chapter 2: 

Governments like Canada’s are not equipped to catch produce contamination before it reaches 
your kitchen. In some cases, you’re more likely to get E. coli from the lettuce on your burger 
than the beef itself. “Pure” doesn’t shift the burden to consumers — it identifies the root cause of 
contamination risk vectors and removes the hazard entirely. 

References — Chapter 2 (Harvard) 

●​ CFIA (2025). Contaminated Romaine Lettuce. Canadian Food Inspection Agency.​
 

●​ CFIA (2019–2024). Romaine lettuce import restrictions from Salinas Valley, California.​
 

●​ CDC (2022). E. coli O157:H7 – General Information. Centers for Disease Control and 
Prevention.​
 

●​ WHO (2018). E. coli Fact Sheet. World Health Organization. 

 

Chapter 3: 🧪 Crop-by-Crop Reality Check — Traditional, 
Organic, and “Pure” 

📎 Builds on Volume 1, Chapter 1 “Invisible Enemies” with real-world 
incidents, consumer impact stories, and side-by-side “Pure” comparisons. 

 

www.beyondfarming.com ​ ​ ​ ​ ​ ​ ​ ​       P. 11 of 37 

http://www.beyondfarming.com


 
 

🛍️Lets go shopping: 

You’re in the produce aisle. A bundle of basil smells fresh, the carrots look crisp, strawberries 
shine in their clamshell, blueberries promise sweetness, and the mushrooms are spotless. What 
you can’t see — and what the label doesn’t tell you — is whether they carry bacteria, viruses, 
chemical residues, or heavy metals. 

 

🌿3.1 Basil & Fresh Herbs — The Outbreak Repeat Offenders 

The Human Story:​
​
In 2019, dozens of Canadians fell ill with severe diarrhea, fatigue, and fever after eating basil 
from a local restaurant chain. The culprit? Cyclospora cayetanensis, a parasite that can linger in 
the body for weeks. The basil had been imported from a country where contaminated irrigation 
water was a known risk. 

The Data: 

●​ FDA herb sampling (2017–2021) found Cyclospora in 9.2% of basil samples and 
Salmonella in 2.8%.​
 

●​ Organic basil has been implicated in similar outbreaks — organic certification doesn’t 
test for parasites.​
 

Why “Pure” Wins: 

●​ No open-field water, no soil contact, sealed root and canopy zones.​
 

●​ Potable-standard mist feeds plants in a closed loop.​
 

●​ Batch traceability back to seed lot and habitat ID. 

 

🥕3.2 Carrots — Heavy Metals from the Ground Up 

The Human Story:​
​
A family in rural Quebec started buying organic carrots for their toddler, believing they were 
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healthier. Months later, the child tested high for lead. Investigators found the farm’s soil had 
been contaminated decades earlier by nearby industrial activity. 

The Data: 

●​ Carrots are root crops — they absorb heavy metals like Lead (Pb) and Cadmium (Cd) 
directly from soil.​
 

●​ Even washing and peeling can’t remove metals absorbed into plant tissue.​
 

Why “Pure” Wins: 

●​ Crops grow in inert, sterile supports — no metal-contaminated soil.​
 

●​ Inputs tested to WHO/EPA potable standards.​
 

●​ No risk of historic soil contamination. 

 

🍓3.3 Strawberries — The Viral Risk 

The Human Story:​
​
In 2022–2023, frozen organic strawberries from Baja California were linked to a Hepatitis A 
outbreak in the U.S. and Canada. Dozens were hospitalized. The virus likely came from 
contaminated wash water or handling at harvest. 

The Data: 

●​ Strawberries are highly perishable and grown low to the ground — vulnerable to soil 
splash, wildlife, and water contamination.​
 

●​ Outbreaks have occurred in both organic and conventional systems.​
 

Why “Pure” Wins: 

●​ Enclosed fogponic growth prevents wildlife, soil, and external water contact.​
 

●​ No need for post-harvest washing that can reintroduce contaminants. 
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🫐3.4 Blueberries — Chemical Residue Champions 

The Human Story:​
​
A 2021 consumer report flagged imported blueberries for carrying multiple pesticide residues, 
some banned in their country of sale. Parents buying them for children’s snacks had no way to 
know. 

The Data: 

●​ Fungicides and insecticides are standard in open-field blueberry production.​
 

●​ Cadmium uptake from soil is documented in contaminated regions.​
 

Why “Pure” Wins: 

●​ Zero pesticide use — closed environment excludes pests.​
 

●​ Inert substrates eliminate metal uptake. 

 

🍄 3.5 Mushrooms — The Listeria Loophole 

The Human Story:​
​
Between 2020–2024, multiple Listeria monocytogenes outbreaks in North America were traced 
to enoki mushrooms. Even after recalls, recontamination kept happening due to poor facility 
hygiene in exporting countries. 

The Data: 

●​ Mushrooms absorb metals from their growing medium.​
 

●​ Listeria can survive and grow in cool storage, making it a risk even after harvest.​
 

Why “Pure” Wins: 

●​ Only certified-clean substrates used.​
 

●​ Sealed habitats with targeted Listeria environmental monitoring.​
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●​ Batch traceability ensures immediate, precise recall if needed. 

 

🎨The Pattern Across Crops 

●​ Traditional farming leaves produce exposed to contaminants — in soil, water, air, and 
handling.​
 

●​ Organic improves chemical profiles but leaves biological risks untouched.​
 

●​ “Pure” eliminates all known contamination pathways through design, not after-the-fact 
controls. 

 

💡 Summary — Chapter 3: 

From basil to mushrooms, the same risks repeat: exposure to contaminated water, soil, air, and 
handling. “Pure” isn’t luck or better washing — it’s architecture that prevents contamination from 
entering the equation at all. 

 

References — Chapter 3 (Harvard) 

●​ FDA (2024). Fresh Herbs Assignment FY2017–2021.​
 

●​ USDA-AMS (2024). Pesticide Data Program CY2022.​
 

●​ CDC (2023). Hepatitis A outbreak linked to strawberries.​
 

●​ Rusin, M. et al. (2021). Lead and cadmium in produce.​
 

●​ FDA/CDC (2022–2024). Enoki mushroom Listeria outbreaks.​
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Chapter 4: 🛒 What “On-Shelf” Contamination Looks Like 

📎 Expands on Volume 1, Chapter 1’s “Recalls Are Just the Tip of the 
Iceberg” with consumer, retailer, and waste-economics detail. 

 

🎭What’s behind curtain number 1: 

It’s Friday evening at a busy grocery store. A produce clerk is quietly pulling clamshells of 
strawberries off the shelf. They still look fine, but they’re part of a recall for possible Salmonella 
contamination. He knows the drill — no announcement over the PA, just a discreet swap for new 
stock. To the shopper, the fruit “disappears” without explanation. 

What doesn’t disappear is the cost — the store loses the sale, eats the cost of the labour to 
remove, report, and dispose of the tainted produce, and if those costs are not compensated by 
the producer, those costs are simply passed up the supply chain, and prices rise for everyone. 

 

🛒The Reality on the Shelf 

Testing data tells us that: 

●​ Residues are the rule, not the exception. USDA’s 2022 survey found over 70% of U.S. 
produce samples carried at least one pesticide residue; EFSA’s 2022 report showed 
96.3% of EU samples had detectable residues.​
 

●​ Biological contamination is recurring. Herbs, strawberries, and mushrooms keep 
showing up in outbreak reports year after year — sometimes from the same suppliers.​
 

●​ Organic is not immune. Spray drift, soil contaminated with heavy metal, shared 
packing lines, and water contamination affect both conventional and organic produce. 

Yet none of this is visible to the shopper at the point of sale. The average consumer assumes “if 
it’s on the shelf, it’s safe.” That assumption is not supported by the data. 
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📈The Business Cost of Spoilage and Recalls 

For retailers and suppliers, contamination and spoilage drive up costs in three ways: 

1.​ Direct loss: Product pulled from shelves, destroyed, and written off, and if publicly 
reported, damage to reputation and lost opportunity costs.​
 

2.​ Indirect loss: Staff time for sorting, disposal, paperwork; penalties from supply chain 
partners.​
 

3.​ Shrink through spoilage: High-respiration crops like berries and herbs can lose 
15–20% of their retail life in transport and storage — even without contamination. 

A 2024 industry survey estimated that the average produce department loses 10–12% of sales 
to shrink, much of it preventable with better initial quality and shelf life. 

 

🛡️Why “Pure” Holds Its Quality Longer 

Because “Pure” produce starts with near-zero microbial load and is never exposed to 
contamination vectors, it: 

●​ Lasts longer before visible spoilage.​
 

●​ Retains sensory quality (taste, texture, aroma) beyond typical shelf-life windows.​
 

●​ Reduces shrink for retailers, meaning fewer write-offs and better margins. 

The impact isn’t theoretical — retail trials show that sealed-environment herbs and berries can 
last days longer in consumers’ refrigerators compared to field-grown equivalents. That’s more 
usable product and less waste in homes and stores.     In support of this conclusion Beyond 
Farming will be publishing a peer reviewed manuscript entitled “Optimization Of The Yield And 
Nutritional Quality Of Strawberries In A Controlled Environment Through Aeroponics And 
Fogponics Productions Systems In Urban Environments” in Food Science & Nutrition Journal of 
international applied research.   

 

👥For Consumers — Waste = Higher Prices 

Every clamshell tossed by a store or consumer adds to the total cost of food. With inflation 
already pushing grocery bills up, paying for food you don’t get to eat is a hidden price increase. 
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By cutting waste at the source, “Pure” protects both food safety and the household budget. 

 

💡 Summary — Chapter 4: 

On-shelf contamination is invisible until it’s too late — and by then, the cost is baked into higher 
prices and wasted food. “Pure” extends shelf life, reduces waste, and prevents contamination 
from entering the store at all. 

 

References — Chapter 4 (Harvard) 

●​ USDA-AMS (2024). Pesticide Data Program CY2022.​
 

●​ EFSA (2024). EU 2022 report on pesticide residues in food.​
 

●​ FMI (2024). Retail Produce Shrink and Loss Study.​
 

●​ CDC (2024). Outbreak Investigations Archive. 

 

Chapter 5: 💲 The Cost of Contamination — Human Lives 
and Billions Lost 

📎 Expands on Volume 1, Chapter 3’s “The True Cost of Contamination,” 
with deeper human stories, government case studies, and the E. coli 
O157:H7 crisis. 

 

🏥Time to go to the hospital: 

A 7-year-old boy in Calgary is rushed to the hospital with severe stomach pain, vomiting, and 
bloody diarrhea. Within days, he’s in intensive care with hemolytic uremic syndrome (HUS) — 
a complication of E. coli O157:H7 that can cause kidney failure. His parents are terrified. The 
source? The lettuce in a homemade taco dinner.  ​
​
Southern Alberta has the fame of having the largest irrigation district in the G7 built in the early 
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days of the Provinces formation.  A grand work of irrigation to support cultivation between 
Calgary, Medicine Hat, and Lethbridge regions.  This same area later became the highest 
concentration of cattle feedlot operators, and meat processors in Canada.  The incidents of 
hospital related admissions for E. Coli, E.Coli O157:H7, and Salmonella were the highest in the 
developed world due to untreated manure entering Alberta’s canal system and used directly for 
irrigation of vegetable crops. A 3 year investigative series of radio and television interviews were 
conducted in Alberta, primarily by the Canadian Broadcasting Corporation (CBC) in an attempt 
to engage Federal and Provincial Departments of Agriculture, Food Inspection, and Health to 
mitigate this entirely avoidable outcome.  (See Google Search: CBC Videos - CBC, Alberta, 
BenchmarkLabs) 

 

⚖️The Human Toll 

Global: WHO estimates unsafe food causes 600 million illnesses and 420,000 deaths every 
year — one-third of those deaths are children under five. 

U.S.: CDC estimates 48 million illnesses and 3,000 deaths annually from foodborne disease; 
fresh produce is a major contributor.  The FDA will however investigate until it determines the 
likely source of the pathogen, then implement immediate corrective action including shutting 
down the food producer responsible for the source of contamination. 

Canada: With limited proactive produce testing by CFIA, the risk often goes undetected until 
after people fall ill. The CFIA’s own outbreak archives show repeated produce-related E. coli, 
Salmonella, and Listeria incidents but rarely is that data connected to data collected by 
Provincial Health Departments to make causal connections, determine sites responsible, in 
order to implement corrective actions.​
​
In every case however, the Federal, State or Provincial measures are entirely reactive - rarely 
proactive given the traditional process of cultivation is simply uncontrolled, and by its very 
nature, permits uncontrolled vectors including heavy metals, bacterium, and chemicals to get 
into the supply chain. 

 

🦠E. coli O157:H7 — The Preventable Killer 

E. coli O157:H7 isn’t just another bacterium — it’s a pathogen with severe, life-threatening 
potential: 

●​ Causes HUS in 5–10% of cases, especially children and seniors.​
 

www.beyondfarming.com ​ ​ ​ ​ ​ ​ ​ ​       P. 19 of 37 

http://www.beyondfarming.com


 
 

●​ Can cause long-term kidney damage, neurological complications, or death.​
 

●​ Infection often requires only a small dose — as few as 10–100 bacteria.​
 

Where it comes from: 

●​ Directly linked to fecal contamination from infected cattle.​
 

●​ Irrigation water contaminated by manure is the most common pathway into leafy greens.​
 

●​ Persistence: It can survive in moist soil and water for weeks, and in improperly sanitized 
facilities. 

 

🗺️The Salinas Valley Example — A Crisis Without a Fix 

In California’s Salinas Valley, repeated E. coli O157:H7 outbreaks tied to romaine lettuce led 
Canada to ban imports from the region starting in 2019. 

●​ The contamination source — cattle feces in irrigation water — remains unresolved after 
five years.​
 

●​ CFIA pushed responsibility for testing onto U.S. exporters.​
 

●​ Lettuce from the same contaminated area is still sold in markets outside Canada, often 
without consumer awareness of the risk. 

This is not bad luck. It’s a failure of agricultural and regulatory systems to remove known, 
preventable hazards from the food chain. 

 

📈The Economic Toll 

A single large-scale recall can cost: 

●​ $2M–$10M in product loss & disposal.​
 

●​ $250K–$1.5M in recall logistics.​
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●​ $1M–$30M+ in legal settlements.​
 

●​ $5M–$100M+ in brand value lost.​
 

And that’s just the direct costs. Indirect costs include: 

●​ Higher insurance premiums.​
 

●​ Lost retailer contracts.​
 

●​ Stricter export restrictions.​
 

The CDC estimates the U.S. economy loses $15.6 billion annually to foodborne illness when 
factoring in medical expenses, lost productivity, and premature death. 

 

👥The Neglected Math — Who Really Pays? 

●​ Governments: Higher healthcare spending for preventable illnesses.​
 

●​ Retailers: Lost revenue and damaged trust.​
 

●​ Consumers: Higher prices to cover losses — and the risk to their own health. 

And in countries like Canada, where testing is reactive, the cost is also paid in missed 
prevention opportunities. 

 

🛡️Why “Pure” Changes the Equation 

By removing the contamination pathways entirely, “Pure”: 

●​ Eliminates manure risk — no soil, no field irrigation.​
 

●​ Blocks wildlife vectors — fully sealed grow environments.​
 

●​ Maintains batch-level traceability — targeted intervention if anything goes wrong.​
 

●​ Protects health and budgets — fewer illnesses, fewer recalls, less waste. 
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If “Pure” becomes the new baseline, the human toll drops to near zero for 
contamination-related produce illnesses — and the economic toll follows. 

 

💡 Summary — Chapter 5: 

E. coli O157:H7 kills because traditional systems allow cattle feces into our food supply. This is 
not inevitable — it’s a design flaw in how we grow, irrigate, and regulate fresh produce. “Pure” 
fixes the flaw at the source. 

 

References — Chapter 5 (Harvard) 

●​ WHO (2015). Estimates of the Global Burden of Foodborne Diseases. World Health 
Organization.​
 

●​ CDC (2022). E. coli O157:H7 – General Information. Centers for Disease Control and 
Prevention.​
 

●​ CFIA (2025). Contaminated Romaine Lettuce. Canadian Food Inspection Agency.​
 

●​ USDA ERS (2022). Cost Estimates of Foodborne Illnesses. U.S. Department of 
Agriculture. 

 

 

Chapter 6: ⏳ Shelf Life — Why “Pure” Lasts Longer 

📎 Expands on Volume 1, Chapter 6: “Beyond Farming’s Technology — A 
Global Solution,” with new focus on the cost and consequence of 
premature spoilage. 

 

⏰Time to visit the rotter box: 
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It’s Friday night. You open the fridge to make a salad for friends. The baby spinach you bought 
on Tuesday is already wilting. The blueberries have a soft white fuzz. You throw them out — just 
like you did last week with the bag of carrots that went soft before you could use them. 

For many households, this is a weekly ritual. But it’s more than just an annoyance — it’s money 
wasted, nutrition lost, and, too often, the early stages of contamination that could make you sick 
if you ate it. 

 

🌱Why Traditional Produce Fails So Quickly 

Field-grown produce begins its post-harvest life carrying a microbial load from soil, irrigation 
water, wildlife, and human handling. These bacteria, molds, and yeasts are present before the 
food even reaches the store. Add in time spent in transport, warehouse storage, and on display, 
and you have a short, unpredictable window before visible spoilage sets in. 

Common spoilage drivers include: 

●​ Soft-rot bacteria (Pectobacterium, Erwinia) — turn vegetables mushy.​
 

●​ Molds (Botrytis, Penicillium) — common on berries and herbs.​
 

●​ Wild yeasts — cause off-smells and texture changes.​
 

The presence of these microbes doesn’t just cause early spoilage — it can also mask more 
dangerous pathogens. Produce that looks fine may still be carrying E. coli, Salmonella, or 
Listeria. 

 

💰The Forgotten Cost of Spoilage 

Food waste isn’t just an environmental issue — it’s a financial one: 

●​ The average Canadian household wastes over CAD $1,300 worth of food annually, 
much of it fresh produce (Second Harvest, 2022).​
 

●​ Globally, over 40% of fruits and vegetables are lost or wasted before they’re 
consumed (FAO, 2021).​
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●​ For retailers, shrinkage (unsold product due to spoilage) can represent 10–15% of 
produce inventory.​
 

This is money thrown away — and when contamination accelerates spoilage, the waste is 
preventable. 

 

🛡️How “Pure” Extends Shelf Life 

Pure produce starts life in an enclosed, contamination-free environment, so its microbial load is 
close to zero. Without bacteria and mold to start the spoilage clock: 

●​ Leafy greens stay crisp for days longer.​
 

●​ Berries hold firmness and flavor instead of collapsing into mold.​
 

●​ Root vegetables keep texture without developing soft spots.​
 

Because “Pure” crops are grown locally in urban Food-as-a-Service (FaaS) facilities, transport 
time is cut drastically. The product arrives on shelves (or at your door) within hours of harvest — 
not days or weeks. 

 

🫧The Fermentation Difference 

With “Pure” produce, breakdown happens naturally through the plant’s own enzymes and 
sugars — a process more like gentle fermentation than rot. This means: 

●​ Better flavor trajectory as produce ages.​
 

●​ Less nutrient loss in the days after harvest.​
 

●​ Fewer unpleasant odors or textures that prompt early disposal. 
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👥For the Consumer, the Difference Is Real 

If you’re a parent packing lunches, this means your child’s salad is still crisp at noon.​
​
If you run a hospital kitchen, it means less waste from food prepared in advance.​
​
If you’re a BBQ host, it means your tomatoes and lettuce are safe and fresh for every burger. 

Longer shelf life isn’t just convenience — it’s a food safety measure, a cost saver, and an 
environmental win. 

 

💡 Summary — Chapter 6: 

Traditional produce starts spoiling before you even take it home because it begins its journey 
contaminated. “Pure” produce, grown in sealed, local environments, keeps quality longer, tastes 
better as it ages, and drastically reduces waste for households and retailers. 

 

References — Chapter 6 (Harvard) 

●​ Second Harvest (2022). The Avoidable Crisis of Food Waste.​
 

●​ FAO (2021). Food Loss and Waste Database.​
 

●​ Barth, M. et al. (2009). Microbiological spoilage of fruits & vegetables. ARS-USDA.​
 

●​ Alegbeleye, O. (2022). Microbial spoilage of vegetables, fruits and cereals. Current 
Research in Food Science. 

 

Chapter 7: 📊 Comparative Tables — Traditional vs. 
“Pure” 

📎 Builds on Volume 1’s “Purity Factors by Model” tables with updated, 
commodity-specific data and plain-language takeaways. 
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📈Why Tables Matter 

For many readers, the argument for “Pure” is best understood in numbers. These tables distill 
years of testing data, outbreak reports, and operational comparisons into simple, verifiable 
snapshots. But this isn’t just data for data’s sake — each cell represents a real difference in 
safety, waste, and public health.  Consider we use the tables to confirm water purity.  Ask 
yourself would you be happy to shower using detoxified water that is 90% pure?  Drink tap 
water that is 95% free of contaminants? 

 

🦠Biological Contamination: Prevalence in Key Crops (U.S. data) 

Commodity Contaminant Traditional/Organic 
Finding 

“Pure” Expectation 

🌿Basil Cyclospora 9.2% of samples positive 
(FDA herb study) 

Non-detect 

🌿Basil Salmonella 2.8% of samples positive Non-detect 

🍓Strawberries Hepatitis A Linked to organic frozen 
strawberry outbreak 

(2022–23) 

Eliminated at source 

🍄Enoki 
mushrooms 

Listeria 
monocytogenes 

Multiple outbreaks & 
recalls since 2020 

Controlled environment 
prevents contamination 

Takeaway: In field and open production systems, these hazards are recurring. In “Pure” 
systems, they can be fully excluded by design.

 

🧪Chemical Residues: Pesticide Program Findings (2022) 

Region Program Key Metrics Interpretation 

U.S. USDA Pesticide 
Data Program 

🔬>70% of samples with 
detectable residues; only 27.6% 
residue-free 

🚫“Within limits” still 
means present 

EU EFSA residue 
monitoring 

🔬96.3% below maximum residue 
limits (MRLs) 

🚫Majority of produce 
still carries residues 

Takeaway: Consumers often equate “below legal limit” with “safe,” but legal limits are not zero. 
“Pure” targets non-detect from the start. 
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🛒System Comparison: Purity Factors by Model: 

Factor 🌾 
Field 

🌱 
Organic 

🏢 
Greenhouse 

💧 
Hydroponic 

🛡️ 
BYFM “Pure” 

Soil-Free 
❌ ❌ ✅ ✅ ✅ 

Pesticide-Free 
❌ ⚠️ ⚠️ ✅ ✅ 

Zero Biological 
Contaminants ❌ ❌ ⚠️ ⚠️ ✅ 

Traceable to Source 
❌ ❌ ⚠️ ✅ ✅ 

Human-Free Harvest 
❌ ❌ ❌ ⚠️ ✅ 

Contained Growth 
Environment ❌ ❌ ⚠️ ⚠️ ✅ 

✅ = Fully Compliant ⚠️ = Partially Compliant ❌ = Non-Compliant 

Takeaway: Only “Pure” checks every box consistently, in every harvest, at every location. 

 

📈What the Numbers Really Mean 

●​ For a parent: It means your child’s lunch salad isn’t just “probably safe” — it’s verified 
safe.​
 

●​ For a hospital kitchen: It means feeding immune-compromised patients without fear of 
Listeria or Salmonella.​
 

●​ For a retailer: It means fewer recalls, lower shrinkage, and more repeat customers. 
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💡 Summary — Chapter 7: 

Across biological, chemical, and operational risk categories, “Pure” outperforms every other 
model — not as a one-time claim, but as a repeatable standard. The gap isn’t marginal. It’s total. 

 

References — Chapter 7 (Harvard) 

●​ FDA (2024). Fresh Herbs Assignment FY2017–2021.​
 

●​ CDC (2024). Hepatitis A outbreak linked to frozen organic strawberries.​
 

●​ FDA/CDC (2022–2025). Listeria outbreaks linked to enoki mushrooms.​
 

●​ USDA-AMS (2024). Pesticide Data Program Annual Summary, CY2022.​
 

●​ EFSA (2024). The 2022 EU report on pesticide residues in food. 

 

Chapter 8: 🚰 Potable Water Logic for Produce 

📎 Builds on Volume 1, Chapter 5: “Defining ‘Pure’ — And Why It Should 
Be the Standard,” with a sharper consumer and policy lens. 

 

✨Imagine if you will: 

Imagine this: your local news reports that your city’s tap water contains trace amounts of lead, 
E. coli, or pesticide residue. The mayor holds a press conference. Schools shut their fountains. 
Bottled water sells out in hours. You demand answers — and fixes — immediately. 

Now imagine the same contaminants show up on the lettuce in your fridge. There’s no press 
conference. No public alert. No guarantee that anyone is even testing for them. You’ll probably 
just eat it. 

 

↔️Why the Double Standard? 
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We have hard, enforceable laws for drinking water purity — zero tolerance for pathogens, 
microgram limits for heavy metals — because we agree that unsafe water is a public health 
crisis. 

But we eat fresh fruits, vegetables, and mushrooms just as often as we drink water. They enter 
the same digestive system, bloodstream, and organs. The health risk is equal or greater in 
some cases because produce can carry pathogens like E. coli O157:H7 deep inside plant 
tissue, where washing can’t reach. 

Yet in most countries, fresh produce testing is: 

●​ Limited to a few samples per year.​
 

●​ Reactive — triggered after people get sick.​
 

●​ Inconsistent between regions.​
 

In Canada, as covered in Chapter 2, the Canadian Food Inspection Agency (CFIA) prioritizes 
meat testing over produce. Testing leafy greens, berries, and herbs often only happens after an 
outbreak or recall is already underway. 

 

👥Why It Matters for Everyone 

●​ Parents: Your child’s school lunch should meet the same safety standard as the school’s 
drinking fountain.​
 

●​ Hospital kitchens: Patients recovering from surgery shouldn’t risk infection from a side 
salad.​
 

●​ Restaurants: Customers shouldn’t be betting their health on the lettuce in a sandwich.​
 

 

🛡️How “Pure” Applies the Potable Water Model to Food 

Safety Standard Potable Water “Pure” Produce 

Heavy Metals (Lead, 
Cadmium, Arsenic) 

EPA/WHO thresholds in 
micrograms per liter 

Same thresholds for all 
water/nutrient inputs 
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Pathogens (E. coli, 
Salmonella, Listeria) 

Zero tolerance Zero tolerance 

Continuous Monitoring Yes, in regulated systems Yes, in every “Pure” habitat 

Immediate Response Boil-water advisories, 
system flushing 

Batch quarantine, root-cause 
investigation before release 

Public Transparency Required by law Full batch traceability available to 
consumer 

 

📊The Bottom Line 

If you wouldn’t drink contaminated water, why would you eat contaminated food? 

The answer is simple: in most places, you don’t get the choice — because the food system isn’t 
built to guarantee the same level of purity for produce as for water. 

“Pure” changes that. It makes the potable water standard the baseline for every leaf, berry, 
and mushroom grown in Beyond Farming’s enclosed, monitored habitats. No excuses. No 
exceptions. 

 

💡 Summary — Chapter 8: 

Potable water laws prove we can set — and meet — zero-contamination standards when we 
decide they’re non-negotiable. “Pure” simply applies that same standard to food, closing a gap 
that never should have existed. 
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Chapter 9: 🌱 Beyond Farming’s Market Position — 
“Pure” as a Competitive Advantage 

📎 Extends Volume 1’s closing chapters by reframing “Pure” not just as 
safer food, but as a market-making standard that delivers human, 
economic, and strategic returns. 

 

🧺Straight to Farmers Market: 

It’s Saturday morning at the farmers’ market. A young couple is shopping for their toddler, 
scanning stalls for organic produce. Across town, a hospital kitchen manager is placing a bulk 
order for fresh greens. And in a restaurant prep area, a chef is slicing lettuce for 200 lunch 
salads. 

They all have the same unspoken question: Is this safe? 

In the current system, the honest answer is probably. But “probably safe” is not a standard. It’s a 
gamble. 

 

✅From Niche to Necessary 

“Pure” is not a premium label for luxury shoppers — it’s a baseline everyone should be able to 
expect: 
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●​ For parents: No more rolling the dice on whether the produce in your child’s lunchbox is 
harboring E. coli.​
 

●​ For healthcare providers: Eliminating the risk that a hospital salad bar could harm an 
immune-compromised patient.​
 

●​ For retailers: Fewer recalls, less shrinkage, and a stronger trust relationship with 
customers.​
 

 

🛡️The Business Case for “Pure” 

Critics of controlled environment agriculture often ask if it can be profitable. The answer is yes 
— when it’s designed to meet real market demands and operated with discipline. 

Beyond Farming’s Food-as-a-Service (FaaS) model is: 

●​ Scalable: Modular facilities that can be built where demand is highest.​
 

●​ Efficient: Water-neutral fogponics and AI-driven environmental control reduce operating 
costs.​
 

●​ Profitable: High-margin crops, zero recall losses, and year-round production create 
predictable revenue streams. 

With EBITDA margins above 60% and ROI in under three years, “Pure” is not a pipe dream — 
it’s an operational reality. 

 

❌Why Competitors Can’t Match It 

Other systems — whether field-grown organic, greenhouse, or basic hydroponics — can reduce 
risk but not eliminate it. They leave open vectors for contamination and rely on batch testing 
after the fact. 

In contrast, “Pure” locks contamination out entirely: 

●​ No open irrigation water.​
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●​ No contact with soil or wildlife.​
 

●​ No uncontrolled human handling.​
 

●​ Continuous environmental monitoring, with immediate quarantine if a deviation occurs. 

 

📈Market-Making Potential 

If potable water laws can transform public health, “Pure” standards for produce can do the same 
— while creating a brand position that is difficult, if not impossible, for competitors to copy 
without overhauling their entire production model. 

This is the strategic advantage: “Pure” is not just safer — it’s the only fully verifiable, 
contamination-free fresh produce at scale. That positioning wins trust from consumers, contracts 
from institutions, and loyalty from retailers. 

 

💡 Summary — Chapter 9: 

“Pure” isn’t an upgrade — it’s the new baseline. It solves a public health problem, reduces 
waste, protects brand trust, and delivers strong returns. In a market where “probably safe” is the 
norm, “Pure” is the competitive advantage that changes the rules. 

 

References — Chapter 9 (Harvard) 

●​ WHO (2011). Guidelines for Drinking-Water Quality, 4th ed. World Health Organization.​
 

●​ USDA-AMS (2024). Pesticide Data Program Annual Summary, CY2022.​
 

●​ EFSA (2024). The 2022 EU report on pesticide residues in food. EFSA Journal.​
 

●​ Beyond Farming (2025). Operational and Financial Performance Data, BYFM Facilities.
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🤝 The Ask: Join the Movement 

We don’t need to wait for regulators or legacy retailers to fix this.​
Every retailer, restaurant, city, hospital, investor, or government agency can take action now by: 

 ✅ Choosing Pure Produce​
 ✅ Partnering to deploy a local FaaS Facility​
 ✅ Licensing BYFM tech for high-risk crops​
 ✅ Supporting financing of regional CPC expansion​
 ✅ Replacing unsafe imports with verified Pure crops 

Whether you’re a policymaker, parent, chef, or fund manager — you have a role in removing 
contamination from the global food supply. 

 

🟢 Final Words 

The future of food is not uncertain. It is Pure.​
And the technology to deliver it — already exists.​
The question is no longer how, but how fast can we scale it? 

At Beyond Farming™, we are ready.​
Let’s rid the world of contaminated produce — one harvest at a time.​
​
📡 Stay Connected 

For updates, investment opportunities, and information on Pure Produce partnerships: 

🌐 Website: www.beyondfarming.com​
 🔗 LinkedIn: linkedin.com/company/beyondfarmingbyfm​
 📘 Facebook: facebook.com/beyondfarmingbyfm​
 📸 Instagram: instagram.com/beyondfarmingbyfm​
 📧 Email: mainweb@beyondfarming.com 

 

📩 Contact for Licensing, or Deployment 

For access to verified data, or Pure Produce licensing and CPC deployment: 

📧 mainweb@beyondfarming.com/get-started  
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📩 Contact for Investment 

For access to investment opportunities: 

📧 investment@beyondfarming.com​
 🌐 https://beyondfarming.com/investors 

 

🔐 Verification Note 

All claims made in this report regarding Beyond Farming (BYFM) operations, technology, and 
purity standards are based on internal logs, controlled environment certifications, QA records, 
and peer-reviewed assessments conducted between 2022–2025. 

Full audit trails and environmental sensor logs are available upon request for regulatory or 
institutional due diligence. 

 

⚠️ Forward-Looking Statements Disclaimer 

This report contains certain forward-looking statements within the meaning of applicable 
Canadian securities laws. These statements reflect the current expectations and projections of 
Beyond Farming (BYFM) regarding future growth, deployment targets, financial results, and 
market adoption. These statements are not guarantees of future performance and involve 
known and unknown risks, uncertainties, and other factors that may cause actual results, 
performance, or achievements to differ materially from those expressed or implied by such 
statements.   Readers are cautioned not to place undue reliance on forward-looking statements. 
Beyond Farming undertakes no obligation to update or revise any forward-looking statements 
except as required by law. 

#PureProduce, #BeyondFarming, #FoodSecurity, #SustainableAgriculture, #AgriTech, 
#VerticalFarming, #CleanFood, #ESGInvesting, #FoodInnovation, #ImpactInvesting 
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Appendix: References, and Supporting Data 

 

📚 References & Source Material 

🦠 Contamination Statistics​
 

●​ Centers for Disease Control and Prevention (CDC), Surveillance for Foodborne Disease 
Outbreaks, 2022​
 

●​ U.S. Department of Agriculture (USDA) Agricultural Marketing Service (AMS), Pesticide 
Data Program Annual Summary, CY2022, 2024​
 

●​ European Food Safety Authority (EFSA), The 2022 EU Report on Pesticide Residues in 
Food, EFSA Journal, 2024​
 

●​ World Health Organization (WHO), Estimates of the Global Burden of Foodborne 
Diseases, 2015​
 

●​ U.S. Food & Drug Administration (FDA), Fresh Herbs Assignment FY2017–2021, 2024​
 

●​ U.S. Food & Drug Administration (FDA), Enforcement Reports and Recalls, 2021–2025​
 

●​ Canadian Food Inspection Agency (CFIA), Contaminated Romaine Lettuce, 2019–2025​
 

●​ World Health Organization (WHO), E. coli Fact Sheet, 2018​
 

●​ Centers for Disease Control and Prevention (CDC), E. coli O157:H7 – General 
Information, 2022 

⚖️ Economic & Brand Impact 

●​ U.S. Department of Agriculture Economic Research Service (ERS), Cost Estimates of 
Foodborne Illnesses, 2022​
 

●​ Food Marketing Institute & Grocery Manufacturers Association, Capturing Recall Costs, 
2020​
 

●​ Harvard Business Review, Brand Equity Decline Following Recall Events, 2018​
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●​ Bloomberg & Wall Street Journal (WSJ), Chipotle Post-Crisis Analysis, 2016​
 

●​ Harris Poll, Consumer Trust and Recall Response, 2022​
 

●​ Second Harvest, The Avoidable Crisis of Food Waste, 2022​
 

●​ Food and Agriculture Organization (FAO) of the United Nations, Food Loss and Waste 
Database, 2021​
 

🌍 Future Food Demand & Climate Impact 

●​ United Nations FAO, Feeding the World in 2050, Global Agriculture Towards 2050 
Report​
 

●​ Intergovernmental Panel on Climate Change (IPCC), Climate Change and Agriculture, 
2023​
 

●​ WRI (World Resources Institute), Creating a Sustainable Food Future, 2022​
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