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Abstract

The commercial cannabis industry faces an accelerating compliance crisis driven by microbial
contamination, principally Aspergillus species and powdery mildew. This paper documents the
compounding financial consequences of contamination across six economic layers: mandatory pre-
market testing costs (approximately $136 per pound in California), total crop destruction on batch failure,
state regulatory fines reaching $10,000 per unit of recalled product, the systemic uncertainty introduced
when third-party laboratories report unreliable results, the hidden quality penalty paid by cultivators who
overdry flower to suppress microbial load at the cost of trichome integrity, and the institutionalization of
contamination history into cannabis insurance underwriting and commercial lending. Drawing on
documented recall events across California, Colorado, Michigan, New York, and Oklahoma (2024—2026),
the paper argues that standardized post-harvest decontamination is the principal cultivator-controlled
intervention capable of reducing baseline contamination risk before it enters the testing, recall, fine, and
capital-access cascade. The financial consequences of contamination no longer end at the compliance
event; they extend forward, shaping a cultivator's cost of capital and insurability for years. This paper
defines the problem and the criteria a credible intervention must meet. It makes no efficacy claim for any
specific product.
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1. Introduction: The Compliance Crisis Is Not Theoretical

In August 2025, Michigan regulators finalized a settlement with Viridis Laboratories — at one point the
facility responsible for testing a majority of the state's cannabis — that revoked its Lansing license and
permanently banned its founders from the state's cannabis industry. Regulators had alleged that the
laboratory failed to follow approved testing procedures, producing unreliable results; available reporting
noted that Viridis had reported Aspergillus contamination failures at a rate roughly 89% lower than
competing laboratories in the state. Viridis disputed the allegations over several years and entered the
settlement while continuing to stand by its results. The episode traces to a November 2021 recall that
removed an estimated $229 million in product from Michigan shelves. Whatever the ultimate cause, the
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consequence for cultivators was concrete: operators who had paid for testing and received passing
certificates of analysis had, in some cases, unknowingly distributed product that did not meet safety
standards.

The Viridis case was not isolated. In February 2026, the New York Office of Cannabis Management issued
a precautionary recall after an audit found that Keystone State Testing New York had reported Aspergillus
results incorrectly across 54 product lots, with one additional lot affected by an incorrectly reported
cadmium result. In Oklahoma, Greenleaf Labs was suspended after regulators identified unreliable safety
results. In Colorado, premium cultivator 710 Labs issued a mold-related recall affecting product
distributed to a large number of retail locations between May and September 2025. In California, more
than 60 mandatory recalls were issued in 2024 — compared with four the prior year.

The pattern is unambiguous: contamination is endemic, testing infrastructure has proven unreliable at
multiple points, regulatory enforcement is intensifying, and the financial consequences of a single
compliance failure are severe. This paper documents the economic architecture of that consequence —
drawn from events that have already destroyed crops, triggered six-figure fines, and forced laboratory
license revocations across the United States.

60+ California recalls in 2024 vs. 4 the prior year - 54 NY product lots with Aspergillus
results reported incorrectly - 89% lower Aspergillus failure rate reported at Michigan's
Viridis « $229M in product pulled in the 2021 Michigan recall

2. The Six-Layer Economic Cascade

The financial cost of a contamination event is not a single number. It is a compounding cascade in which
each layer amplifies the one before it. The layers move from the most visible and immediate to the most
durable and least accounted-for.

2.1 Layer 1 — Testing Costs Before Failure

Every batch in a regulated market must pass mandatory laboratory testing before sale. A widely cited
2020 study by researchers at the University of California, Davis, published in PLOS ONE and based on
2019 California market data, estimated the average cost of mandatory testing at approximately $136 per
pound of dried flower — roughly ten percent of average wholesale price. It is worth noting that this figure
already incorporates the expected cost of product destroyed on failure; it should not be double-counted
against the crop-destruction layer below. When a batch fails any required test, the testing investment for
that batch is forfeited in full. There is no partial credit.

At $136 per pound, a failed 10-pound batch means $1,360 in testing costs alone — before
any crop loss, remediation, or regulatory exposure.

2.2 Layer 2 — Crop Destruction on Batch Failure

A batch that fails microbial testing typically faces destruction or diversion to a lower-value category.
Remediation into extract may salvage biomass, but for premium flower it destroys the price point. The
exposure scales with operation size: a cultivator producing 50 pounds per cycle at $800—$1,200 per
pound carries $40,000—$60,000 of value in a single batch; at 200 pounds per cycle, that exposure rises
to $160,000—$240,000. A single failed Aspergillus test can eliminate that value in its entirety.

2.3 Layer 3 — Regulatory Fines on Recalled Product
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The most severe exposure arrives when contaminated product reaches retail before the problem is
identified. In California, regulators hold the authority to impose fines reaching $10,000 per unit sold of
arecalled product — a per-unit, not per-batch, penalty. A dispensary that sold 10 units before notification
faces $100,000 in fine exposure alone, before recall logistics, inventory removal, legal response, or brand
damage. For a producer distributing across multiple retail locations, the exposure compounds rapidly.

Scenario Batch Size Wholesale Value Illustrative Fine Exposure
Small craft cultivator 10 lbs $8,000—$12,000 $10,000—$50,000

Mid-scale commercial 50 lbs $40,000—-$60,000 $50,000—$200,000

Large commercial operator 200 lbs $160,000—$240,000 $100,000—$500,000+
Multi-location distributor 500 lbs $400,000—$600,000 $200,000-$1,000,000+

Table 1. Illustrative exposure by operation scale, assuming the California $10,000/unit framework and
2025 wholesale ranges. Figures are illustrative, not predictive.

2.4 Layer 4 — The Unreliable-Laboratory Wildcard

Among the most consequential risks a cultivator faces is one they cannot control through cultivation
practice alone: the possibility that their laboratory results are unreliable. The Viridis and Keystone cases
establish that a licensed, state-approved testing facility's results can later be found unreliable — and that
every cultivator who used that laboratory inherits uncertainty about product already sold. Neither
cultivators, distributors, nor dispensaries had a mechanism to detect the problem before product reached
consumers.

A passing test result is not a guarantee of a clean product. It is a guarantee that a
laboratory reported a passing result.

This is not an argument against mandatory testing — testing remains essential. It is an argument for
reducing the microbial load of the product before it reaches the laboratory, so that even if laboratory
performance degrades, the product's baseline contamination level is already lower. A cultivator who has
reduced baseline load has a deeper margin of safety than one who relies on testing as a sole line of defense.

2.5 Layer 5 — The Overdrying Quality Penalty

The least-documented response to contamination risk is intentional overdrying — extending or
accelerating the dry to push water activity below the threshold at which microbial activity sustains itself,
using moisture suppression as a substitute for decontamination. This works, but at a cost that never
appears in compliance records: overdrying damages trichome heads, the resin glands that hold the
cannabinoids and terpenes that determine market value. The result passes microbial testing but arrives
with degraded terpene profiles and diminished consumer experience.

The cultivator who overdries does not escape the cost of contamination — they pay it in a different
currency: reduced value per pound rather than regulatory fines. A cultivator producing 200 pounds per
cycle at $1,200 per pound who accepts a 20% price reduction from overdrying absorbs roughly $48,000
in lost revenue per cycle — invisible in compliance records, entirely real in the profit-and-loss statement.

Worst-case first-cycle exposure, mid-scale commercial: ~$6,800 testing + $50,000 crop
destruction + $200,000 fines (20 units) + $48,000 overdrying penalty — exceeding
$300,000 before legal costs, brand remediation, or the capital-access consequences in
Layer 6.
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2.6 Layer 6 — The Cost of Capital and Insurability

The first five layers describe the immediate consequences of a contamination event. The sixth is more
durable and less visible: the institutionalization of a cultivator's contamination history into their long-
term cost of capital and their ability to obtain insurance.

Insurance. Standard cannabis crop insurance commonly excludes damage caused by mold, mildew, or
rot — particularly when linked to growing conditions or climate control — and regulatory destruction
orders are frequently excluded entirely. A cultivator relying on crop insurance as a backstop against
contamination failure may be uninsured against the exact event they are most likely to experience.
Product-liability and recall coverage — the policies that matter most when contaminated product reaches
retail — are tightening, with underwriters increasingly requiring documented batch-release and
decontamination protocols and pricing their absence as elevated risk. A contamination history becomes
a durable underwriting signal that follows an operator through subsequent renewals.

Lending. The cannabis lending landscape has shifted such that compliance data increasingly functions
as a credit profile. A growing share of institutions serving the industry now weigh verified licensing status,
regulatory history, and recall history when underwriting. In April 2026, NCS Analytics launched a
lending-intelligence platform designed to translate government-required compliance data into structured
risk signals for underwriting — a live commercial product sold to lenders evaluating cannabis credit
applications. A cultivator with a contamination event in their regulatory history generates a negative
signal in precisely the system lenders now use. The April 2026 federal rescheduling of cannabis to
Schedule III adds federal registration, reporting, and inspection authority, raising the floor on operator-
quality verification and making documented operational controls — including post-harvest protocols — a
prerequisite for competitive lending relationships.

A contamination history is now a durable negative signal in the same compliance-data
systems that lenders use to set credit and insurers use to set premiums.

3. The Recall Landscape: 2024—2026

The following documented events establish that the cascade above is not a theoretical model but an active,
recurring, geographically distributed reality.

State Entity Issue Outcome

California Glass House Farms Aspergillus — pre-roll batch Recall across multiple dispensaries
and counties

California Multiple operators 60+ recalls in 2024 ~15X increase from prior year

Colorado 710 Labs Mold / yeast contamination Multi-location recall, May—Sep
2025

Michigan Viridis Laboratories Alleged procedural failures; under- License revoked; founders banned

reported Aspergillus (2025 settlement)
New York Keystone State Testing 54 lots: Aspergillus reported incorrectly ~ Precautionary recall, Feb 2026
NY
Oklahoma Greenleaf Labs Unreliable safety results Lab suspension; recall triggered
Arizona Multiple cultivators Aspergillus in flower State-mandated recall notices, 2025

Table 2. Selected documented events in licensed U.S. cannabis markets, 2024—2026. Sources: state
regulatory agencies, Cannabis Business Times, Westword, NY OCM. Viridis entry reflects allegations
resolved by settlement, which the company disputed.
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4. The Regulatory Environment Is Tightening

The recall surge has not gone unnoticed. The policy response moves in a single direction: mandatory
sanitation standards with enforcement authority, replacing the voluntary guidance of the industry's
earlier period. California's Department of Cannabis Control has finalized cultivation sanitation standards
(DCC-2025-01-R) as mandatory regulations, concluding in its final statement of reasons that licensees at
every step have a responsibility to minimize the potential for contamination when cannabis is within
their control. The word mandatory carries legal weight: violations create regulatory exposure
independent of any individual recall.

The federal rescheduling trajectory — the late-2025 executive action directing completion of cannabis
rescheduling to Schedule IIT — adds compliance pressure, as federal oversight frameworks are likely to
be more rigorous than existing state sanitation standards. Cultivators without documented
decontamination protocols face a steeper implementation curve when federal standards arrive.

California has moved from voluntary guidance to mandatory sanitation law. Federal
rescheduling is likely to bring heightened scrutiny. Documented post-harvest protocols
are now a compliance asset, not an optional extra.

5. The Consumer Trust Deficit

The cost of contamination is not limited to regulators. A parallel cost exists at the consumer-demand
level: recent consumer research documents a significant and growing trust deficit in the safety of
commercial cannabis. Survey data reported in 2025 indicates a majority of Americans believe most store-
bought cannabis contains pesticides, and a substantial share of consumers report concern about not
knowing what is in their products. A widely cited December 2024 Los Angeles Times investigation, which
tested more than 150 products and reported pesticide contamination and synthetic cannabinoids in some
legal California vape products, has become a reference point that the conclusion — legal status does not
guarantee product safety — is now routinely cited.

The economic implication is direct. As wholesale flower prices have compressed in mature markets, the
cultivator who can demonstrate product safety by documented process — not merely by a laboratory
certificate that, as the Viridis and Keystone cases show, may not be reliable — holds one of the few
remaining premium-pricing justifications. A 10% wholesale premium on a 200-pound cycle at $1,000 per
pound represents $20,000 in additional recurring revenue per harvest, dependent on the cultivator's
ability to credibly substantiate a cleanliness claim.

Specific survey percentages cited in earlier drafts of this paper should be verified against the primary
Harris Poll release before republication; they are summarized qualitatively here pending that
confirmation.

6. Criteria for a Credible Post-Harvest Intervention

The six-layer cascade converges on a single conclusion: the one intervention point a cultivator fully
controls, at every stage, is the post-harvest treatment of flower before it enters the testing and distribution
chain. If decontamination is an economic decision, the standard for what counts as a credible intervention
should be stated explicitly. This paper defines those criteria; it does not assert that any particular product
satisfies them.
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Calibrated concentration A defined, repeatable active concentration sufficient to reduce surface microbial load while
remaining below the threshold at which it degrades the flower's chemistry.

Phytochemical preservation Demonstrated preservation of terpene and cannabinoid content at the use concentration.

Residue neutrality An active that degrades to inert byproducts, leaving no residue on finished flower.

Process standardization Defined concentration, contact time, rinse, and drying parameters that produce consistent

results across operators and scales.

Documentation A protocol that can be recorded and audited, supporting the batch-release records insurers
and regulators increasingly require.

Empirical validation Measured microbial-reduction data on cannabis specifically — the criterion that converts a
designed solution into a demonstrated one.

A note on calibration, since it is the criterion most often misunderstood. Hydrogen peroxide, the most
common DIY agent, is an oxidizer whose effect is concentration-dependent in both directions: too dilute
and it does little; too concentrated and it begins to oxidize the volatile terpenes that carry commercial
value, irreversibly. An uncalibrated wash therefore risks the worst of both — incomplete load reduction
and simultaneous quality loss. The point is not that any particular product solves this, but that
calibration and validation are the criteria that separate a designed intervention from a
guess — and that the final criterion, empirical validation on cannabis, is the one that cannot be argued
into existence. It must be measured.

~. Conclusion

The Aspergillus tax is real, documented, geographically distributed across every major regulated market,
and accelerating. It is not a theoretical risk to be modeled — it is an active financial hazard that has already
destroyed crops, triggered six-figure fines, forced license revocations, and produced multi-state recalls.
The six-layer cascade makes clear that contamination risk compounds at every stage and now extends
beyond the immediate event into a cultivator's long-term financial infrastructure: testing costs sunk on
every failure, crop value eliminated, fines scaling with distribution, testing infrastructure proven
unreliable, a continuous overdrying penalty, and contamination history made permanently legible to the
underwriters and lenders who set an operator's cost of capital.

The regulatory environment is not moving toward leniency. The question facing every commercial
cultivator is not whether these systems will affect their business — they already do — but whether the
operation will have documented decontamination protocols in place before the next inspection, loan
application, or insurance renewal. Whether a given product is the right tool is a question for the empirical
criteria defined above — answered by measurement, not assertion. The cultivator who cannot document
what happened to their flower between harvest and testing is operating without the proof of operational
quality that the next phase of this industry will require.

Why Settle.
TERPS USA®

About the Author & Disclosure

Kenneth Fry is the founder of Terps USA, a Denver, Colorado company specializing in cannabis terpene
science and post-harvest product formulation. This paper is part of the Terps USA Research white paper
series. ORCID: 0009-0008-9883-6055.
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Disclosure: The author is affiliated with Terps USA, which develops post-harvest decontamination
products for commercial cannabis. This paper presents documented industry data and regulatory records
and the design criteria a credible intervention must meet; it makes no efficacy claim for any specific
product. Readers are encouraged to independently verify all cited sources.

Version history: v1.0 (2026-05-01) and v1.1 (2026-06-01) superseded. v2.0 (2026-06-13) reframes the
Viridis matter to reflect that allegations were disputed and resolved by settlement; corrects the Keystone
figure to 54 Aspergillus lots; attributes the $136 testing figure to UC Davis (PLOS ONE, 2020) and notes
it already includes destruction cost; rescopes the post-harvest discussion to design criteria rather than
product efficacy; and flags consumer-survey percentages for primary-source verification.
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