BUREAU OF CANNABIS CONTROL

DISCIPLINARY GUIDELINES

OCTOBER 2018




II.

II1.
IV.

TABLE OF CONTENTS

INTRODUCTION

FACTORS TO BE CONSIDERED IN DETERMINING PENALTIES
DISCIPLINARY GUIDELINES

STANDARD CONDITIONS OF PROBATION

INTRODUCTORY LANGUAGE AND OPTIONAL TERMS AND
CONDITIONS OF PROBATION

Bureau of Cannabis Control Disciplinary Guidelines October 2018 Page 2 of 16



I. INTRODUCTION

Pursuant to Business and Professions Code section 26011.5, the protection of the public is of the
highest priority for the Bureau of Cannabis Control (Bureau). In keeping with its mandate to protect
the public, the Bureau has adopted these recommended uniform guidelines in order to promote
consistency in disciplinary orders for similar offenses on a statewide basis. This document is intended
for use by those involved in the administrative disciplinary process (e.g., Administrative Law Judges
(ALJ), Deputy Attorneys General (DAG), Bureau licensees and their legal counsel, and other
interested parties), and may be revised from time to time, and distributed to interested parties upon
request.

The Bureau requests that the suggested disciplinary orders contained in these guidelines be levied
consistently and appropriately, based on the nature and seriousness of the violation(s) confirmed in
an administrative action. The Bureau recognizes that mitigating or aggravating circumstances, in
addition to other factors, may necessitate departure from these recommended orders and terms of
probation. If there are any deviations from the guidelines, the Bureau requests that the ALJ hearing
the matter include an explanation in the Proposed Decision so that the circumstances can be better
understood and evaluated by the Bureau before final action is taken.

Additionally, these guidelines only apply to formal administrative disciplinary processes. These
guidelines do not apply to other alternatives available to the Bureau, such as administrative citations
and fines, except in cases where an Accusation has been filed for failure to pay an assessed
administrative fine and/or comply with an order of abatement issued by the Bureau.
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II. FACTORS TO BE CONSIDERED IN DETERMINING PENALTIES

In determining whether revocation, suspension, probation, fine, or a combination is to be imposed in
a given case, factors such as the following should be considered:

Nature and severity of the act(s), violations, offenses, or crime(s) under consideration.

Actual or potential harm to the public.

Actual or potential harm to any consumer.

Prior disciplinary and/or administrative record.

Number and/or variety of current violations.

Mitigating evidence.

Rehabilitation evidence, including but not limited to, a statement of rehabilitation

containing any evidence that demonstrates fitness for licensure, or a certificate of

rehabilitation under Penal Code section 4852.01.

8. In case of a criminal conviction, compliance with conditions of sentence and/or court-
ordered probation.

9. Overall criminal record.

10. Time passed since the act(s) or offense(s) occurred.

11. If applicable, evidence of expungement proceedings pursuant to Penal Code Section
1203.4.

12. Whether the conviction is a felony conviction based on possession or use of cannabis goods

that would not be a felony if the person was convicted during the time of licensure.

Nk e
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III. DISCIPLINARY GUIDELINES

The Medicinal and Adult-Use Cannabis Regulation and Safety Act (MAUCRSA) specifies the
offenses for which the Bureau may take disciplinary action. Following are samples of the codes and
regulation numbers, titles of the offenses and the associated Bureau determined disciplinary
recommendations. When filing an accusation, the Bureau or Office of the Attorney General are not
limited to the violations listed herein. They may also cite any and all additional related statutes and
regulations violated not listed below. The following is not a comprehensive list of potential violations
and in no way, should limit the Bureau or the Attorney General’s Office from asserting any relevant
and applicable violation. The Bureau suggests that for cases with multiple violations, suspensions or
other disciplines run concurrently. All standard terms of probation as stated in these Disciplinary
Guidelines shall be included for all probations.

As used in these Disciplinary Guidelines, statutes and regulations are referenced as follows:
Business and Professions Code: (B&P)

Title 16, California Code of Regulations: (CCR)

Penal Code: (PC)

California Code of Regulations Disciplinary Order Guidelines - Tier 1

Minimum: revocation stayed, 5 to 15-day suspension, a fine (as determined by the “Fine Formula”
below), or a combination of a suspension and fine.

Maximum: revocation

Tier 1 discipline is recommended for:

¢ violations which are potentially harmful

Violations of the following codes are representative of this category:

Violation Description Authority
Failure to Pay Appropriate Fees CCR § 5015
Failure to Cancel, Destroy, or Surrender License B&P § 119(d)
CCR § 5022

Failure to Comply with Business Modifications CCR § 5023
Requirements and Notice
Use of Cannabis Diffuser or Vaporizer on CCR § 5025
Licensed Premises
Unauthorized Modification of Licensed Premises | B&P § 26055(c)
CCR § 5027

Prohibited Distribution or Sale of Cannabis Goods | CCR § 5032

Designated “For Medical Use Only”

Unauthorized Storage of Inventory CCR § 5033

Failure to Maintain Records B&P § 26160
CCR §§ 5037, 5310, 5426, 5505-
5507, 5739
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Unauthorized Use of the Track and Trace System
and Failure to Maintain Track and Trace System
Requirements

CCR §§ 5048-5052

Failure to Properly Display and Post License

CCR § 5039

Failure to Comply with Advertising and
Marketing Requirements

B&P §§ 26151- 26152
CCR §§ 5040-5041

Failure to Maintain and Restrict Limited-Access B&P § 26070
and Other Restricted Areas CCR §§ 5042
Failure of Licensee or Employee to Properly CCR § 5043

Display Licensee-issued Identification Badge

Failure to Comply with Security Requirements

CCR §§ 5044-5047 and 5403.1

Improper Acceptance or Rejection of Cannabis
Goods Shipment

CCR § 5052.1

Failure to Comply with Proper Cannabis
Destruction and Waste Management

CCR §§ 5054, 5405(c), 5410(e) and
5727(c)

Unauthorized Storage of Cannabis Goods and
Storage-only Services

CCR §§ 5033 and 5300-5302

Failure to Comply with Packaging and Labeling
Requirements

B&P §§ 26120-26121
CCR §§ 5303, 5408(a)(3), and 5412

Failure to Comply with Insurance Requirements

CCR § 5308

Failure to Account for Inventory, or to Complete
Inventory Reconciliation as Required

CCR §§ 5051, 5309 and 5423-5424

Unauthorized Return of Cannabis Goods

CCR §§ 5053 and 5410

Failure to Comply with Transportation B&P § 26070
Requirements of Cannabis Goods CCR §§ 5311-5312
Failure to Comply with Transport Personnel CCR § 5313
Requirements

Unauthorized Use of Distributor Transport Only CCR § 5315
License

Failure to Maintain Proper Chain of Custody of CCR § 5706
Testing Sample

Failure to Timely Submit a Certificate of Analysis | CCR § 5726
and Results

Failure to Supply Requested Data to the Bureau in | CCR § 5732

a Timely Manner

Failure to Comply with Shipping Manifest
Requirements

B&P §§ 26067 and 26070
CCR § 5314

Failure to Confirm Age of Customers

B&P § 26140
CCR §§ 5400 and 5402

Unauthorized Hours of Operation

CCR § 5403 and 5422(b)

Failure to Properly Display Cannabis Goods

CCR § 5405

Unauthorized Sale of Cannabis Plants and Seeds

CCR § 5408(a)-(b)

Use of Pesticide on Live Plants

CCR § 5408(c)

Give Away or Furnishing of Free Cannabis Goods | B&P § 26153
or Accessories CCR § 5411
Failure to Comply with Exit Packaging B&P § 26070.1
Requirements CCR § 5413
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Failure to Comply with Delivery Requirements

CCR §§ 5415-5418 and 5421

Failure to Provide Delivery Request Receipts B&P § 26090
CCR § 5420

Receipt of Inventory That Does Not Meet CCR § 5422

Requirements

Improper Retailer Premises Transfer CCR § 5427

Failure to Comply with Requirements for
Temporary Cannabis Event License

CCR § 5600 et seq.

Non-Permitted Use of License

B&P § 119(b)-(D)

Failure to Comply with Local Ordinance
Regulating Commercial Cannabis Activity

B&P § 26030(f)

Failure to Comply with Operating Procedures

B&P § 26030(j)

Allowing for the Sale of Alcohol or Tobacco

Beverages, on Licensed Premises

Products, or Storage or Consumption of Alcoholic

B&P § 26054(a)
CCR § 5025(d)

Others Due to Being Under the Influence of an
Intoxicating Substance

False or Misleading Health-Related Statements B&P § 26154
Failure to Record Commercial Cannabis Activity | B&P § 26161
on Sales Invoice or Receipt

Failure to Exercise Care for Safety of Self or PC § 647(f)

California Code of Regulations Disciplinary Order Guidelines - Tier 2

Minimum: revocation stayed, 15 to 30-day suspension, a fine (as determined by the “Fine Formula”

below), or a combination of a suspension and fine.
Maximum: revocation

Tier 2 discipline is recommended for:

e Violations with a serious potential for harm

e Violations which involve greater risk and disregard of public safety

Violations of the following codes are representative of this category:

Violation Description

Authority

Exceeding License Privileges for Commercial
Cannabis Activity

B&P §§ 26050 and 26053

and Other Commercial Cannabis License

Holding an Interest in a Licensed Testing Laboratory

B&P § 26053(b)

Unauthorized Use and Operation of Designated
Licensed Premises

CCR § 5025

Sale or Delivery of Cannabis Goods to a Motor Vehicle | CCR § 5025(c)

Subletting of Premises

CCR § 5028

System Reconciliation Requirements

Failure to Comply with Track and Trace Reporting and

CCR §§ 5049-5051
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Failure to Comply with Video Surveillance System CCR § 5044
Requirements

Failure to Comply with Security Personnel CCR § 5045
Requirements

Failure to Comply with Age Restrictions for B&P § 26140
Employees and Other Persons Retained by Licensee CCR § 5031

Sale or Furnish of Adult-use Cannabis Goods to
Minors

B&P §§ 26030(g) and 26140
CCR § 5404(a)

Unauthorized Consumption of Cannabis Goods on B&P § 26200
Licensed Premises

Unauthorized Sale of Non-Cannabis Goods on CCR § 5407
Premises

Exceeding Daily Limits of Cannabis Goods Sales CCR § 5409
Unauthorized Storefront Activities with Non-Storefront | CCR § 5414
Retail License

Consumption of Cannabis Goods During Delivery CCR § 5419

Failure to Ensure Laboratory Testing Arrangements,
Proper Sampling and Quality Assurance

CCR §§ 5304-5305, and 5307

Failure to Present the Cannabis Goods Batch With
Accurate Information, in its Entirety, and Final Form

CCR § 5304 and 5305

Reporting Results when Laboratory Quality Control
(LQC) Data is Outside of Acceptance Criteria and/or
Not Analyzing Required LQC Samples

CCR § 5730

Failure to Follow Good Laboratory Practices

CCR § 5729 and 5730

Unauthorized Remediation of Failed Sample Batches

CCR § 5306

Failure to Comply with Microbusiness Requirements

CCR § 5500 et seq.

Failure to Comply with Laboratory Testing
Requirements

CCR § 5700 et seq.

Failure to Obtain a Representative Sample

CCR § 5707 and 5708

Unauthorized Re-sampling and/or Re-testing of a CCR § 5305.1
Cannabis Goods Batch

False or Misleading Declaration of Correction in a CCR § 5801
Notice to Comply

Prohibited Attire and Conduct CCR § 5806
Prohibited Entertainers and Conduct CCR § 5807
Allowing for the Copy or Display of a Fictitious B&P § 119
License or a License that is Canceled, Revoked, or

Altered

Misdemeanor Offenses by Licensees B&P § 125
Discipline by Another Agency B&P § 141
Failure to Provide Safe Conditions for Inspection B&P § 26030(1)
Engaging in any Prohibited Restraint of Trade, or B&P § 26052
Other Prohibited Act to Create a Monopoly or Injure

Competitors

Violation of Building Standards or Regulations B&P § 26056

Relating to Hazardous Materials

Failure to Comply with Manufacturing Standards

B&P §§ 26130-26133
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California Code of Regulations Disciplinary Order Guidelines - Tier 3

Minimum: revocation stayed, 45-day suspension, a fine (as determined by the “Fine Formula”
below), or a combination of a suspension and fine.

Maximum: revocation

Tier 3 discipline is recommended for:

e Knowing or willfully violating laws or regulations pertaining to commercial cannabis activity
e Fraudulent acts relating to the licensee’s commercial cannabis business

Violations of the following codes are representative of this category:

Violation Description Authority
Engaging in Business Modification Practices without CCR § 5023
Bureau Approval
Failure to Notify the Bureau of a Change in Ownership | CCR §§ 5023(¢) and 5024

Obtaining a License for Premises in Restricted B&P § 26054
Location CCR § 5026
Conducting Commercial Cannabis Activity with Non- | CCR § 5032(a)
Licensees

Failure to Notify the Bureau of Criminal Acts, Civil CCR § 5035
Judgments, Labor Standards Violations, and
Revocation of a Local Authorization after Licensure

Failure to Notify the Bureau of Significant B&P § 26070 (k)
Discrepancy, Theft, Loss, and Criminal Activity CCR § 5036

Restricting or Hindering the Examination of Books, B&P §§ 26160-26161
Records, or Equipment CCR §§ 5037(c)-(e) and 5800
False Reporting of a Disaster CCR § 5038

Retail Sale of Untested Cannabis Goods, or Cannabis CCR § 5406
Goods Not Received From a Licensed Distributor or
Licensed Microbusiness

Sale of Customer-Returned Cannabis Goods CCR § 5410(¢)
Unauthorized Release of a Cannabis Goods Batch for CCR §§ 5707-5708, 5710, 5715,
Retail Sale, Including Dry-labbing and/or False 5717 et seq., 5727, 5730

Reporting of Results
Unauthorized Release of a Cannabis Goods Batch for CCR §§ 5304, 5305, 5306, 5307,
Retail Sale or Distribution Transfers 5307.1, and 5307.2

Failure to Complete all Required Analyses at One CCR § 5705

Licensed Laboratory Premises, Including
Subcontracting or Transferring Samples Between
Laboratories

Amending or Changing a Regulatory Compliance COA | CCR § 5726
after Issuance
Obstruction of Inspections, Investigations, or Audits CCR § 5800
Failure to Provide Access to Premises for Any CCR § 5800
Inspection, Audit, Review, or Investigation
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Delivery or Transport of Cannabis Goods Outside of
California or to a Publicly Owned or Leased Location

B&P § 26080
CCR § 5416(b)-(c)

Failure to Correct Any Objectionable Conditions on
Premises

CCR § 5808(a)-(b)

Illegal Sale of Dangerous Drugs, or Other Controlled
Substances

CCR § 5808(c)

Failure to Pay Fine

B&P § 125.9(b)(5)
CCR § 5802

Engage in Conduct that is Grounds for Denial of
Licensure

B&P § 480(a)

False Statement or Omission in Application

B&P § 480(d)

Conviction of a Crime Substantially Related to
Qualifications, Functions, or Duties of Licensure

B&P § 490(a)

Securing License by Fraud, Deceit, or
Misrepresentation.

B&P § 498

Failure to Pay Taxes

B&P § 26030(d)

Unauthorized Release of Patient Information

B&P § 26162.5

Fine Formula

In instances where the Bureau allows a fine to be paid, the following method will be used to calculate
the fine.

Gross Revenue divided by Number of Days Open During the Preceding 12 Months = Average
Daily Sale Amount

50% of the Average Daily Sale Amount multiplied by Number of Days of the Suspension =
Potential Fine Amount

The books and records of the licensee shall be kept in such a manner that the gross revenue, average
daily sale amount, and/or the loss of profits from commercial cannabis activity that the licensee
would have suffered from a suspension can be determined with reasonable accuracy, and such books,
records, and information shall be accessible to the Bureau to make an accurate and complete
determination of any fine amount. The fine formula is a guide for calculating a fine amount and is not
determinative of any assessed or final fine amount. The Bureau may in its sole discretion adjust the
fine amount against any licensee to any amount within the minimum and maximum fine amounts, or
to any amount exceeding the maximum fine amount for each license type. The factors the Bureau
will consider in determining a fine amount include those factors under Section II of the Disciplinary
Guidelines.

Minimum and Maximum Fine Amounts

The minimum and maximum fine amount is based on the tier the licensee falls into on the annual
license fee schedule listed in 16 CCR § 5014. These fine amounts do not limit or supersede any fine
amounts prescribed by statute, if the statutory fines exceed those amounts listed here. For instance,
Business and Professions Code section 26160, subsection (f), provides that a licensee shall be subject
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to a citation and fine of up to thirty thousand dollars per individual violation, for a failure to maintain

or provide records as required pursuant to that section. The minimum fine amount for any
disciplinary action shall not be less than $1,000.

Less or equal to $1.0 million

License Type Gross Revenue Minimum Fine to Maximum
($ Max. Per License) Fine
Testing Laboratory Less or equal to $160,000 $1,500 to $6,000
More than $160,000 and less or
equal to $320,000 $3,000 to $12,000
More than $320,000 and less or
equal to $480,000 $4,000 to $16,000
More than $480,000 and less or
equal o $800,000 $6,500 to $26,000
More than $800,000 gn.d less or $10,000 to $40,000
equal to $1.2 million
More than $1.2 mllhog a'nd less or $16,000 to $64,000
equal to $2.0 million
More than $2.0 mllhor} qnd less or $24.000 to $96,000
equal to $2.8 million
More than $2.8 mllhOI.l apd less or $36.000 to $144,000
equal to $4.4 million
More than $4.4 million $56,000 to $224,000
Distributor

$1,000 to $3,000

More than $1.0 million and less or
equal to $2.5 million

$3,000 to $12,000

More than $2.5 million and less or
equal to $5.0 million

$5,625 to $22,500

More than $5.0 million and less or
equal to $10.0 million

$11,250 to $45,000

More than $10.0 million and less
or equal to $20.0 million

$22,500 to $90,000

More than $20.0 million and less
or equal to $30.0 million

$37,500 to $150,000

More than $30.0 million and less
or equal to $50.0 million

$60,000 to $240,000

More than $50.0 million and less
or equal to $70.0 million

$90,000 to $360,000

More than $70.0 million

$120,000 to $480,000

Distributor Transport Only
Self-Distribution

Less or equal to $1,000

$1,000 to $2,000

More than $1,000 and less or equal
to $3,000

$1,000 to $4,000
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Retailer

Less or equal to $500,000

$1,250 to $5,000

More than $500,000 and less or
equal to $750,000

$2,750 to $11,000

More than $750,000 and less or
equal to $1.0 million

$3,750 to $15,000

More than $1.0 million and less or
equal to $1.5 million

$5,500 to $22,000

More than $1.5 million and less or
equal to $2.0 million

$7,250 to $29,000

More than $2.0 million and less or
equal to $3.0 million

$11,250 to $45,000

More than $3.0 million and less or
equal to $4.0 million

$15,250 to $61,000

More than $4.0 million and less or
equal to $5.0 million

$19,250 to $77,000

More than $5.0 million and less or
equal to $6.0 million

$23,250 to $93,000

More than $6.0 million and less or
equal to $7.5 million

$28,500 to $114,000

More than $7.5 million

$48,000 to $192,000

Microbusiness

Less or equal to $1.0 million

$2,500 to $10,00

More than $1.0 and less or equal to

$2.0 million

$6,000 to $24,000

More than $2.0 and less or equal to
$3.0 million

$10,000 to $40,000

More than $3.0 and less or equal to

$4.0 million

$16,000 to $64,000

More than $4.0 and less or equal to
$6.0 million

$22,500 to $90,000

More than $6.0 and less or equal to
$7.0 million

$30,000 to $120,000

More than $7.0 and less or equal to
$10.0 million

$40,000 to $160,000

More than $10.0 and less or equal
to $20.0 million

$50,000 to $200,000
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More than $20.0 and less or equal
to $30.0 million

$60,000 to $240,000

More than $30.0 and less or equal
to $40.0 million

$70,000 to $280,000

More than $40.0 and less or equal

$80,000 to $320,000
to $50.0 million

More than $50.0 and less or equal
to $60.0 million
More than $60.0 and less than or

$90,000 to $360,000

i $110,000 to $440,000
equal to $80.0 million

More than $80 million $150,000 to $600,000

IV. STANDARD CONDITIONS OF PROBATION

The protection of the public is the highest priority of the Bureau. In disciplinary matters where
probation has been imposed, the Bureau believes the conditions of probation will help ensure public
protection and allow the probationer the opportunity to demonstrate rehabilitation. The following
conditions of probation provide for consumer protection and establish a mechanism to monitor the
rehabilitation progress of a probationer. Generally, the Bureau recommends a minimum of three (3)
years’ probation.

Introductory Language and Conditions 1-9 are required as follows:

1. OBEY LAWS

Respondent shall obey all state and local laws. A full and detailed account of any and all
violations of law shall be reported by the respondent to the Bureau in writing within seventy-
two (72) hours of occurrence. To permit monitoring of compliance with this condition,
respondent shall submit completed fingerprint forms and fingerprint fees within 45 days of
the effective date of the decision, unless previously submitted as part of the licensure
application process.

CRIMINAL COURT ORDERS: If respondent, or an owner of the respondent, is under
criminal court orders, including probation or parole, and the order is violated, this shall be
deemed a violation of these probation conditions, and may result in the filing of an accusation
and/or petition to revoke probation.
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SUBMIT WRITTEN REPORTS

Respondent, during the period of probation, shall submit or cause to be submitted such
written reports/declarations and verification of actions under penalty of perjury, as required
by the Bureau, but no more frequently than once each calendar quarter. These
reports/declarations shall contain statements relative to respondent’s compliance with all the
conditions of the Bureau’s Probation Program. Respondent shall immediately execute all
release of information forms as may be required by the Bureau or its representatives.

. REPORT IN PERSON

Respondent, during the period of probation, through its designated owner or owners, shall
appear in person at interviews/meetings as directed by the Bureau or its representatives.

COMPLY WITH CONDITIONS OF PROBATION

Respondent shall fully comply with the conditions of probation established by the Bureau and
cooperate with representatives of the Bureau in its monitoring and investigation of the
respondent’s compliance with the Bureau’s Probation Program. Respondent shall inform the
Bureau in writing within no more than 15 calendar days of any address change. Upon
successful completion of probation, respondent’s license shall be fully restored.

. POSTING OF SIGN

During the period of suspension, Respondent shall prominently post a sign or signs, provided
by the Bureau, indicating the beginning and ending dates of the suspension and indicating the
reason for the suspension. The sign or signs shall be conspicuously displayed in a location or
locations open to and frequented by customers. The location(s) of the sign(s) shall be
approved by the Bureau and shall remain posted during the entire period of actual suspension.

Additionally, the Respondent shall circulate a notice of the conditions of probation to all
employees and post the notice in a conspicuous place where notices to employees are posted
or available to employees. New employees shall also be provided a copy of the notice of the
conditions of probation.

. MAINTAIN VALID LICENSE

Respondent shall, at all times while on probation, maintain a current and valid license with
the Bureau, including any period during which suspension or probation is tolled.

COST RECOVERY

Respondent shall pay to the Bureau costs associated with its investigation and enforcement
pursuant to Business and Professions Code Section 26031 in the amount of $

Respondent shall be permitted to pay these costs in a payment plan approved by the Bureau
with payments to be completed no later than three months prior to the end of the probation

term.
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If respondent has not complied with this condition during the probationary term, and
respondent has presented sufficient documentation of good faith efforts to comply with this
condition, and if no other conditions have been violated, the Bureau, in its discretion, may
grant an extension of the respondent’s probation period up to one year without further hearing
in order to comply with this condition. During the one year extension, all original conditions
of probation will apply.

8. LICENSE SURRENDER

During respondent’s term of probation, if it ceases business or is otherwise unable to satisfy
the conditions of probation, respondent may surrender its license to the Bureau. The Bureau
reserves the right to evaluate respondent’s request and to exercise its discretion whether to
grant the request, or to take any other action deemed appropriate and reasonable under the
circumstances, without further hearing. Upon formal acceptance of the tendered license,
respondent will no longer be subject to the conditions of probation. Surrender of respondent’s
license shall be considered a disciplinary action and shall become a part of respondent’s
license history with the Bureau.

9. VIOLATION OF PROBATION

If a respondent violates the conditions of probation, the Bureau after giving the respondent
notice and an opportunity to be heard, may set aside the stay order and impose the stayed
discipline (revocation/suspension) of the respondent’s license. If during the period of
probation, an accusation or petition to revoke probation is filed against respondent’s license,
or the Bureau has served the respondent a notice of intent to set aside the stay, the Bureau
shall have continuing jurisdiction, and the probationary period shall automatically be
extended and shall not expire until final resolution of the matter.

VI. INTRODUCTORY LANGUAGE AND OPTIONAL TERMS AND
CONDITIONS OF PROBATION

The following introductory language and all standard probation conditions are to be included in
probationary decisions/orders. For applicants, cost recovery conditions do not apply. For licensees,
all standard probation conditions apply. Optional terms and conditions may be included in orders of
probation based upon violations.

INTRODUCTORY LANGUAGE FOR ALL ORDERS

IT IS HEREBY ORDERED that License Number issued to Respondent is
[revoked/suspended/fined] [for/in the amount of] [days/amount], [however, the revocation is stayed]
and respondent is placed on probation for years on the following conditions.

SEVERABILITY CLAUSE — Each condition of probation contained herein is a separate and distinct
condition. If any condition of this Order, or any application thereof, is declared unenforceable in
whole, in part, or to any extent, the remainder of this Order, and all other applications thereof, shall
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not be affected. Each condition of this Order shall separately be valid and enforceable to the fullest
extent permitted by law.
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1S, GOVERNMENT
INFORMATION
GPFQ

§1700.15

(o) Applicabilily. Bpecial packaging
standards for drugs listed under para-
graph (a) of this section shall be in ad-
dition to any packaging requirements
of the Federal Food, Drug, and Cos-
metic Aot or regulations promulgated
thereunder or of any official compendia
recognized by that act.

(Pub. L. 91-601, secs. 2(4), 8, 5, 85 Stat. 167)-
72; 16 U.8.0. 1471(4), 1473, 1474; Pub, L. 92-573,
86 Stat. 1231; 16 U.8.C. 2079(a)) ’

[38 F'R 21247, Aug. 7, 1978]

EDImORIAL NOTE: For PFEDERAL REGISTER ci-
tations affecting §1700.14, see the List of OFR
Sectiona Affected, which appears in the
Finding Aids section of the printed volume
and at www.fdsys.gov.

§1700.15 Poison prevention packaging
standards.

To protect children from serious per-
sonal injury or serious illness resulting
from handllng, using, or ingesting
hougehold substances, the Commission
has determined that packaging de-
gigned and constructed to meet the fol-
lowlng standards shall be regarded as
“special packaging” within the mean-
ing of section 2{4) of the act. Specific
application of these standards to sub-
stances requiring special packaging ig
in accordance with §1700.14.

(a) General requirements. The special
packaging must continue to function
with the seffectiveness specifications
set forth in paragraph (b) of this sec-
tion when in actual contact with the
substance contained therein., This re-
guirement may be satisfied by appro-
priate scientific evaluation of the com-
patibility of the substance with the
special packaging to determine that
the chemical and physical characteris-
tice of the substance will not com-
promise or Interfere with the proper
functioning of the special packaging,
The special packaging must also con-
tinue to function with the effectivenecss
apecifications set forth in paragraph (b)
of this section for the number of open-
ings and closings customary for its size
and contents, This requirement may be
satisfied by appropriate technical eval-
uation based on physical wear and
stress factors, force required for activa~
tion, and other such relevant factors
which establish that, for the duration
of normal use, the effectiveness speci-

16 CFR Ch. li {(1-1-18 Edition)

fleations of the packaging would not be
expected to lessen.

(b) Effectiveness specifications. Special
packaging, tested by the method de-
scribed in §1700.20, shall meet the fol-
lowing specifications:

(1) Child-resistant eoffectiveness of
not less than 85 percent without a dem-
onstration and not less than 80 percent
after a demonstration of the proper
means of opening such speclal pack-
aging, In the ocase of unit packaging,
child-registant effectiveness of not less
than 80 percent, ’

(2) Ease of adult opening—(i) Senior-

~adult test. Exoept for products spocified

in paragraph (b)2)(ii) of this section,
special packaging shall have a senior
adult use effectiveness (SAUE) of not
less than 90% for the senior-adult pansl
tost of §1700.20(a)(3).

(11) Younger-adult test—(A) When ap-
plicable. Products that must be in aer-
osol form and products that require
metal containers, under the criteria
specified below, shall have an sffsctive-
ness of not less than 90% for the young-
er-adult test of §1700.20(a)(4). The sen-
ior-adult panel test of §1700.20(a)(3)
doos not apply to these products. For
the purposes of this paragraph, metal
containers are those that have both a
metal package and a recloseable metal
closure, and aeroscl products are self-
contained pressurized products,

(B) Determination of need for metal or
aerosol container—(I) Crileria. A product
will be deemed to require metal con-
tainers or aerosol form only if:

(i) No other packaging type would
comply with other state or Federal reg-
ulations,

(i) No other packaging can reason-
ably be used for the product’s intended
application,

(iti) No other packaging or closure
material would be compatible with the
substance,

(iv) No other suitable packaging type
would provide adequate shelf-life for
the product’s intended use, or

(¢¥) Any other reason clearly dem-
onstrates that such packaging is re-
gquired,

(2) Presumption. In the absence of con-
vineing evidence to the confrary, a
product shall be presumed not to re-
guire a metal container if the product,
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or ancther preoduct of idemtical com-
position, has previously been marketod
in packaging using either a nonmetal
package or a nonmetal closure.

{(3) Justification. A manufacturer or
packager of a produoct that is in a
metal container or aerosol form that
the manufacturer or packager contends
is not required to comply with the
SAUE requirements of §1700.20(a)(3)
shall provide, if requested by the Com-
mission’s staff, a written explanation
of why the product must have a metal
conbainer or be an aerosol. Manufac-
turers and packagers who wish to do so
voluntarily may submit to the Com-
migsion’s Office of Compliance a ra-
tionale for why their product must be
in metal containers or be an asrosgol, In
such cages, the staff will reply to the
manufacturer or packager, if re-
guested, stating the staff’s views on
the adequacy of the rationale,

(¢) Reuse of special packaging. Special
packaging for substances subject to the
provisions of this paragraph shall not
be reused.

(d) Restricted flow. Special packaging
subject to the provisions of this para-
graph shall be special packaging from
which the flow of liguid is sc restricted
that not more than 2 milliliters of the
contents can be obtained when the in-
verted, opened container is taken or
squeezed once or when the contalner is
otherwise activated once.

(Secs. 2(4), 3, 5, 84 Stat. 1670-72; 16 U.8.C.
1471¢4), 1472, 1474)

[38 FR 21247, Aug. 7, 1873, as amended at 60
FR 37734, July 21, 1995]

§1700.20 Testing procedure for special
packaging,

(a) Test protecols—(1) General require-
ments—(1) Requiremenis for packaging.
As specified 1in §1700,15(b), special pack-
aging is required to mest the child test
requirements and the applicable adult
test requirements of this §1700.20,

(ii) Condition of packages to be tested—
(A) Tamper-resistant feature. Any tam-
per-resistant feature of the package to
be tested shall be removed prior to
testing unless it is part of the pack-
age's ohild-resistant design. Whers a
package is supplied to the consumer in
an oubter package that is not part of
the package's child-resistant design,
one of the following situations applies;

§1700.20

(1) In the child test, the package is
removed from the outer package, and
the outer package is8 not given to the
child,

() In both the adult tests, if the
outer package bears instructions for
how o open or properly resecure the
package, the package shall be given to
the test subject in the outer package.
The time required to remove the pack-
age from the outer package is not
counted in the times allowed for at-
tempting to open and, if appropriate,
reclose the package.

.(3) In both the adult tests, if the
outer package does not bear any in-
structions relevant to the test, the
package will be removed from the
outer package, and the outer package
will not be given to the fest subject.

(B) Reclosable packages—adull tests, In
both the adult tests, reclosable paclk-
ages, if assembled by the testing agen-
cy, shall be properly secured at least 72
hours prior to beginning the test to
allow the materials (e.g., the closure
liner) to “take a set.” If assembled by
the testing agency, torgque-dependent -
closures shall be secured at the same
on-torque as applied on the packaging
line. Application torgues must be ro-
corded in the test report, All packages
shall be handled so that no damage or
jarring will occur during storage or
transportation. The packages shall not
be exposed to extreme conditions of
heat or cold. The packages shall be
tested at room temperature.

(%) Child test—(1) Test subjects—(A) Se-
lection criteria. Use from 1 to 4 groupa of
50 children, as required under the se-
quential testing criteria in table 1. No
more than 20% of the children in each
gronup shall be tested at or obtained
from any given site. Each group of chil-
dren ghall be randomly selected as to
age, subject to the limitations gset forth
below, Thirty percent of the children in
each group shall be of age 42-44
months, 40% of the children in each
group shall be of age 45648 months, and
30% of the children in each group shall
be of age 49-51 months. The children’s
ages ih months shall be caloulated as
follows:

() Arrangs the birth date and test
date by the numerical designations for
month, day, and year (e.g., test date: 8§/

'3/1990; birth date: 6/23/1986).
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1.0 INTRODUCTION

11 Purpose

The U.S. Food and Drug Admlnlstratton (FDA) is responsible for ensuring the safety of
approximately 80% of the nation’s food supply. FDA laboratories contribute to this mission
through routine surveillance programs, targeted regulatory analyses, and emergency
response when contaminated food or feed is detected or suspected in a public health
incident. The effectiveness of these activities is highly dependent on the quality and
performance of the laboratory methods needed to support regulatory compliance,
investigations and enforcement actions. To ensure that the chemical methods employed for
the analysis of foods and feeds meet the highest analytical performance standards
appropriate for their intended purposes, the FDA Office of Foods and Veterinary Medicine
{OFVM) through the Science and Research Steering Committee (SRSC) has established -

~ criteria by which all Foods and Veterinary Medicine (FVM) Program chemical methods shall
be evaluated and validated. This document defines four standard levels of performance for
use in the validation of analytical regulatory methods for chemlcal analytes in foods and
feeds.

1.2 Scope

These criteria apply to FDA laboratories as they develop and participate in the validation of
analytical regulatory methods for chemical analytes in anticipation of Agency-wide FVM
Program implementation. These criteria do not apply to methods developed by or submitted
to FDA under a codified process or official guidance (e.g., in the Code of Federal
Regulations, CPGs, etc.) such as for veterinary drug approval. For such studies, the
appropriate Center for Veterinary Medicine {CVM) or other Program guidance documents
should be followed. This guidance is a forward-looking document; the requirements

~described here will only apply to newly-developed methods and significant modifications to
existing methods (see Requirements). Once a method has been validated at the appropriate
level, it can be implemented according to OFVM document, FDA-OFVM-3, “Methods
Development, Validation, and Implementation Program”, which establishes a standard
operating procedure for the methods development, validation and |mp|ementatlon process
[1]. For example, for a multi-laboratory validated method to be used in a widespread
regulatory application, it can be implemented by other FDA laboratories following the
method verification process. However, method verification is normally part of a local
laboratory’s quality control procedures and is not considered within the scope of this

~ validation document.

1.3 Administrative Authority and Responsibilities
All criteria established in this document for analytical method validation have been adopted
and approved by the OFVM and the SRSC. The OFVM document, FDA-OFVM-3,
establishes the standard operating procedure for the approval and tracking of method
development and validation activities within the FVM Program [1]. Single laboratory
validation (SLV) studies (including both Level 1 and Level 2 validations) can be managed
wholly by the respective Center and Office line management structure. Oversight and
coordination of multi-laboratory validation (MLV) studies (including both Level 3 and Level 4
validations) are the responsibility of the Methods Validation Subcommittees (MVS).

14 The Method Validation Subcommittee
Under the charge of the SRSC, the Chemisiry Methods Validation Subcommlttee (CMVS)
will have oversight responsibility for MLV studies involving chemical methods associated
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with the FVM Program which are intended for use in a regulatory context. The CMVSis a
subcommittee of the Chemistry Research Coordinating Group (CRCG), which reports
directly to the SRSC. The CMVS is governed by the organizational structure, roles and
responsibilities as detailed in its charter [2]. Briefly, the CMVS will oversee and coordinate,
in collaboration with the originating laboratory, all MLV studies for chemical methods
developed within the FDA OFVM Enterprise to support regulatory analytical needs. This
includes the evaluation and prioritization of proposed MLV studies as well as evaluation of

- completed MLV studies and reports. Submissions of chemical validation proposals, reports,
questions, efc. can be directed to the CMVS through a central email account:

Chemistry.mvs@fda.hhs.gov

However, where possible, MLVs should be discussed in appropriate Technical Advisory
- Groups or with the CRCG to ensure the broadest possible consideration of factors before
committing resources to an MLV.

1.5 General Responsmlllty of the Originating Laboratory
Itis the responSIblllty of the originating laboratory to ensure proper adherence to all criteria
described in this document. The originating laboratory should work in consultation with the
CMVS and/or its designated Technical Advisory Group (TAG) throughout the multi-
laboratory validation process. It will be the responsibility of the originating laboratory to
- include their respective QA/QC manager in all aspects of the validation process.

1 6 Overview of Method Validation

Method validation is the process of demonstrating or confirming that a method is suitable for
its intended purpose. The purpose of these methods may include but is not limited to
qualitative analysis, quantitative analysis, screening analysis, confirmatory analysis, limit
tests, matrix extensions, platform extensions, and emergency/contingency operations.

“Validation includes demonstrating performance characteristics such as accuracy, precision,

“sensitivity, selectivity, limit of detection, limit of quantitation, linearity, range, and

" ruggedness, to ensure that results are meaningful and appropriate to make a decision.

Method validation is a distinct phase from method development/ optimization and should be
performed subsequent to method development. Methods may be validated for one or more
analytes, one or more matrices, and one or more instruments or platforms. The method is
validated by conducting experiments to determine the specific performance characteristics
that serve to define and quantify method performance. ‘

1.7 Applicability
This document establishes validation criteria for regulatory methods that are to be widely

used to detect chemical analytes in food, feed and other FDA regulated products covered by
‘the FVM Program including, but not limited to, the following: _

Chemiotherapeutic Residues

Color Additives

Decomposition Products

Dietary Supplement Ingredients/Adulterants
Elemental and Metals ,

Food and Feed Additives and Preservatives
Food Allergens ‘
Gluten
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Intentional Adulterants/Poisons
Mycotoxins

Nutrients

Persistent Organic Pollutants
Pesticides

Seafood and plant toxins

Taxic Elements

Veterinary Drug Residues

Please note that although these guidelines mainly cover multi-laboratory validations, criteria
for several validation levels are discussed and are differentiated from full MLVs. There are
situations where a method is being extended to handle what is likely to be a very limited
(perhaps one time) use by one laboratory and is therefore not intended for Agency-wide
regulatory use, thus would be validated at a lower level. For example, when a single
pesticide laboratory receives several new food matrices for multi-residue analyses that were
not covered in the previous validation of the method, these guidelines would not generally
be required and a more abbreviated validation/verification within the pesticide program’s
guidelines may be acceptable. .

1.8 Requirements
Method validation is required for: _
= Submission of a new or original method.

» Expansion of the scope of an existing method to include additional analytes.

= Expansion of the scope of an existing method to include additional matrices.

= Changes in the intended use of an existing method (e.g., screening vs. confirmatory}.

= Modifications to a method that may alter its performance specifications (e.g.,
modifications that could significantly affect the precision and accuracy, changes to
the fundamental science of an existing method, significant changes to reagents,
apparatus, instrumental parameters, sample preparation and/or extraction, or
modification of a method’s range beyond validated levels). Some examples of
allowable modifications that would not require further validation are provided in the

. document, ORA-LAB.5.4.5 Attachment A-Modification Criteria [3].
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2.0 CRITERIA AND GUIDANCE FOR THE VALIDATION OF CHEMICAL METHODS

2.1 General Validation Tools and Protocol Guidance .
There are a number of excellent references and guides available providing further
information on method validation for chemical methods [3-20]. The following provides some
.general guidelines/tools that should be used to assess method performance:

General Protocol: Prepare and analyze method blanks, matrix blanks, reference materials (if

available) and matrix spikes (using matrix blanks if available) of known concentration as

generally described under the Methods Validation Levels section and Table 1 below.

Accuracy or bias and precision are calculated from these resuits. Data will also be used to

evaluate matrix effects and ruggednesslrobustness of the method resulting from changes in
~_the sample matrix.

The following general validation tools should be used to generate method performance
characteristics as described in the Performance Characteristics section below.

Blanks: Use of various types of blanks enables assessment of how much of the result is
attributable to the analyte in relation to other sources. Blanks are useful in the determination
of limit of detection.

Reference materials ahd certified reference materials: The use.of known reference materials.
(when available and applicable) should be incorporated to assess the accuracy or bias of
the method, as well as for obtaining information on interferences.

- Matrix Blank: This type of blank is a substance that closely matches the samples being
analyzed with regard to matrix components. Matrix blanks are used to establish background
level (presence or absence) of analyte(s) and to verify that sample matrix and equipment
used does not interfere with or affect the analytical signal.

Matrix Spikes (Laboratory Fortifled Matrix): Recovery determinations can be estimated from
fortification or spiking with a known amount of analyte and calculation of spike recoveries.
(Note: spike recovery may not be accurately representative of recovery from naturally
incurred analytes.) Matrix effects can also be assessed with these samples. Accuracy or
bias and precision are calculated from these results. The data can also be used to evaluate
robustness of the method resulting from changes in the sample matrix.

Incurred Samples: This type of sample contains (not laboratory fortified) the analyte(s) of
interest (if available) and can be used to evaluate precision and bias (if analyte
concentration(s} are reliably known). Analyte recovery can also be evaluated through
successive extractions of the sample and/or comparison to another analytical procedure
with known bias.

Reagent Blank: This type of blank incorporates all reagents used in the method and is
subjected to all sample processing operations. |t serves to verify that reagents are analyte
free and the equipment used does not interfere with or affect the analytical signal.

 Replicate Analyses: The precision of the analytical process can be evaluated using replicate
analyses. The originating laboratory should assure that adequate sample replicates are
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performed and that results from replicate measurements of each anaiyte are compared.
Minimally, the method repeatability should be evaluated.

interferences: Spectral, physical, and chemical interferences can be evaluated by analyzing
samples containing various suspected interferences. Carryover should be evaluated using
the incorporation of blanks immediately following standards and samples.

Statistics: Statistical techniques are employed to evaluate accuracy, trueness (or bias)
precision, linear range, limits of detection and quantitation, and measurement uncertainty.

2.2 Reference Method
A reference method is a method by which the performance of an altemate or new method
may be measured or evaluated. For chemical analytes, an appropriate reference method is
not always identifiable or available. However, there are some instances in which the use of a
reference method is appropriate such as when replacing a method specified for use in a
compliance program. Consultation between the originating laboratory and the CMVS and
the Program Office is suggested when deciding if the use of a reference method will be
necessary. '

2.3 Performance Characteristics

Performance characteristics that should be evaluated in order to validate a method will vary
depending on the intended use of the method, the type of method (e.g., quantitative vs.
qualitative), and the degree to which it has been previously validated (e.g., matrix extension,

“analyte extension, platform extension). Although definitions of these characteristics are
included in Appendix 1, this document is not meant to address the various ways of
calculating charactenstlcs such as method detectlon level, limit of detection or limit of
quantitation.

Performance Characteristics for Validation of New Quantitative Methods: Validation of new
quantitative methods should include at a minimum evaluation of the fallowing performance
characteristics: accuracy, precision, selectivity, limit of detection, limit of quantitation,
linearity (or other calibration model), range, measurement uncertainty, ruggedness,
confirmation of identity and spike recovery.

Performance Characteristics for Validation of New Qualitative Methods: Validation of new
qualitative methods should include at a minimum evaluation of the following perfon'nance
characteristics: sensitivity, selectivity, false positive rate, false negative rate, minimum
detectable concentration, ruggedness, and confirmation of identity.

Performance Characteristics for Validation of Method Extensions: Validating the extension
of methods that have previously been validated requires a careful evaluation of the intended
purpose of the extension. In cases where the sample preparation and/or the extraction
-procedurefanalytical method is modified from the existing test procedure, it should be
demonstrated that the modifications do not adversely affect the precision and accuracy of
the data obtained. In order to implement the modified method, generally the standard or
existing method is first performed. The modified method performance then is verified by
comparison with that of the original method.

10
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2.4 Confirmation of Identity
Confirmation of identity for each analyte must be performed as part of the method validation
for regulatory enforcement for both qualitative and quantitative methods. Unambiguous
confirmation of identity usually requires analytically identifying key features of each analyte
in the scope of the new method being validated such as. with mass spectral fragmentation
patterns or by demonstration of results in agreement with those obtained using an
mdependent analysis.

FDA has issued guidance documents on the development, evaluation, and application of
mass spectrometric methods for confirming the identity of target analytes including: CVM
Guidance for Industry 118: Mass Spectrometry for Confirmation of the Identity of Animal
Drug Residues [4] and ORA-LAB.010, Guidance for the Analysis and Documentation to
Support Regulatory Action on Pesticide Residues [5]. Following the CVM guidance is
required for veterinary drug residue methods. The ORA-LAB.010 document was written
specifically for pesticide analyses. For other types of chemical contaminants in food (e.g.
food additives, mycotoxins, etc.), the CVM document should be followed because it was
written as a Guidance for Industry and therefore has been more widely internally and
externally reviewed and distributed. In addition, OFVM is currently drafting a supplement to
CVM Guidance for Industry 118 specifically addressing the use of high resolution mass
spectrometry and the evaluation of exact mass measurement data. '

2.5 Method Validation Levels
The following describes the four standard levels of performance defined for method
validation of analytical regulatory methods for chemical analytes in foods. This approach is
based on the Food Emergency Response Network (FERN), SOP No: FERN-ADM.0008.00,
FERN Validation Guidelines for FERN Chemical, Microbiclogical, and Radiclogical Methods
[6], as well as AOAC guidelines for single-laboratory validation [7] and collaborative studies
[8]. Key validation parameters for each level are summarized in Table 1. Itis the
responsibility of the originating (developing) laboratory to determine the appropriate level of
validation required up to and through single laboratory validations. It is highly recommended
that originating laboratories work with the appropriate Technical Advisory Group when
determining the appropriate level of validation.

NOTE: Not all methods will or should be validated to the highest level.

Level One .
This is a single laboratory validation level with the lowest level of validation requirements
and is appropriate for emergency/limited use. Performance of the method at this initial level
of scrutiny will determine, in part, whether further validation is useful or warranted.

Intended Use: emergency/limited use/matrix extension/analyte extension/ platform
extension. Examples of where Level One validation would be acceptable include,
isolated consumer complaints, single-occurrence samples, and application of a method
developed for a specific analyte(s) to a matrix, not previously validated in response to a
real or perceived threat to food safety or public health. Validation of method performance
with a new matrix is intended to assure that the new matrix will produce accurate and
reliable results for all the analytes in the scope of the method. Generally, all targeted
analytes still must be included in matrix spikes at this level, if widespread use in this
matrix is anticipated for regulatory purposes. As the first level of validation of methods
for matrix, analyte or platform extension/emergency use, it would be expected that a
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more rigorous single laboratory validation at least equivalent to Level Two below would
be performed before more widespread non-emergency regulatory use.

Level Two :
This is a single laboratory validation level. The originating lab has conducted a
. comprehensive validation study, with performance criteria simitar to an AOAC Single
Laboratory Validation study. If appropriate, a comparison with an existing reference method
has been performed. Some of the criteria of the study may be at a lower level than the
AOAC Single Laboratory Validation study, but are appropriate for the developing method at
this stage.

Intended Use: Routine regulatory testing, emergency needs, minor method
modifications, analyte and matrix extensions of screening methods. If a method
validated at this level is expected to have use that is widespread, long term, of high
public visibility or potentially involved in international trade conflicts, its validation should
be extended to at least Level Three below.

. Level Three :
This is a multi-laboratory validation level. Level Three validation employs a minimum of one
collaborating laboratory in addition to the originating laboratory. Most of the criteria followed
by the originating lab are at a level similar to the AOAC full collaborative study level with
comparison to an existing reference method when available and appropriate. The additional
collaborating laboratories follow many of the criteria found in an AOAC collaborative study.
The main differences are that Level Three validation employs at least one additional
collaborating laboratory instead of the eight to ten used by AOAC and requires fewer
replicates for each food matrix/spike level.

Intended Use: Methods validated to this level of scrutiny are acceptable for use in all
regulatory circumstances including screening analyses, confirnatory analyses,
regulatory surveys, and compliance support. If the method is expected to have use that .
is widespread, long term, of high public visibility or involved in international trade
conflicts, it may be appropriate to have its validation extended to Level Four.

Level Four :
This validation level has criteria equivalent to a full AOAC or ISO Collaborative Study. Any
method reaching this level of validation should be able to be submitted for adoption by the
AQAC as a fully collaborated method.

2.6 Acceptability Criteria ' _
There are various acceptability ranges for method validation performance criteria that may
be appropriate depending on the application or intended use of the methodology and
especially the levels of concern, action levels or tolerance for the chemical analyte. Some
examples of acceptability ranges used by various national and intermational organizations
and their sources are provided in. Appendix 2. Acceptable spike recoveries vary with analyte
concentration as indicated in Appendix 2 (e.g., recoveries may fall in approximately.the 80-
120% range for quantitative methods at the 1 yg/g (ppm}) concentration). Repeatability-and
reproducibility also vary with analyte concentration. The acceptability ranges in Appendix 2

" provide approximate target ranges for method developers and the MVS and are not rigid
binding guidelines. |t is recognized that for some situations such as with difficult matrices,
extremely low analyte concentrations (e.g., chlorinated dioxins, persistent organic
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pollutants), multi-residue methods and with emergency situations these general acceptability
ranges may not be achievable or required.

: : Level Four:
Level One: Level Two: Single | - Level Three: Full
Emergency/ Laboratory Multi-Laboratory | Collaborative
Limited Use Validation Validation Study
Number ' -
participating 1 1 =2 ? oﬁ:ﬂ:{:{:ﬁ
labs
Number of
matrix >1 >3 recommended | >3 recommended | >3 recommended
sources per - where available where available | where available
matrix*
Numberof
analyte(s) .
spike levels >2 spike levels + | >3 spike levels + 1 | >3 spike levels + | >3 spike levels +
for at least 1 matrix blank ‘matrix blank 1 matrix blank 1 matrix blank
one matrix ‘ :
source**
Replicates

required per
matrix
source at
each level
tested per
laboratory

>2 (quantitative)
>2 (qualitative)

>2 (quantitative)

>3 (qualitative)

>2 (quantitative)
>3 (qualitative)

>2 (quantitative)
>3 (qualitative)

Replicates
required at
each level
tested per
laboratory if
only one
matrix
source used

>4 (quantitative)
>6 (qualitative)

>6 (quantitative)
>9 (qualitative)

>3 {(quantitative)

>6 {qualitative)

>2 (quantitative)
>6 (qualitative)

*If a variety of food matrices with differing physical and chemical properties are selected, the number of
sources for each food sample matrix may be one or more, but if only one food matrix is studied then 23
sources are recommended where available. The number of matrix sources may be reduced, particularly if
itis difficult to obtain blank matrix sources, as long as the total number of spike levels and matrix
combinations are adequate (e.g., 6 replicates or greater at each spike level for quantitative methods and
9 replicates or greater for qualitative methods). '
** Number of spike levels is recommended for at least one source of matrix. Other similar sources of
matrix (e.g., within the same category; see Appendix 4} may be studied at one or two spike levels {6.g., at
an actionfguidance or tolerance level or close to the lower limit of quantitation/detection).
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3.0 ADDITIONAL PROCEDURAL GUIDANCE

In addition to the criteria described above in Table 1 for standard quantitative and qualitative
methods, additional guidance is provided in this section for specific types of methods or '
validation S|tuat|ons

3.1 Platform/Instrumentation Extension
Expanding the use of a validated method to include another significantly different instrument
or platform requires further validation. Such instances include the use of an instrument or
platform similar in scope and function to that currently validated and approved for use;
however, it may have major differences in configuration, or detection scheme.

Platform extension validation should generally be performed using Table 1, Level 2 as a
guide and should compare the proposed new platform to the platform used in the reference
method. In planning platform extension validation, one must determine what degree of
cross-correlation between the results obtained on the two platforms will be acceptable.

Examples: _
Method A is a validated method for the screening of pesticides on a gas chromatograph
coupled to a single quadrupole mass spectrometer (GC-MSD). Gas chromatography
coupled to a triple quadrupole mass spectrometer (GC-QQQ), offers certain advantages
over the GC-MSD platform in terms of sensitivity, selectivity and scope. in this instance,
a comparative method extension validation is indicated to ensure equivalent results.
However, if new analytes are added to the scope of the method via the use of the new
platform, a new method validation is indicated for the GC-QQQ method.

Method Z is a validated method for the screening of polycyclic aromatic hydrocarbons in
seafood using liquid chromatography with a fluorescence detector (LC-FLD). A
_laboratory would like to transfer this method to a liquid chromatography system that
utilizes only a diode-array detector (LC-DAD). In this instance, a comparative method
extension validation would be indicated to ensure that the new detection system
produces equivalent results to the coriginally validated method.

3.2 Analyte Extension . ‘
Multi-residue, multi-class methods are becoming more common. Many of these methods
are semi-quantitative (limits tests) or qualitative broad band screens. Performance
requirements for these types of procedures are described below. However, if a multi-
residue method is meant to be used for quantitation, the same performance characteristics
as required for single analyte methods should be evaluated for each analyte (accuracy,
precision, selectivity, limit of detection, limit of quantitation, linearity range, uncertainty, and
ruggedness). It is understood that with a large multi-residue method , not all analytes will
meet the recommended acceptability ranges listed in Appendix 2, but the performance for
each compound should be tested and reported so that the accuracy and precision are
known for any given analyte and are sufficient for the intended purpose of the methed.

When new analytes are added to a quantitative multi-residue method, tests should be

performed to ensure that the addition of new compounds do not affect the perfermance of
the instrumental conditions, e.g. duty cycle or scan rates for other eluting analytes, andr that
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—_————  ——_—
the analytes do not present a chemical or physicat interaction with the stabilities of the other
tested analytes.

3.3 Food Matnx Extension
The validation of method performance with a new matrix is intended to assure that the
method will continue to produce accurate and reliable results. Emergency matrix extensions
(Level 1-in Table1) are intended for those instances in which a validated method is used
with a matrix not previously validated in response to a real or perceived threat to food safety
or public health, and in this type of urgent situation it is not expected that the MVS would be
consulted. Matrix extensions of validated methods that are intended to increase the
regulatory scope and applicability on a recurring basis would minimally fall under Level 2
validation in Table 1. This section provides guidance to extend validated methads to
matrices in anticipation that these food commodities will be included in Agency-wide testing.
Method developers may wish to consult with the appropriate Technical Advisory Group or
MVS before initiating any Level 2 validation work on matrix extension.

{tis generally assumed that the more closely related a new food matrix is to a previously
validated matrix for a defined analyte, the greater the probability that the new matrix will
behave similarly. It is also usually the case that the regulatory chemical methods employed
by FDA are used to analyze a diversity of products representing a large spectrum of
matrices. It becomes unfeasible to camry out a matrix extension validation for each single
matrix in order to expand the scope of the method. A more reasonable approach to
demonstrate the applicability of a method to a set of product matrices is to validate the
method for different “categories” of products. For instance, a multi-residue pesticide method
can be validated for “high-sugar”, “high-fat”, “high-water”, “dry” and “high-protein” matrices.
Appendix 4 provides guidance on commodity categories and gives examples of
‘representative matrices in each category. .

The number of different food categories to be validated depends on the applicability and
intended use of the method. If the method is specific to only one category, only one typs of
food need be included. If the applicability is wider (e.g., detection of phthalates in processed
foods), then an-appropriate number of food categories should be included to represent all
anticipated matrices. Depending on how many categories will be validated, a minimum of 1
— 3 representative matrices from each category should be selected. :

3.4 Limit Tests (common semi-quantitative screening method)
One specific category of qualitative methods includes limit tests (binary or pass/fail tests) for
analytes that have a defined level of concern. The purpose of these screening methods is
to determine if analyte is present with a concentration near or above the level of concem.
This is in contrast to screening methods whose intended purpose is to determine the
presence or absence of an analyte at any level. Limit test method validations must include
determination of the precision of the method for an analyte(s) at the level(s) of concem.

Limit test screening methods, in general, should avoid false negatives with false negative
rates representing less than 5% of the analytical results. The occurrence of false positives is
less critical since presumptive positives are further analyzed by quantitative or confirmatory
methods. However, false positive rates should typically be less than 10-15% to avoid
unnecessary confirmatory testing. Ideally, limit tests are capable of rapidly screening a large
number of samples to minimize the need for additional analysis. A common approach used
in limit test screening methods is to use a confidence interval to set a laboratory threshold or
cut-off value whereby only responses above that value require further testing. For a limit
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test based on an instrument response, a threshold or cut-off value can be determined by a
confidence limit, based on an estimate of the standard deviation of the response or
concentration of an analyte in samples fortified with the analyte at the level of concern.

Example:

Milk samples (n=21) were fortified with sulfamethazine at the level of concern (10
ng/mL). A LC-MS/MS limit test screening method was used to measure this drug in the
extracted milk samples. The mean concentration found was to be 10.99 ng/mL with a
standard deviation of 2.19. A threshold or cut-off value was calculated so that 95% of
samples containing sulfamethazine at or above 10 ng/mL would have a response above
the threshold value:

Threshold value = [mean concentration — (1 * standard deviation)]
= [10.99 —(1.725* 2.19)] = 7.21 ng/mL

Where t = one-tailed Student’s { value for n-1 degrees of freedom at the 95% confidence level

This approach can also be used for immunosorbent assays such as enzyme linked
immunosorbent assay (ELISA) or optical biosensor assays. These tests may be non-
competitive (direct measurement of analyte response} or competitive (indirect
measurement). Analysis of data from a competitive immunosorbent test should account for
the fact that the observed response decreases with increasing analyte concentration;
therefore, a response lower than the threshold or cut-off would be considered a presumptive
positive response. For immunosorbent assays, it is also important to measure the response
observed for blank matrix samples and to verify that the blank response is distinguishably
(statistically) different from that of the threshold.

Performance characteristics of limit tests:

Validation of new limit tests should include, at a minimum, evaluation of the following
performance characteristics: sensitivity, specificity, precision, threshold or cut-off value, false
positive rate, false negative rate, minimum detectable concentration (should be lower than
the threshold/cut-off value), and ruggedness/robustness.

3.5 Qualitative Broad-band Analyte Screening
Broad-band methods that can detect many compounds are being utilized more frequently as
an initial screening step as part of chemical contaminant testing in FDA laboratories. These
methods usually involve mass spectrometric analyses and provide qualitative information.
For example, the data obtained may be compared to an established reference such as a
database of compounds with exact mass and molecular formula information or spectrain a
compiled library. For regulatory action, any positive findings from this screen should be
confirmed by a targeted method (for example using a LC-MS/MS or GC-MS/MS platform).

Typically, initial validation of these methods is performed using a limited set of representative
analytes and representative matrices. For example, sets of analytes that contain
compounds from a variety of chemical classes from the area of interest (e.g. pesticides,
veterinary drug residues, or common chemical toxins) are tested with the method using
representative matrices. The performance characteristics that may be evaluated include:
sensitivity, selectivity, false positive rate, false negative rate, minimum detectable
concentration, ruggedness, and confirmation of identity. It is understood that the method
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]
performance may vary with the different classes of compounds, but it is important to have an -

initial evaluation of the method's capabilities.

Laboratories continuously expand the scope of these broad-band methods by adding new
analytes that come to their attention through various sources of intelligence. In addition, a
new compound might be found in a sample after acquired data are compared to the
reference databases. Inthese cases, some verification that the analyte can be detected
reliably by the screening method is required. When a new compound is added to the scope
'of a qualitative method, it should first be determined whether this compound belongs to a
class of compounds that has already been validated for the broad-band method. If the new
compound shares chemical characteristics with an existing class of compounds in the scope
of the method, then it may suffice to select a few representative matrices, perform a single
level spike in these representative matrices in duplicate and determine that reproducible
recovery is obtained in order to assess whether the analyte can be detected effectively by
the method. Scenarios that may require a full validation would include a new analyte being
added to the scope of the broad-band method that was not represented by any of the
~ compound classes already in the scope. Also, if the new analyte requires modifications in
the extraction protocol due to its chemical characteristics, then its inclusion in the scope
should be fully validated as recommended by this guidance.

Although positive findings by the broad-band method are subjected to confirmatory testing
using a targeted method, it is still important to determine, through proper validation and
verification protocols, that the broad-band method does.not give rise to a high number of
false negative findings. False negative in this context means the method fails to detect a
residue in its scope when the residue is present in the matrix at or above the level of
concern or minimum detectable concentration. While the positive finding by the broad-band
method is subjected to further analysis and scrutiny, negative findings are upheld as such
and a regulatory decision is made based on these results, e.g., to release the products into
commerce. '
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APPENDIX 1 - Glossary of Terms

Generally, references 13-17 were utilized in preparation of this glossary.

~ Accuracy: The closeness of agreement between a test result and an accepted reference
value. When applied to test results, accuracy includes a combination of random and.
systematlc error. When applled to test method, accuracy refers to a combination of trueness
and precision.

Action level: Level of concern or target level for an analyte that must be reliably identified
or quantified in a sample.

Analyte: The chemical substance measured and/or identified in a test sémpie by the
method of analysis. ‘

Analytical batch: An analytical batch consists of samples, standards, and blanks which are
analyzed together with the same method sequence and same lots of reagents and with the
manipulations common to each sample within the same time period (usually within one day)
or in continuous sequential time periods. ,

Bias: The difference between the expectation of the test result and the true value or
accepted reference value. Bias is the total systematic error, and there may be one or more -
systematic error components contributing to the bias.

Blank: A substance that does not contain the analytes of interest and is subjected to the
usual measurement process. Blanks can be further classified as method blanks, matrix
blanks, reagent blanks, instrument blanks, and field blanks.

Calibration: Determination of the relationship between the observed analyte signal
generated by the measuring/detection system and the quantity of analyte present in the
sample measured. Typically, this is accompllshed through the use of calibration standards
containing known amounts of analyte.

Calibration Standard: A known amount or concentration of analyte used to calibrate the
measuring/detection system. May be matrix matched for specific sample matrices.

Carryover: Residual analyte from a previous sample o-r standard which is retained in fhe
analytical system and measured in subsequent samples. Also called memory.

Certified Reference Material (CRM): Reference material accompanied by documentation
(certificate) issued by an authoritative body and providing one or more specified property
values with associated uncertainties and traceability, using valid procedures. Note:
Standard Reference Material (SRM) is the trademark name of CRMs produced and
distributed by the National Institute of Standards and Technology (NIST).

Check Analysis: Result from a second independent analysis which is compared with the

result from the initial analysis. Typically, check analyses are performed by a different analyst
using the same method.
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Confirmation of dentity: Unambiguous identification of an analyte(s) by a highly specific
technique such as mass spectrometry or by demonstratlon of results from two or more
independent analyses in agreement.

Confirmatory AnalysisIMethod Independent'analysis/method used to confirm the resuit
from an initial or screening analysis. A different method is often used in confirmation of
screening results.

Cut-off Concentration: In qualitative analysis, the concentration of the anal.yie that is
either statistically lower than the level of concern (for limit tests) or at which positive
identification ceases (for confirmation of identity methods). See-also Threshold Value.

False Negative Rate: In qualitative analysis, a measure of how often a test result indicates
that an analyte is not present, when, in fact, it is present or, is present in an amount greater
than a threshold or designated cut-off concentration.

False Positive Rate: In qualitative analysis, a measure of how often a test result indicates
that an analyte is present, when, in fact, it is not present or, is present in an amount less
than a threshold or designated cut-off concentration. :

Fitness for Purpose: Degree to which data produced by a measurement procéss enables
a user to make technically and administratively correct decisions for a stated purpose.

Guidance Level: Level of concern or action level issued under good guidance practices that
must be reliably identified or quantified in a sample.

Incurred Samples: Samples that contain the analyte(s) of interest, which were not derived
from laboratory fortification but from sources such as exogenous exposure or endogenous
origin. Exogenous exposure includes, for example, pesticide use, consumption by an

animal, or environmental exposure.

Interference: A pdsitive or negative responsé or effect on response produced by a
substance other than the analyte. Includes spectral, physical, and chemical interferences
which result in a less certain or accurate measurement of the analyte.

Intermediate Precision: Within-laboratory precision obtained under variable conditions,
e.g., different days, different analysts, and/or different instrumentation.

Internal Standard: A chemical added to the sample, in known quantity, at a specified stage
in the analysis to facilitate quantitation of the analyte. Internal standards are used to comrect
for matrix effects, incomplete spike recoveries, etc. Analyte concentration is deduced from
its response relative to that produced by the internal standard. The internal standard should
have similar physico-chemical properties to those of the analyte.

Laboratory Fortified Matrix: See Matrix Spike.
Level of Concern: Level of concern is the concentration of an analyte in a sample that has
to be exceeded before the sample can be considered violative. This concentration can be a

regulatory tolerance, safe level, action level, guidance level or a laboratory performance
level.

21







Guidelines for the Validation of Chemical Methods
for the FDA FVM Program, 2™ Ed.

Limit of Detection (LOD): The minimum amount or concentration of analyte that can be
reliably distinguished from zero. The term is usually restricted to the response of the
detection system and is often referred to as the Defection Limit. When applied to the
complete analytical method it is often referred to as the Method Detection Limit (MDL).

Limit of Quantitation {LOQ): The minimum amount or concentration of analyte in the test
sample that can be quantified with acceptable precision. Limit of quantitation {or
quantification) is variously defined but must be a value greater than the MDL and shouid
apply to the complete analytical method.

Limit Test: A type of semi-quantitative screening method in which analyte(s) has a defined
level of concern. Also referred to as binary or passffail tests.

Linearity: The ability of a method, within a certain range, to provide an instrumental
response or test results proportional to the quantity of analyte to be determined in the test
sample.

Matrix: All the constituents of the test sample with the exception of the analyte.

Matrix Blank: A substance that closely matches the samples being analyzed with regard to
matrix components. ldeally, the matrix blank does not contain the analyte(s) of interest but
is subjected to all sample processing operations including all reagents used to analyze the
test samples. The matrix blank is used to determine the absence of significant interference
due to matrix, reagents and equipment used in the analysis.

Matrix Effect: An influence of one or more components from the sample matrix on the
measurement of the analyte concentration or mass. Matrix effects may be observed as
increased or decreased detector responses, compared with those produced by simple
-solvent solutions of the analyte.

Matrix Source: The origin of a test matrix used in method validation. A sample matrix may
have variability due to its source. Different food matrix sources can be defined as different
commercial brands, matrices from different suppliers, or in some cases different matrices
altogether. For example, if a variety of food matrices with differing physical and chemical
properties are selected, the number of sources for each food sample matrix may be one or
mare.

Matrix spike: An aliquot of a sample prepared by adding a known amount of analyte(s) to a
specified amount of matrix. A matrix spike is subjected to the entire analytical procedure to
establish if the method is appropriate for the analysis of a specific analyte{s) in a particular
matrix. Also referred to as a Laboratory Fortified Matrix.

Method blank: A substance that does not contain the analyte(s) of interest but is subjected
to all sample processing operations including all reagents used to analyze the test samples.
An aliquot of reagent water is often used as a method blank in the absence of a suitable
analyte-free matrix blank.

Method Detection Limit (MDL): The minimum amount or concentration of analyte in the

test sample that can be reliably distinguished from zero. MDL is dependent on sensitivity,
instrumental noise, blank variability, sample matrix variability, and dilution factor.
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Method Development: The process of design, optimization and preliminary assessment of
the performance characteristics of a method.

Method Validation: The process of demonstrating or confirming that a method is suitable
for its intended purpose. Validation includes demonstrating performance characteristics
such as accuracy, precision, specificity, limit of detection, limit of quantitation, linearity,
range, ruggedness and robustness.

Method Verification: The process of demonstrating that a Iéboratory is capable of
replicating a validated method with an acceptable level of performance.

Minimum Detectable Concentration (MDC): -In qualitative analysis, an estimate of the
minimum concentration of analyte that must be present in a sample to ensure at a specified
high probability (typically 95% or greater) that the measured response will exceed the
detection threshold, leading one to correctly conclude that an analyte is present in the
sample.

Precision: The closeness of agreement between independent test results obtained under
specified conditions. The precision is described by statistical methods such as a standard
deviation or confidence limit of test results. See also Random Error. Precision can be
further classified as Repeatability, Intermediate Precision, and Reproducibility.

Qualitative Analysis/Method: Analysis/method in which substances are identified or
classified on the basis of their chemical, biological or physical properties. The test result is
either the presence or absence of the analyte(s) in question.

Quantitative AnalysisIMet'hod: Analysislmethod in which the amount or concentration of
an analyte may be determined (or estimated) and expressed as a numerical value in
appropriate units with acceptable accuracy and precision.

Random error: Component of measurement error that in replicate measurements varies in
an unpredictable manner. See also Precision.

Range: The interval of concentration over which the method provides suitable accuracy
and precision.

Reagent Blank: R’eagents’ used in the procedure taken through the entire method.
Reagent Blanks are used to determine the absence of significant interference due to
reagents or equipment used in the analysis.

Recovery: The proportion of analyte (incurred or added) remaining at the point of the final
determination from the analytical portion of the sample measured. Usually recovery |s
expressed as a percentage. :

Reference material: A material, sufficiently homogenous and stable with respect to one or
more specified properties, which has been established to be fit for its intended use in a
measurement process or in examination of nominal properties. '

Reference standard: A standard, generally having the highest metrological quality

available at a given location in a given organization, from which measurements are made or
derived. Note: Generally, this refers to recognized national or international traceable
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standards provided by a standards producing body such as the Natlona[ Institute of
Standards and Technology (NIST).

Repeatability; Precision obtained under observation conditions where independent test
results are obtained with the same method on identical test items in the same test facility by
the same operator using the same equipment within short intervals of time.

Representative Analyte: An analyte used to assess probable analytical performance with
respect to other analytes having simitar physical and/or chemical characteristics. Acceptable
data for a representative analyte are assumed to show that performance is satisfactory for
the represented analytes. Representative analytes should include those for which the worst
performance is expected. Representative analytes are used mostly for non-targeted
analysis and unknown screening procedures.

Representative Matrix: Matrix used to assess probable analytical performance with
respect to other matrices, or for matrix-matched calibration, in the analysis of broadly similar
commodities. For food matrices, similarity is usually based on the amount of water, fats,
protein, and carbohydrates. Sample pH and salt content can also have a significant effect
on some analytes.

Reproducibility: Precision obtained under observation conditions where independent test
results are obtained with the same method on identical test items in different test facilities
with different operators using different equipment.

Ruggedness/Robustness: A measure of the capacity of an analytical procedure to remain:
unaffected by small but deliberate variations in method parameters and provides an
indication of its reliability during normal usage.

. Screening Analysis/Method: An analysis/method intended to detect the presence of
analyte in a sample at or above some specified concentration (action or target level).

~ Screening methods typically attempt to use simplified methodolegy for decreased analysis
time and increased sample throughput. ‘

Selectivity: | The extent to which a method can determine particular analyte(s) in a
mixture(s) or matrix(ces) without interferences from other components of similar behavior.
Selectivity is generally preferred in analytical chemistry over the term Specificity.

Sensitivity: The change in instrument response which corresponds to a change in the
measured quantity (e.g., analyte concentration). Sensitivity is commonly defined as the
gradient of the response curve or slope of the calibration curve at a level near the LOQ.

Specificity: In quantitative analysis, specificity is the ability of a method to measure analyte
in the presence of components which may be expected to be present. The term Selectivity is
generally preferred over Specificity.

Spike Recovery: The fraction of analyte remaining at the point of final determination after it
is added to a specified amount of matrix and subjected to the entire analytical procedure.
Spike Recovery is typically expressed as a percentage. Spike recovery should be
calculated for the method as written. For example, if the method prescribes using
deuterated internal standards or matrix-matched calibration standards, then the reported
analyte recoveries should be calcufated according to those procedures.
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Standard: A substance of known identity and purity and/or concentration.

Standard Reference Material (SRM): A certified reference material issued by the National
Institutes of Standards and Technology (NIST) in the United States. (www.nist.gov/SRM}.

Systematic error: Component of measurement error that in replicate measurements
remains constant or varies in a predictable manner. This may also be referred to as Bias.

.Threshold Value: [n qualitative analysis, the concentration of the analyte that is either
statistically lower than the level of concern (for limit tests)} or at which positive identification
ceases (for confirmation of identity methods). See also Cut-off Concentration.

Trueness: The degree of agreement of the mean value from a series of measurements
with the true value or accepted reference value. This is related to systematic error (bias).

Uncertainty: Non-negative parameter characterizing the dlsperswn of the values being
attributed to the measured value.
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APPENDIX 2 — Examples of Acceptablllty Criteria for Certain Performance
Characterlstlcs

Examples of _acceptability criteria are found in references 7,9,10,14 and 18. No single set of
acceptability is going to be truly applicable to all methodology covered in the FVM program.
However a good starting point for many methods is found in the Codex Alimentarius
Commission, Procedural Manual, Twenty-second ed., 2014 [10]

A. Quantitative Method Acceptability Criteria

. Table A2.1. Method Criteria for Method Levels at Increasing Orders of Magnltude
(reproduced i in part from reference 10, Table 4, p. 72 and reference 7)

ML unit 0000 | 001 [ 04 | 1 | 10 | 100 | 1 | 10
' mg/kg | mg/kg | mg/kg | mg/kg | mglkg | ma/kg | g/kg | glkg
Attemative | 1 |, | 100 | 1 10 | 100 | o4 g
ML wunit. .| ppb 10ppb. _PPb_ | ppm ppm_ | ppm "O_'M’ : 1."’
Concentration | - | - | . | T T T
‘ratioof ML |- 10®° [ 10®° |-107 [ 10®° | 10° 10* [ 10 | 107
S From | From | From | From | From From { From | From
. Minimum | 0.0006 | 0.006 | 003 | 052 | 66 76 | 083 8.8
| - applicable . to to to to to to | to to
" ..range | 00014 | 0.014 | 017 | 148 | 133 | 124 1.2 11
R .| mgkg | mgtkg | mgkg | mgikg | mghkg | mgkg | gkg | ghkg
| LOD (S mglkg) | 0.0002 | 0.002 | 0.01 0.1 1 10 100 * | 1000
LOQ (< mghg) | 0.0004 | 0.004 | 0.02 | 0.2 2 20 200 | 2000 -
RSD,” | 22% | 22% | 1%% | 8% | 6% | 4% | 3% | 2%
PRSDR® | 22% | 2% | 22% | 16% | 1% | 8% | 6% | 4%
RSDR™ | <44% | <44% | $44% | <32% | $22% | <16% | <12% | <8%
Recovery |- 0% | 60%- | 80%- | 80%- | 80%- | 90%- | 96%- | 97%-
Y 1 120% | 115% | 110% | 110% | 110% | 107% | 105% | 103%

"ML is a method level and can be defined for the analyte(s)/sample matrice(s) combination as a
maximum level, minimum level, normative level or concentration range depending on the intended use of
the method.,
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"The RSD; or Repeatability Precision refers to the degree of agreement of results when conditions are

- maintained as constant as possible within a short period of time (e.g., relative standard deviation of ‘
replicates or best precision exhibited by a single laboratory). Typically, acceptable values for RSD, are
between ¥ and 2 times the value shown (HorRat, = RSD, (found, %) RSD, (calcuiated %)). For
concentration ratios = 10-7 Horwitz theory is applied. For concentration ratios < 107, Thompson theory is
applied. '
*The PRSDR or Predicted Relative Reproducibility Standard Deviation is based on the Horwitz/Thompsaon
equation. For concentration ratios < 10° 7, Thompson theory is applied.
* The RSDR or Reproducibility Precnswn refers to the degree of agreement of results when operating
conditions are as different as possible {e.g., same test samples in different laboratories) and should be
calculated from the Horwitz/Thompson equation. When the Horwitz’Thompson equation is not applicable
(for an analytical purpose or according to a regulation) or when “converting” methods into criteria then it
should be based on the RSDg from an appropriate method performance study. The ratio between the
found and predicted value should be < 2. (HorRatg = RSDg / PRSDr<2) *

B. Qualitative Method Acceptability Criteria

There are significantly fewer examples of acceptability criteria for qualitative methods
available. AOAC is using a relatively new Probability of Detection (POD) model as a way to
characterize the performance of qualitative methods [9].

As discussed above, limit test screening methods, in general, should minimize false
negatives particularly at the level of concemn or reporting level. The occurrence of faise
positives is less critical since presumptive positives are further analyzed by quantitative or
confirmatory methods. However, false positive rates should typically be less than 10-15% in
order to avoid unnecessary confi rmatory testing (14, 18).

Table A2.2. General Method Criteria for Limit Tests/Screening Methods

False Negative Rate - < 5% at the level of concern’

False Positive Rate : < 10-15%

' Acceptable false negative rate depends significantly on the intended purpose of the method.

27







Guidelines for the Validation of Chemical Methods
for the FDA FVM Program, 2" Ed.

APPENDIX 3 - Examples of Validation Plans

A. Extension to other matrices with the same analyte(s) at Leve! One Validation

This scheme represents an emergency use method extension plan for Matrix Y and Analyte
Z. This plan utilizes two different sources of matrix. In cases where a representative matrix
is being used to characterize a whole family of commodities, it is recommended that
additional, different commodities from that family are used as “sources”. Note that this plan
is for emergency use only — the new matrix (or matrices) cannot be officially included in the
scope of the method until at the minimum a Leve! Two Validation is performed.

Table A3.1. Plan for Matrix Extension (Level One Validation, Example)

AnaiyteZ | AnalyleZ | AnalyteZ
Matrix Samples Fortified Fortified Fortified
1&2 Samples Samples Samples
344 5&6 7&8
Matrix Y 12X Spike X Spike 2X Spike
Day 1 (Source 1) Blank Level Level Level
Matrix Y : 12X Spike X Spike 2X Spike
Day 1 (Source 2) Blank Level Level Level
Notes: :

i. Test portion matrices listed as Matrix Y represent 2 different commercial brands.

ii. Fortification levels: fortification will be at the level of concemn or action level (X) as stated in

the method and at levels corresponding to 1/2X and 2X.
fii. Fortification of each maftrix can be done on the same day.
iv. Other fortification plans meeting requirements specified in Table 1 may be used.

B. Extension to similar analytes in the same matrix at Level Two Validation

A validated method can be extended to other potential analyte(s) belonging to the same
chemical group. For example, a toxin method can be extended to other toxins. An example
of the composition of a set of validation studies for method extension is shown in the
following table for new analytes Y and Z in canned corn from 3 different sources where the
method is validated originally for analyte A in comn.

Table A3.2. Plan for Extension to Similar Analytes (Level Two Validation, Example)

Matrix Analyte Y Analyte Z
fortification levels fortification leveis
Day 1 Comn 1,2,3 0, 172X, X, 2X 0, 172X, X, 2X
Day 2 Com 1,2,3 0, 112X, X, 2X 0, 1/2X, X, 2X
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Day 3 Com 1,2,3 0, 1/2X, X, 2X 0, 1/2X, X, 2X

Notes:

i. Three different commercial brands of same product will be analyzed.

ii. Fortification levels: fortification will be at the level of concern or action level (X) as stated in
the method and at levels corresponding to 1/2X and 2X.

iii. Each analyte will be analyzed in blank matrix and at 1/2X, X and 2X fortification levels.

iv. Simultaneous analysis of the analytes can be undertaken if warranted.

v. Other fortification plans meeting requirements specified in Table 1 may be used.

C. Validation at Level Two for single matrix and single analyte

This plan utilizes 3 different commercial brands of one matrix. The single matrix is being
validated for a single analyte.

Table A3.3. Plan for Single Matrix énd Single Analyte Level Two Validation (Example)

Matrix 1 Matrix 1 Matrix 1 -
Source 1 Source 2 "~ Source 3
Dav 1 Blank Fortified (X) Blank
y Fortified (X) Fortified (2X) Fortified (1/2X)
Day 2 ' Fortified {(2X) Blank Blank
Y Fortified (1/2X) Fortified (1/2X) Fortified (2X)
Dav 3 | Fortified (1/2X) Fortified (2X) Fortified (X)
y Fortified (X) Blank Fortified (X)
Dav 4 Fortified (2X) Fortified (X) Fortified (2X)
Y Blank Fortified (1/2X) Fortified (1/2X)

Notes:

i Sample matrix, represents one matrix from 3 different sources of matrix.

ii Fortification levels: fortification will be at the level of concern or action level (X) as stated in the
method and at levels cormresponding to 1/2X and 2X. ‘

iii Each of 3 different sources of matrix will be analyzed 8 times (replicate analyses) over the
course of experiment, two times unfortified, two times fortified at each level.

iv. The validation will take place over a period of 4 days.

v. Other fortification plans meeting requirements specified in Table 1 may be used.
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APPENDIX 4 - Selection of Representative Matrices

Two tools that can aid in selection of representative matrices and CRMs when designing a
validation protocol for a method intended to have applicability to a broad scope of products
are shown below. Food composition varies greatly making the validation of methods
intended for a wide variety of foods a difficult balance between available resources and
sufficient validation with a variety of food types.

A. Commodity groups and representative commodities

Table A4.1. Vegefable and Fruits, Cereals and Food of Animal Origin (reproduced in

part from reference 14)

Commodity - | Typical commodity | e L " _
" groups categories Typ.lca_l_ rep_resentatlve commodﬂne; -
1. High water Pome fruit Apples, pears
content ) : .
Stone fruit Apricots, cherries, peaches
Other fruit Bananas
Alliums Onions, leeks
Fruiting
vegetables/cucurbits Tomatoes, peppers, cucumber, melon
Brassica vegetables |  Cauliflower, Brussels sprouts, cabbage, broccoli
Leafy vegetables . .
and fresh herbs Lettuce, spinach, basi!
Stem and stalk
vegetables Celery, asparagus
Forageffodder crops Fresh alfalfa, fodder vetch, fresh sugar beets
Fresh legume Fresh peas with pods, peas, mange tout, broad
vegetables beans, runner beans, French beans
Leaves of root and
tuber vegetables Sugar beet and fodder beet tops
Fresh Fungi Champignons, canterelles
Root and tuber Sugar beet and fodder beet roots, carrots, potatoes,
vegetables or feed - sweel potatoes
2. High acid Citrus fruit Lemons, mandarins, tangerines, oranges
content and high Small frutt and Strawberry, blueb berry, black currant, red
waler content mall fruit an rawberry, blueberry, raspberry, black currant, r
berries currant, white currant, grapes
Other Kiwifruit, pineapple, rhubarb
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Table Ad.1. Vegetable and Fruits, Cereals and Food of Animal Ongln (contlnued)

COmmodlty
groups -

Typical commodity
- categorles

Typlcal representatlve commodutles

3. High sugar and
low water content

Honey, dried fruit

Honey, raisins, dried apncots, dried plums, fruit jams

4a. rigth Oi:j Tree nuts Walnuts, hazelnuts
content and very . -
low water content Oil seeds Oilseed rapebseuar:lflljci\:e::é;:grt;%n :t(: ed, soybeans,

Pastes of tree nuts -

and oil seeds Peanut butter, tahini, hazelnut paste
Qils from free nuts,
oil seeds and oily Olive oil, rapeseed oil, sunflower ail, pumpkin seed oil
Fruits

4b, High oil
content and Oily fruits and .
intermediate products Olives, avocados and pastes thereéf
water content
5. High starch Dry legume Field bean, dried broad bean, dried haricot bean

and/or protein
content and low
water and fat

vegetables/pulses

(yellow, white/navy, brown, speckled), lentils

* Cereal grain and

Wheat, rye, barley and oat grain; maize, rice, whole
meal bread, white bread, crackers, breakfast cereals,

content products thereof pasta
6. “Difficult or Hops, cocoa beans and products thereof, Coffee, tea,
unique spices :
commodities”
Red muscle Beef, pork, lamb, game, horse
White muscle Chicken, duck, turkey
7. Meat (muscle) . -
| and Seafood Offal Liver, kidney
Fish Cod, haddock, salmon, trout
Crustaceans Shrimp, scallop, crab
Milk Cow, goat and buffalo milk
8. Milk and milk
products Cheese Cow and goat cheese
: Dairy products Yogurt, cream
9. Eggs Eggs Chicken, duck, quail, and goose eggs
Fat from meat Kidney fat, lard
10. Fat from food Milk fat Butter
of animal origin
Fish oil Cod liver oil
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B. AOAC Food Matrix Triangle

The AOAC Food Matrix Triangle (Figure A4.1) can be used to categorize foods and food
matrix reference materials into nine sectors based on relative fat, protein and carbohydrate
content [9, 19, 20]. This tool can be useful in the validation of methods intended for a wide

variety of food matrices and to help in categorizing similar food matrices for methods
intended for more limited applicability.

Figure Ad4.1. Foods Partitioned into Sectors Based on Their Protein, Fat, and
Carbohydrate Content :

100% Fat

67% Fat
33% Carbs

67% Fat
33% Protein

33% Fat
67% Carbs

33% Fat
67% Protein

100% 67% Carbs  33% Carbs 100%
Carbs 33% Protein 67% Protein ‘Protein
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1.0
1.1

1.2

INTRODUCTION

Purpose

The Foods and Veterinary Medicine (FVM) Enterprise within the U.S. Food & Drug
Administration is responsible for ensuring the safety of the nation’s food and feed
supply. FDA accomplishes this through education; inspection; data collection;
standards setting; prompt investigation of outbreaks; and, enforcement actions
when appropriate. The effectiveness of the FVM Enterprise is highly dependent on
the quality and performance of the laboratory methods used within the FDA. To
ensure that all laboratory methods meet the highest analytical standards possible
for their intended purpose, the FDA Office of Foods and Veterinary Medicine
(OFVM) through the Science and Research Steering Committee (SRSC) has
established these criteria by which ali FVM microbiological methods shall be
evaluated and validated.

Scope

These criteria apply to all FDA laboratories that develop and participate in the
validation of analytical food and feed methods for Agency-wide implementation in a
regulatory capacity. This includes all research laboratories, and ORA labs where
analytical methods may be developed or expanded for potential regulatory use. At
the time of final approval by the OFVM and the SRSC, this document will
supersede all other intra-agency documents pertaining to food- and feed-related

- . method validation criteria for microbial analytes. In addition, this guidance is a

1.3

14

forward-looking document; the requirements described here will only apply to
newly-developed methods and those for which significant modifications have been
made to-an existing method. Once a method has been validated, it can be '
implemented by other laboratories following the method verification process.

Admlmstratlve Authorlty and Responsibilities

All criteria established in this document for analytical method validation have been
adopted and approved by the OFVM and the SRSC. As stated in the Methods
Development, Validation and Implementation Program SOP (APPENDIX 3), The
Method Validation Subcommittee (MVS) will have oversight responsibility for all
collaborative validation studies (See Section 2.2.2.3).

The Method Validation Subhcommittee ,

Under the authority of the SRSC, a Microbiclogy Methods Validation
Subcommittee (MMVS) will oversee all microbiology method validation concerns.
The MMVS is governed by the organizational structure, roles and responsibilities
as detailed in its charter (See APPENDIX 2). Briefly, the MMVS will oversee and
coordinate — in collaboration with the originating laboratory — all collaborative
laboratory validation studies (planning and implementation) for microbiological
methods developed within the FDA FVM Enterprise to support regulatory analytical
needs. This includes the evaluation of Single Laboratory Validation (SLV) results
and the evaluation of any subsequent collaborative validation study plan. Unless
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W
otherwise stated, most correspondence between the method developer(s) and the

MMVS will be by email using the following ‘address:
~Microbiology.MVS@fda.hhs.gov.

1.5 General Responsibility of the Originating Laboratory
it is the responsibility of the originating (developing) laboratory to ensure proper
“adherence to all criteria described in the document. The originating laboratory must
~ work in close consultation with the MMVS and/or its designated Technical Advisory
Group (TAG) throughout the collaborative laboratory validation process. It will be
the respon51billty of the originating laboratory to include their respective QA/QC
manager in all aspects of the validation process and to ensure proper adherence to
all criteria described in this document.

1.6 Method Validation Definition -
Method validation is a process by which a laboratory confirms by examination, and
provides objective evidence, that the particular requirements for specific uses are
fulfilled. It serves to demonstrate that the method can detect and identify an
analyte or analytes:

= In one or more matrices to be analyzed.

= In one or more instruments or platforms.

- With a demonstrated sensitivity, specificity, accuracy, trueness, reproducibility,
ruggedness and precision to ensure that resulits are meanlngful and appropriate
to make a decision.

- Reliably for its intended purpose. Intended purpose categones include, but may
not be limited to emergency/contingency operations; rapid screening and high
throughput testing; and confirmatory analyses.

- After the method developer has conducted experiments to determine or verify a
number of specific performance characteristics that serve to define and/or
quantify method performance.

1.7 Applicability
This document establishes evaiuation criteria for methods to detect, identify, and
quantify all microbial analytes that may now be, or have the potentlal to be
associated with foods and feeds i.e. any microbiological organism of interest
(target organism) or the genetic material i.e. DNA, RNA, toxins, antigens, or any
other product of these organisms. If not specifically identified, all information
contained in the accompanying tables should be extrapolated to the microbial
analyte of interest. Such applicable areas of methods development and evaluation
include, but are not limited to, the foliowmg

. Qualitative assays /.e. detection assays
« Quantifiable assays i.e. real-time PCR
- Analyte-specific
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o Bactenologlcal e.g.
» Salmonella spp.
» Pathogenic Escherichia coli
» -Listeria monocytogenes
»  Shigella spp.
»  Vibrio spp.
» Campylobacter spp. '
o Microbial toxins (excluding marine biotoxins. See Chem!stry method
validation guidelines)
o Viral pathogens, e.g.
« Hepatitis A virus
= Norovirus
« Enterovirus
o Parasitic protozoan pathogens, e.g.
= Cryptosporidium
v Cyclospora cayetanensis
o Indicator organisms
= Bioengineered analytes, e.g.
o Genetically-modified foods (GMOs)
- Applications
o Pre- and selective enrichment
o Microbial analyte recovery and concentration
o Screening, high-throughput, confirmation
= Procedures
o Phenotypic, e.g.
» Biochemical charactenzatlon for identifi cation
= Antibiotic resistance traits for identification -
» Antigenic characterization for identification
o Genetic, e.g.
* Nucleic acid isolation/concentration/purification
= Polymerase Chain Reaction .
= Conventional
= Real-time .
« Reverse transcription
= Sequencing, e.g.
= Whole genome
= Selective sequencing
= Single nucleotide polymorphism (SNP) anaIyS|s
= Strain-typing apphcatlons
« Immunological
o Antibody capture
o ELISA
o Flow cytometry

1.8 Requirements
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Method validation shall be required for:
= Submission of a new or alternate method.
« Major modifications to an existing, validated _method (See Section 5.0).

2.0 CRITERIA AND GUIDANCE FOR THE VALIDATION OF FDA-
DEVELOPED METHODS

This section provides validation criteria and guidance for all FVM-developed or any
existing validated method(s) that has been significantly modified (See Section 5.0).

21 Validation Definitions

21. 1 The Reference Method
The reference method is defined as that method by which the performance of an
alternate method is measured or evaluated. Validation studies must include
comparison to a recognized reference method to demonstrate equivalence or
increased performance, the significance of which must be determined statistically.
For bacterial analytes, reference methods are generally culture-based and result in
a pure isolate. The FDA Bacteriological Analytical Manual (BAM), the USDA
Microbiology Laboratory Guidebook (MLG) and ISC culture methods contain
recognized reference culture methods. FDA BAM reference methods take
precedence over all other reference methods unless otherwise determined by the
MMVS. It is recognized that this requirement may either not be practical or
possible in all instances. In such cases, consultation between the originating
laboratory and the MMVS will be necessary to define the most appropriate
reference method. All new methods must be valldated against an agreed-upon
reference method if existing.

2.1.2 The Alternate Method
The alternate method refers to the newly developed or modn" ed method that is to
be evaluated against the performance of a recognized reference method by a
defined validation process.

2.1.3 The Originating Laboratory
The originating laboratory refers to-the laboratory that developed the method and
has completed the SLV requirements.

NOTE: An “originating laboratory” can be more than a single laboratory when 2 or
more laboratories combine their resources to develop and validate a method. In
such cases, none of the laboratories so combined may act as a Collaborating

- Laboratory.

2.1.4 The Collaborating Laboratory
The collaborating laboratory refers to the laboratory (or laboratories) other than the
originating laboratory involved in multi-laboratory method validation studies.
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2.2 The Method Validation Process
Within the FVM Enterprise, method validation exercises confirm by examination
(and the provision of objective evidence) that the particular requirements for a
method have been fulfilled. All methods used by the FDA in support of its
regulatory and compliance roles must be validated according to the guidelines
established by the FVM Enterprise. Three levels of scrutiny are defined below and
serve to demonstrate that the method can detect, identify and, where applicable,
quantify an analyte or analytes to a defined standard of performance. The
hierarchy of criteria within the validation process also provides general
characteristics on the method’s utility and insights for its intended use.

2.2.1 Emergency Usage {Level One)
This level has the lowest level of validation. All the work wilt have been done
by one or more labs. Sensitivity and specificity (inclusivity and exclusivity)
has been tested, but only included a limited number of strains. The MMVS,
Agency subject matter experts (SMEs) and the originating laboratory may
identify additional criteria for evaluation. Once the crisis has past and it has
been determined that there is a need for further validation, procedures
outlined in this document must be followed.

Intended Use: Emergency needs. These are methods developed or
modified for the detection of an analyte, or a matrix not previously
recognized or identified as a threat to food safety or public heaith.
Performance of the method at this level will determine, in part, whether
further validation is useful or warranted.

NOTE Under emergency situations where the rapid development and
deployment of a method is needed to immediately address an outbreak
event, Level 1 - Emergency Use criteria should be followed as closely as the
situation will allow.

222 Method Validation Levels (for Non-Emergency Use Methods)

2221 Single-laboratory Validation (Level Two - Parta)

: The originating lab has done a more comprehensive initial study with
defined inclusivity/exclusivity levels as shown in Tables 1. If available, a
comparison has been done to an existing reference method. Results of the
SLV has been evaluated and approved by the MMVS. This is the first step
in the validation process for methods designed for routine regulatory
applications.

- Intended Use: Methods validated to this level of scrutiny can be used

immediately for emergencies. Slightly higher false-positive rates may be
acceptable as all samples analyzed will require confirmatory testing.

10
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2222 Independent Laboratory Validation (Level Two - Part b)

One other independent laboratory has participated in the validation study
using the method of the originating lab and criteria described in Table 1.
Successful completion of this level of scrutiny and the approval of the
MMVS are prerequisite steps prior to any coliaborative validation study.

Intended Use: Methods validated to this level of scrutiny can be used
immediately for emergencies. Slightly higher false-positive rates may be
acceptable as all samples analyzed will require confirmatory testing.

2223 Collaborative Validation Study (Level Two — Part c)

2,3

A Collaborative study is an inter-laboratory study in which each laboratory
uses the defined method of analysis to analyze identical portions of
homogeneous materials to assess the performance characteristics obtained
for that method of analysis (W. Horwitz, IUPAC, 1987). Itis designed to
measure inter-laboratory reproducibility, so that it can be determined if the
method can be successfully performed by laboratories other than the
originating laboratory. For methods having more than one sample
preparation or enrichment scheme, it is necessary to test one matrix per
sample preparation or enrichment scheme.

The criteria defined for this level of scrutiny (to be performed by the
originating and collaborating labs) are closely aligned with other recognized
and established validation criteria for collaborative studies e.g. AOAC, I1SO.
This includes criteria for inclusivity/exclusivity, analyte contamination levels,
competitor strains, aging, and a comparison to an existing, recognized
reference method when available.

Intended Use: All methods validated to this level of scrutiny are acceptable
for use in any and all regulatory circumstances e.g. confirmatory analyses;
‘regulatory sampling, outbreak investigations, and surveillance and
-compliance support.

Validation Criteria
Tables 1, 2, 3 and 4 contain the general criteria that must be met in order to

- successfully achieve a defined level of validation for a new or modified method.

Table 1 describes general guidelines for qualitative methods to detect conventional
microbial foodborne pathogens. Table 2 applies to detection methods for microbial
analytes that face unigue isolation and/or enrichment challenges. Table 3
describes general guidelines for identification or confirmatory methods. Table 4
describes general guidelines for quantifiable methods. The criteria contained
within these tables also distinguish between qualitative and quantifiable methods;
and, those requirements to be carried out by the ongmatlng and collaborating
laboratories respectively.

11
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2.3.1 Validation Criteria for Qualitative Methods to Detect Conventlonal
Microbial Food-borne Pathogens

2311 Definition
A method that identifies analyte(s) based on chemical, biological, or physical
properties; method of analysis whose response is either the presence or
absence of the analyte detected either directly or indirectly in a certain
amount of sample. Most qualitative methods are or can be made at least
“semi-quantitative” to provude rough estimates of the amount of analyte
present.

2.3.1.2 Criteria |
Tables 1 pertains to bacterial pathogens (and other pathogenic
microorganisms) that meet the following general characteristics:

= Not limited by strain availability; ability to fully comply with inclusivity and
exclusivity requirements.

= Are capable of cultural enrichment in a timely manner.

- Can be enumerated.

12
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Table 1- General Guidelines for the Validation of Qualitative Detection Methods for

Microbial Analytes
Emergency Non-Emergency Validation Processes
- ' Single Independent .
o rgenc ol v
Criteria Emergency Laboratory Laboratory |\,
Validation Study | Validation Study y
o Originating . Collaborating Collaborating
Participating Laboratory Laboratory - Origihating. Laboratory Laboratory Laboratories
# of target arganism 3 50 (unless 50 aren't # #
(inclusivity)® TBD available)®® NA NA
#of “E’:;ﬁ;gﬁ“‘;;%a“ism 18D 30 strains? NA NA -
# of laboratories providing ‘
us_f.able data 1 1 1 10
# of foods 1or more® 1or more® 1or more® 1or more®
] ' . t | 3levels: One inoculated
s Two |nocufqted levels Two |nocula]ted levels level’, one at
# of analyte levelsffood matrix TBD and one uninoculated and one uninoculated 1 log higher and one
fevel . level uninoculated level
. 20 for the fractional 20 for the fractionat
Replicates per food at sach HTBD level {5 each for the level (5 each for the a
level tested uninoculated and high uninoculated and high
levels) levels)
RS o o s o e e
. ‘ In 1 food at +1 In 1 food at +1 tn 4 food at +1
. " L Normal background log>analyte at log=anatyte at log>analyte at
Addition of competitor strain flora fractional positive’ fractional positive’ fractional positive’
anaiyte level analyte level analyte level
Referencg;dqitir;eor?‘;%mpaﬁson BD Yes, if available Yes, if available Yes, if available

*Using pure cultures without a food matrix.

PEach at 10° CFU/mL foliowing the method protocol (1 log e abuve the LOD for other met

methods e.g. PCR.

“100 serotypes for Saimonella testing.
4at 10° CFU/mL for non-target organisms grown in a non-selective rich medium.
*For FDA regulaiory use, methods are only valid for foods that have been tested; the MMVS may require that a new method be

yalidated for 3 foods within a food category {See APPENDIX 5). See Section 5 for further guldance on matrix extension criteria,
‘Must be adjusted to achieve fractionai positive resuts (one or both methods i.e. the reference and alternate methods must yield
50%+25% of tests positive) at this level; the high ievel inoculum should be approximately log greater than that used o achieve

fractional results. All 5 replicates at the high inoculum should yield positive results.
All test samples inoculated at this level must yield 100% positive resuilts
"Period of aging depends on food being tested. Perishable foods should

stable foods should be aged for a minimum of 2 weeks at -20°C or af room temperature, respectively.
'An appropriate competitor is one that gives similar reactions in enrichment and detection systems. Natural background microfiora can
fulfill this requirernent as long as it present in the matrix at a level 4 log greater than the target analyte.
Jindependent Laboratory and Collaborative Valldation Studies should use the most effective reference method available.

*TBD to be determined in consultations with the originating laboratary, the MMVS, and subject matter experts.

* Not Applicable

2.3.1.3

and/or Enrichment Challenges'
Tables 2 provides validation criteria for microbia! pathogens characterized
as difficult to isolate, limited resources for extensive inclusivity and

hods); or 10° CFUfreaction for molecular

be aged under refrigeration for 48 — 72 h. Frozen and shelf

Detection of Microbial Analytes That Present Unique Isolation’

13
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exclusivity studies, and either non-culturable for enrichment purposes or,
enrichment cannot be accomplished in a timely manner.

Table 2 - General Guidelines for the Validation of Qualitative Detection Methods for

Microbial Analytes - Unique Isolation and/or Enrichment Challenges T

Emergency Non-Emergency Validation Processes
Single Independent
. Emergenc ( i
Criteria m Ug o Y Laboratory Laboratory V;ﬁ:;at?:;a;;:z
Validation Study | Validation Study - y
Participating Laboratory g’&’:{gﬁ Originating Laboratory Cglgob?ar?;lr;g Collaborating Laboratories
# of target organism t # #
(inclusivity)® TBD TBD NA NA
# of non-target organism + ¢ n #
(exclu Swﬂy’)g TBD TBD NA NA
# of laboratories prowdmg
usable data® 1 1 1 5"
# of foods 1 or more® 1 or more* 1 or more* 4 of more”
One inoculated level® One inoculated level® ;Lee‘:ftznor: ;nlocu:]alid o
# of analyte levelsficod matrix ‘TBD and one uninoculated and one uninoculated € g highe
_ level level and one uninoculated
level
Replicates per food at each P "
level tested 8D 3 3 8
Reference Methed Comparison ¢ . . . .
R equlre ment® TBD Yes, if available Yes, if available Yes, if avallable

’Usmg pure cultures without a food matrix.
bLabs providing data are required to run study on same PCR platform.
“Must be adjusted to achieve fractional positive results (one or both methods i.e. the reference and alternate methods must yield
50%125% of tests positive) at this level, advisable to include when possible one additicnal level at +1 Iog
4a)l test samples incculated at this Ievel must yield 100% positive results.
* Independent Laboratory and Collaborative Validation Studies should use the most effective reference method available.

'Such examples include but are not limited to RNA food-bome viruses, and protozoan parasites. See APPENDIX 3 Sections V and VI.
*TBD to be determined In consultations with the originating laboratory, the MMVS, and subject matter experts.

* Not Applicable.

here circumstance and resources penml
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2.3.2 Validation Criteria for Identification Methods

2.3.2.1

2.3.2.2

Table 3- General Guidelines for the Validation of Identification Methods for

Definition

A method used to confirmation the identity of a microbial analyte e.g.

serotyping.

Criteria

Microbial Analytes

Non-Emergency Validation Processes

Single Independent .
Criteria Laboratory Laboratory v;a::‘::;as“t:‘;
Validation Study | Validation Study y
Originating Collaborating Collaborating
Parlicipating Laboratory Laboratory Laboratory Laboratories
# of target organism 250 (unless 50 aren't 1 19
(inclusivity)" available)®
# of non-target organism ’ N
(exclusivity) * 230 strains® 1 12°
# of laboratories providing
usable data 1 1 10
Replicates® 3 3 3

Reference Method Comparison

Requirement

Yes, If available

Yes, if available

Yes, if available

2At 10° CFU/mL for target organlsms and non-target organisms growr in a non-selective rich medium. 10° CFU/reaction for
molecular methods e.g. PCR.
®100 serotypes for Salmoneiia testing.

*Should be evaluated together in one singie study; inclusive and exclusive sampl% should be intermingled and blinded

Al replmat% must yield the correct answer

2.3.3 Validation Criteria for Quantifiable Methods to Detect

Conventional Microbial Food-borne Pathogens

2.3.31

Definition

A method that provides an estimate of the amount of analyte present in the

test sample, expressed as a numerical value in appropriate units, with

trueness and precision which are fit for the intended purpose.

15
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Criteria

‘Table 4- General Guidelines for the Validation of Quantifiable Detection
Methods for Microbial Analytes

Non-Emergency Validation Processes

] Independent .
L Single Laboratory L bg t Collaborative
Criteria. Validation Stud aporatory Validation Stud
¥ | validation Study alidation study
Participating Laboratory Originating Laboratory Cf:ﬁobfa’;“ry"g Collaborating
# of target organism (inclusivity) %0 (ug:;si;g&fren't NA™ NA*
# of non-target organism P #
{exclusivity) 30 strains NA NA
# of laboratories providing 1 1 10
usable data
1 or more® 1 or more” 1 or more”

# of foods

# of analyte levels/food matrix

4 levels: Low medium
and high inocufum
levels® and one
uninoculated level

4 levels: Low medium
and high inoculum
levels® and cne
uninoculated level

4 levels: Low medium
and high inoculum
levels” and one
uninoculated level

Replicates per food at each

5 replicates per level
for a total of 20

5 replicates per level
for a total of 20

Two test portions per
level for a total of 8 test

level tested replicates per method replicates per mathod portions
Aging of inoculated samples : o N ' o
prior to testing . Yes Yes Yes
' In 1 food at +1 In 1 food at +1 in 1 food at +1
Addition of competitor strain® log>analyte at highest log>analyte at highest log>analyte at highest
. : analyte level analyte level

analyte level

Reference Method Comparison
Requirement

Yes, if available

Yes, if available

Yes, if available

Confirmation of Test Portions

NAY

NA#

Yes, follow the

reference method

Guidelines for the Validation of Analytical Methods for the Detection of

*For FDA regulatory use, methods are only valid for foeds that have been tested; validation can be extended to other foods by further
testing. See section 5.1

®The low level should be at or near the limit of detection; medium and high levels should be chosen fo span the analytical range of the
" altemate method.

°Pariod of aging depends on food bemg tested. Perishable foods should be aged under refrigeration for 48 ~ 72 h. Frozen and shelf
stable foods should be aged for a minimum of 2 weeks at -20°C or at room temperature, respectively.

“An appropriate competitor is one that gives similar reactions in enrichment and detection systems. Natural background microfiora can
fulﬁrl this requirement as long as it present in the matrix at a levei 1 log greater than the target analyte.

* Not Applicable

2.4 Method Validation Operational Aspects
2.4.1 General Considerations

- All correspondence e.g. proposals, validation reports etc., with the MMVS will
be initiated via email using the following address:
Microbiology.MVS@fda.hhs.gov.

« As defined in the SRSC Document titled “Method Development, Validation and
implementation SOP (See APPENDIX 3), all method validation plans must be

16
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submitted to and approved by the MMVS prior to initiating any methods
validation work beyond the single lab validation stage. See APPENDIX 4 for
proposal formatting.

« The number of laboratories submitting usable data in all the above tables
represents the minimum number allowable for a successful validation study. It
is suggested that 4 additional labs be considered for participation, since a
variety of unforeseen circumstances can cause data sets to be rejected.

» The following elemerits must be addressed in all proposals for method
validation studies (in non-emergency use situations).

o]
@]
<

Intended use or applicability statement for the method being validated.
Applicability of paired vs. unpaired sampling/testing.

. Statistical methods must be employed to verify equivalent or statistically-
significant improvement of performance between the new method and the

reference method (or in some cases, the originally validated method) to
include but not limited to sample means and the degree of accuracy. The

'MVS biostatistician will provide guidance on applicable statistical tools that

will be employed on a case-by-case basis (See 2.4.2 Assessment for
additional details).

Use of an appropriate reference method as determined in consultation W|th
the MMVS. The reference method shall never be madified; comparison with
a modified reference method renders the validation study lnvalld

Where possible, the use of an accredited independent source for sample

‘preparation and distribution.

Strain selection for inclusivity and exclusivity testing — This facet of the
validation study it to assess the reliability and specificity of the alternate
method.

» |Individual laboratories within the FVM research enterprise maintain their
own inventories of microbial analyte collections. These collections,
strains and serovars derived from food surveillance programs, food-
borne outbreak investigations, and clinical specimens, are available to all
Agency scientists. Access is governed by “U.S. Food and Drug
Administration Foods Program Internal Strain Sharing Standard
Operating Procedure”
(http://inside.fda.gov:9003/downloads/OC/OfficeofFoods/UCM353743.pd

» The choice of inclusivity strains should reflect the genetic, serological,
and/or biochemical diversity of the organisms involved, as well as other
factors such as virulence, frequency of occurrence and availability.
Inclusivity testing is performed on purified cultures.

» The choice of exclusivity strains should closely reflect related, potentlally
cross-reactive organisms. Other factors such as virulence, frequency of
occurrence and availability should be considered. Exclusivity testlng is
performed on purified cultures.

17
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» Species/strains specified for use in inclusivity and exclusivity panels
must be traceable to the source. The source and origin of each
species/strain should be documented. See Appendix 6 for suggested

~ inclusive and exclusive microbial analytes. This is not an exhaustive list
and should serve only as a reference resource and a guide to aid the
developer

» |t is understood that it is not always possnble to meet the
inclusivity/exclusivity requirements listed herein. For example, only
limited numbers of strains may be available for emerging pathogens, -
certain viruses or parasites. Under such circumstances, the MMVS or its

~ designee will work in concert with the originating laboratory to test their
methods with the maximum number of available strains when the
developer is unable to comply with the requirements of this document.

« Suitability and availability of naturally-contaminated samples in the proposed
validation study.

« Inoculum preparation, spiking methodology, and uniformity of contamination (when
artificially-contaminated samples will be used).

- Sample preparation, naturally-occurring microflora, and the requirement for
aerobic plate counts (APC) to verify background microfiora.

= Need for inclusion of competitive microflora. For food matrices that exhibit low
naturally-occurring microflora background (as determined by APC), validation
studies will adhere to AOAC-established parameter i.e.1 log greater than
microbial analyte being tested. Selection of competitive microflora to be used
will be done in consultation with the MMVS.

-« Selection of spiking Ievels (when artificially-contaminated samples will be
used).

- Matrix aging to assess method robustness.

« Microbial analyte stress, cell injury, and matrix-derived inhibition of analyte
enrichment/growth. '

= Selection of appropriate foods. Food matrices will be validated individually
based on the historical outbreak record and epidemiological link between
matrix, pathogen, and illness. Some examples are provided in Appendix 5.
Extension of a method to include additional food matrices will require additional
validation studies. See Sections IVand V.

-+ Formation of composited samples. In some instances, it may be necessary to
validate composited samples. In the case of Saimonella, an analytical unit is
25 g and a composite sample is 375 g. A composite test portion is formed by
adding fourteen uninoculated 25 g test portions to one inoculated 25 g test
portion for a total of 375 g. The composite is compared to a 25 g inoculated test
portion that is analyzed with the reference method.

- Inocula designed to yield fractional positive results. Samples for both the
reference method and the test method must achieve 50%125% positive results
(See APPENDIX 1: Glossary of Terms, for a complete description of fractional
recovery).

18
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2.4.2 Assessment of Validation Results

3.0

3.1

» Acceptable false negative and false positive rates will be established in
consultation with the MMVS. Factors that will influence this decision may
include but not be limited to the replicate humber and intended use
(emergency, screening, confirmatory).

- Falsé positive and false negative rates for a collaborative study will be
evaluated in total (across all labs/data sets).

» Method equivalence determinations and employing appropriate stat:stlca|
measurements. Statistical algorithms must be employed to test for significance
differences (superiority or equivalence) and for data disqualification (see
below), the preferred method of statistical analysis is Relative Limit of Detection
(RLOD). Selection of a statistical approach will be dictated by the type and
scope of the study and will be determined through consultations between the
originating lab and the MMVS during the planning phase of any validation
study.

« Data sets derived from a validation exercise can be dlsquahf" ied. Examples
include but may not be limited to:

o Negative controls (un-inoculated controls) yield a positive outcome-an
indicator of lab/operator error.

o Deviation from the prescribed method.

o Quality control deficiencies e.g. homogeneity and-stability. Statistically-
supported outliers (Quantifiable methods).

o Failure to achieve fractional resuits within specified ranges (across all
labs/data sets).

CRITERIA AND GUIDANCE FOR THE VALIDATION OF FDA-
DEVELOPED MOLECULAR-BASED ASSAYS

These criteria and guidelines are intended to support method.validation efforts for
developers of molecular-based assays, e.g. PCR to be used to confirm the identity
or exclusion of isolated colonies.

This guidance is intended o govern valldatlon studies for either conventional or
real time PCR assays. If validating a real time assay, the platform and chemistry
must be specified. It is strongly recommended that a real time assay be validated
on two to three other platforms i.e. thermal cyclers or workstations. Other
molecular methods should provide detailed chemistry and platform prerequisites
and include multiple platforms where possible.

The criteria necessary to determine four levels of validation for qualitative PCR
assays for bacteria are the following:

Inclusivity and Exclusivity
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3.2

3.3
4.0
41

41.1

41.2

The inclusivity and exclusivity requirements described above apply here. The
amount of template, whether using bacterial cells or purified nucleic acid, should
be comparable for both inclusivity and exclusivity panels.

It is expected from the originating laboratory that all primer and/or probe
sequences would initially be screened for uniqueness by searching a bacterial
genomic database for homology. It is recommended that a BLAST search be
performed against the GenBank non-redundant database. o

Target Gene(s) and Controls (Positive and Negative).
Molecular-based assays to target gene(s) from a specific microbial analyte,
whether to-a virulence factor or taxonomic identifier (e:g. 165 DNA), must have
demonstrable specificity (inclusivity and exclusivity) for that particular pathogen.
Paositive and negative control strains and reactions should be incorporated into the

~ assay evaluation. Internal amplification controls for real-time PCR assays are

required for regulatory food or environmental sample analyses.

Comparison to the Reference Method

The originating laboratory will compare the PCR-based method to bacteriological,
biochemical, and/or serological reference methods. PCR-based methods may only
be compared to PCR-based reference identification methods when bacteriological,
biochemical, and/or serological reference methods are unavailable.

CRITERIA AND GUIDANCE FOR THE VALIDATION AND
VERIFICATION OF COMMERCIALLY- AVAILABLE
MICROBIOLOGICAL DIAGNOSTIC KITS AND PLATFORMS

Definitions

Validation of an Alternative Method

Demonstration that adequate confidence is provided when the results gbtained by
the alternative method i.e. the commercially-available kit, are comparable to or
exceed those obtained using the reference method using the statistical criteria
contained in the approved validation protocol. '

Verification '

Method verification is a process by WhICh a laboratory confirms by examination,
and provides objective evidence, that the particular requirements for specific uses
are fulfilled. 1t serves to demonstrate that the method can detect and identify an
anaiyte or analytes:

. The confirmation by examination and the provision of objective evidence
that specified requirements have been fuffilled.

« To assess the performance of a method in the user’s laboratory against the
specifications of the method established during the validation.
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» To assess the method performance on items included in the scope of the
method and tested routinely by the user laboratory.
- To demonstrate that the method functions (without any adaptation) in the
user's laboratory on matrices not inciuded in the original method validation.

4.2 Criteria

4.2.1 Commerclally-avallable Microbiological Diagnostic Klts Whose
Performance Parameters Have been Fully Validated in a Multi-
laboratory Collaborative Study Monitored and Evaluated by an
Independent Accrediting Body e.g. AOAC-OMA, AFNOR, etc.

Each lab must perform an in-house verification for the “first use” of an altemate
method in this category. For subsequent use(s) of the method, lab controls will be
used per lot to re-verify the method. _

4211 Verification Requirements (periab)

« Six replicates of the inoculated matrix and six replicates of the un-
inoculated matrix are tested and confirmed by both the alternative and
the reference method.

- If no false positive or false negative results are obtained, then the new
matrix is verified.

» Each commodity to be tested should be spiked with a level close to the
detection limit, usually <30 cfu of analyte per 25 g food sample or any
other specified test portion to determine if there is any interference from
the matrix.

« If unacceptable false positive or false negative results are observed (as

* defined for the intended use of the method), then the study must be
expanded to a full SLV (Table1) to define the operating characteristics of
the method with the new matrix. Consult Section V: Food Matrix
Extension for more detailed information.

NOTE: The verification criteria described above apply only for foods
‘which were part of the collaborative study by an independent accrediting
body. The use of such kits for food matrices that were not included in the
original collaborative study must be preceded by a food matrix extension
study. (See Section 5: Food Matrix Extension)

4.2.2 Commercially-available Microbiological Diagnostic Kits Whose
Performance Parameters are Supported by Data Obtained
Through an Independent Laboratory Validation Protocol and
Evaluated by an Independent Accrediting Body e.g. AOAC-RI.
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5.0

5.1

All methods fitting into this description must be validated according to the criteria
defined for Agency-developed (FDA) microbiology methods (See Section 2).

METHOD MODIFICATION AND METHOD EXTENSION CRITERIA

FOR EXISTING VALIDATED MICROBIOLLOGY METHODS
Modifications to an existing validated method may be made for any number of
reasons and may or may not affect the established validated performance
parameters of the original method. There is no “one size fits all” rule or set of rules
to govern how a modification will be addressed. :

Some maodifications (e.g. ease-of-use capabilities, availability/substitution of
reagents or instrumentation, sample handling/sample processing adaptations, etc.)
may only necessitate verification against the original method according to criteria
detailed in Section 4.2.1.1., whereas other modifications may require significant
validation data to support their use. It is recommended that statistical analyses be
performed on the verified performance specifications to support implementation of
the modification. These include:

.« The t test for significance of difference between the two sample means to

determine degree of accuracy. The t Stat value must be less than or equal
to the £ critical value.

. The F test for significance of difference between the two sample variances
to determine degree of precision. The F value must be less than or equal to
the F critical value.

-More extensive modifications that may influence method sensitivity, specificity,

precision and accuracy (quantifiable methods), e.g. changes in sample preparation
procedures, time/temperature requirements for non-selective and selective
enrichment media, or, altering chemistry parameters for molecular methods for
example may require either limited (SLV or Independent Laboratory Validation
Study) or a Collaborative Validation Study as described in Table 1.

Any decision on how such modifications are viewed and the approach to be taken
will reside with the MMVS. '

Specific criteria for matrix and platform extension to existing methods are
described in greater detail in Sections 5.1 and 5.2

Matrix Extension

FDA ORA microbiology labs analyze a huge variety of food matrices.. Even s0,
methods used in FDA field Iaboratones for regulatory purposes must be evaluated
for each food.

Very often however, validation studies can neither address all the varied matrices
nor fully anticipate what matrix or matrices will be involved in emergency situations
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or outbreak investigations — two scenanos where samples must be analyzed

immediately.

Though it is generally assumed that the more closely related a new food matrix is
to a previously-validated matrix for the detection of a defined analyte, the greater
the probability that the method will perform similarly with the new matrix, the
method must nonetheless be verified for all new matrices. This is to ensure that the
new matrix will neither produce high false positive (matrix is free from cross
reactive substances) nor high false negative rates (matrix is free of inhibitory
substances).

As described below, either a verification process or additional validation studies will
be required before any given validated method can be used to test a food {or
foods) not included in the original method validation. Close consultation between
method developers, Iaboratory managers, QMS managers and the MVS will aid in
determining which approach is more applicable for any given situation.

NOTE: Criteria described in sections 5.1.1 and 5.1.2 only apply to situations in

which no additional modifications to the method have been made. In those cases

where food matrix extension is accompanied by additional modifications to the

method, an SLV or Independent Laboratory Validation as described in Table 1 may
" be required. This decision will be at the discretion of the MMVS,

5.1.1 Matrix Extension Guidance for New Foods From the Same
Category Used for the Original or Subsequent Validation Studies

In instances where a method will be used to test a food (or foods) from the same
category of food (See APPENDIX 5) included in the original validation study, ORA
laboratories will analyze the matrix in question concurrently with a matrix spike.
The matrix spike will consist of a 25 gram sample of the product spiked with an.
inoculum of 30 cells or less of the target analyte. Negative spike results invalidate
the analysis and the sample must be analyzed using the conventional culture
procedure.

ORA labs may continue to perform individual sample matrix spikes for matrices
that have not been fully validated for the method. Matrix spike results will be
entered into Field Accomplishment Computerized Tracking System (FACTS) and
data will be evaluated and classified according specific food, and matrix spike
results. When a specific food has yielded at least seven positive and no negative
results using matrix spikes; or, a >95% confidence level (19 of 20 positives), the
method will be considered verified for that food product. The method can then be
used for that food without further positive spike controls, -
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The ORA Office of Regulatory Science will maintain and update lists detailing the

expansion of food matrices for methods used by ORA laboratories; these lists will
be posted on the ORA Office of Regulatory Science website.

5.1.2 Matrix Extension Guidance for New Foods From a Different

5.2

Category Than That Used for the Original Method Validation

Study

In instances where a method will be used to test a food (or foods) for which it has
not previously been validated and the food (or foods) is not within the same
category of food (See APPENDIX 5) included in the original validation study, then
an independent validation study will be required as described in Table 1.

-Platform Extension

Platform extension refers to the proposed use of a new, similarly functioning
instrument into approved method that differs from the one used in the original
validation study. Such platform differences may include (but not be limited to)
being of similar function and capacity but from a different manufacturer; from the
same manufacturer but with significantly different performance parameters (i.e.
capacity, capabilities); or, represent the next generation for that type of
instrumentation to include newer technology and/or reagent reformulations.

The use of specialized instrumentation {(and in many cases their accompanying
proprietary reagents) dictate the performance standards of validated analytical
methods. Therefore, it cannot be assumed that the impact on the method's
performance from any interchangeability of mstrumentaﬂon will be negligible.
Performance comparability must be assessed.

In general, platform extension validation must be done by comparing the proposed-
new platform to the previously validated platform. The scope of the validation study
may vary from case to case and will be dependent on such factors as reformulation -
of buffers, primers, probes, alternative proprietary chemistries, threshold of
detection sensitivity, etc. Each case will be judged independently through
examination of publicly accessible data, input from SMEs, the method developer,
and the MMVS.

In planning platform extension validation, the method developer and the MMVS,
must determine what aspect of the technology will be compared in order to
determine how the study should proceed. In some instances a platform extension
study may require only a simple verification process. Other instances, however,
may necessitate an SLV or Independent Validation Study as described in Table 1.
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APPENDIX 1
Glossary of Terms

Action level: Level of concern for an analyte that must be reliably detected, identified or
quantified in a sample. :

Accuracy: A measure of the degree of conformity of a value generated by a specific
‘procedure to the assumed or accepted true value, and includes precision and bias.

Alternate method: The newly developed or modified method that is.to be evaluated
against the performance of a recognized reference method by a defined validation
process.

Analytical batch: An analytical batch consists of samples which are analyzed together
with the same method sequence and same lots of reagents and with the manipulations
common to each sample within the same time period or in continuous sequential time
periods. A set of measurements or test results taken under oondltlons that do not vary
within a 24 hour time period.

Analyte: Component measured by the method of analysis. In the case of micrbbiological :
methods, it is the microorganism or associated by-products (e.g., enzymes or toxins).

Applicability: The analytical purpose for which a method has been validated.

Bias: The difference between the expectation of the test results and an accepted
reference value.

NOTE: Bias is the total systematic error as conlrasted to random error.
There may be one or more systematic error components contributing to the
bias. A larger systematic error difference from the accepted reference value
is reflected by a larger bias value.

Calibration: The set of operations which establish, under specific conditions, the
relationship between values of quantities by a measuring instrument or measuring
system, or values represented by a material measure or a reference material, and the
corresponding values-realized by standards.

Certified Reference Material (CRM): Reference material, accompanied by a certificate,
one or more of whose property values are certified by a procedure which establishes
metrological traceability to an accurate realization of the unit in which the property values
are expressed, and for which each certified value is accompanied by an uncertainty at a
stated level of confidence (slightly modified from VIM04)

NOTE: The term "Standard Reference Material” (SRM) is the name of a
certified reference material (CRM), which is the trademark name of a
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certified reference material that has been certified and is distributed by the
National Institute of Standards and Technology (NIST). '

Collaborative study: A Collaborative study is an inter-laboratory study in which each
laboratory uses the defined method of analysis to analyze identical portions of
homogeneous materials to assess the performance characteristics obtained for that

- method of analysis. It is designed to measure inter-laboratory reproducibility, so that it
can be determined if the method can be successfully performed by laboratories other than
the originating laboratory. For methods having more than one sample preparation or
enrichment scheme, it is necessary to test one matrix per sample preparation or
enrichment scheme.

Detection limit: A detection iimit is the lowest amount of analyte in a sample which can
be detected but, not necessarily quantified, as an exact value. It is often called the limit of
detection (LOD), which is the lowest concentration level that can be determined as
statistically different from a blank at a specified level of confidence. Itis determined from
the analysis of sample blanks and samples at levels near the expected LOD (see ISO
11843, CLSI EP17).

Exclusivity: Specificity; the ability of the method to distinguish the target from similar but
genetically distinct non-target. It is the tack of interference in the alternative method from
a retevant range of non-target strains, which are potentially cross-reactive.

Food category: A group of specific related foods. Appendix 2 lists nine recommended
food categories: meat products, poultry, fish and seafood products, fruit- and vegetable-
based products, dairy. products, chocolate/bakery products, animal feeds, pasta, and
miscellaneous.

Food matrix: Components that comprise the food sample.

Food product: Any substance usually composed primarily of carbohydrates, fats, water
and/or proteins that can be eaten or drunk by an animal or human for nutrition or
pleasure. See APPENDIX 5 for examples of representative food products.

Food type: An item that is processed, partially processed or unprocessed for
consumption. APPENDIX 5 lists various types such as raw, heat processed, frozen,
fermented, cured, smoked, dry, low moisture, etc.

Fractional recovery: Validation criterion that is satisfied when a common set of samples
(e.g., inoculation level), yields a partial number of positive determinations and a partial
number of negative determinations within a replicate set of samples. The proportion of
positive samples should approximate 50% (+25%) of the total number of replicates in the
set. A set of replicate analyses are those replicates analyzed by on method (either
reference or alternate). In the context of the entire data set, values outside the prescribed
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fractional range (50%+25%) may be considered. For example, for studies where a larger
number of test portions were analyzed, (i.e., 60), a larger fractional range may be

acceptable. Other parameters may be considered on an individual basis.

| Inclusivity: Sensitivity; the ability of the method to detect a wide range of targets by é
defined relatedness e.g. taxonomic, immunological, genetic composition.

Incurred samples: Naturally-contaminated test samples.

Laboratory: An entity that performs tests and/or calibrations. When a laboratory is part
of an organization that carries out activities additional to sample preparation, testing and
calibration, the term laboratory refers only to those parts of that organization that are
involved in the sample preparation, testing and calibration process. A laboratory's
activities may be carried out at a permanent, temporary, or remote location.

Limit of Quantification (LOQ): Lowest amount or concentration of analyte that can be
quantitatively determined with an acceptable level of uncertainty, also referred to as the
limit of determination.

Linearity: Defines the ability of the method to obtain test results proportional to the
concentration.

Matrix blank: A quality control sample of a specified amount of matrix that does not
contain the analyte of interest.

Matrix spike: An aliquot of a sample prepared by adding a known quantity of target
analytes to a specified amount of matrix and subjected to the entire analytical procedure
to establish if the method or procedure is appropriate for the analysis of a specific analyte
in a particular matrix.

Method blank: Quality control sample that does not contain the analytes of interest but
is subjected to all sample processing operations including all reagents used to analyze
the test samples. '

Method Detection Limit (MDL; also known as LOD): Lowest amount or concentration
of analyte that a specific method can statistically differentiate from analyte-free sample
matrix. This is dependent on sensitivity, instrumenta! noise, blank variability, sample
matrix variability, and dilution factor. ‘

Minimum Detectable Concentration (MDC): An estimate of the minimum true
concentration of analyte that must be present in a sample to ensure a specified high
probability (usually >95%) that the measured response wili exceed the detection
threshold (i.e., critical value), leading one to conclude correctly that the analyte is present.
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Minimum Quantlfiable Concentration (MQC): The smallest concentration of analyte
whose presence in a laboratory sample ensures the relative standard deviation of the
measurement does not exceed a specified value, usually 10 percent.

Precision; Degree of agreement of measurements under specified conditions. The ~
precision is described by statistical methods such as a standard deviation or confidence
limit. See also Random Error. Repeatability expresses the precision under the same
operating conditions over a short period of time. Intermediate precision expresses within-
laboratory variations, such as different days, different analysts, and different equipment.
Reproducibility expresses the precision between laboratories.

Qualitative method: A method that identifies analyte(s) based on chemical, biological,
or physical properties; method of analysis whose response is either the presence or
absence of the analyte detected either directly or indirectiy in a certain amount of sample.
Most qualitative methods are or can be made at least seml-quantltatlve to provide rough
estlmates of the amount of analyte present.

Quantifiable method: A method that provides an estimate of the amount of analyte
present in the test sample, expressed as a numerical value in appropriate units, with
trueness and precision which are fit for the purpose.

Random error: The irreproducibility in making replicate measurements resulting from
random changes in experimental conditions that affects the precision of a result. The
distribution of random errors usually follows a Gaussian bell-shaped curve. See also
Precision. :

Range: The interval of concentration over which the method provides suitable precision
and accuracy.

Recovery: Proportion of incurred or added analyte which is extracted and measured
from the analytical portion of the test sample.

Reference material: A material or substance, one or more of whose property values are
sufficiently homogenous and well established to be used for the calibration of an
apparatus, the assessment of a measurement method or for assigning values to
materials.

Reference standard: A standard, generally having the highest metrological quality
available at a given location in a given organization, from which measurements are made
or derived. Note: Generally, this refers to recognized national or international traceable
standards provided by a standards producing body such as the National Institute of
Standards and Technology (NIST).

Relative Limit of Detection: The limit of detection of the alternate method divided by the
limit of detection of the reference method.
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Repeatability: The closeness of the agreement between the results of successive
measurements of the same measurand carried out under the same conditions of
measurement.

Ruggedness or robustness: The ability of a method to resist changes in test results
when subjected to minor deviations in experimental conditions of the procedure.
Ruggedness testing examines the behavior of an analytical process when subtle small
changes in the environment and/or operating condltlons are made, akin to those likely to
arise in different test environments.

Screening method: A method intended to detect the presence of an analyte in a sample
at or above some specified concentration (target level).

Specificity: The capability of a method to discriminate between the analyte of interest
. and other components of the sample including matrix components.

Sensitivity: The lowest concentration that can be distinguished from background noise or
‘the smallest amount of a substance or organism that can accurately be measured by a ‘
method or test system is the analytical sensitivity. However, sensitivity is commonly
.defined as the slope of the caltbration curve at a level near the LOQ.

- Source : The origin of a test sample. A sample matrix may have variability due to its
source. For example, a water sample may have variable characteristics, and therefore,
may show method results variability, depending on whether the sample source is drinking
water, ground water, surface water, or waste water.

2 Different food sources are defined as different commercial brands. Different
water sources could be from different areas of a reservoir. Different plant or soil
sources could be samples from the different areas of a plot or field. Different
sediment sources could be samples from different areas of a water body.

NOTE: The number of sources for a food method validation study may be
determined by the number and selection of matrices analyzed in the method
validation study. For example, if a variety of food matrices with differing physical
and chemical properties are selected, the number of sources for each food sample
matrix may be one or more. For a method validation study analyzing one food
matrix, 3-5 sources of the food matrix are recommended.

Specificity: Analytical specificity is the ability of a method to measure one particular
analyte in the presence of components which may be expected to be present.

Standard Reference Material (SRM): A certified reference material issued by the

" National Institutes of Standards and Technology (NIST) in the United States. An SRM is
certified by NIST for specific chemical or physical properties and is issued with a
certificate that reports the results of the characterization and indicates the intended use of
the material (www.nist.gov/SRM).
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Strain: A group of microorganisms of the same species having distinctive heredifary
characteristics not typical of the entire species; a subset of a bacterial species differing -
from other bacteria of the same species by minor but identifiable differences

Systematic error: A form of measurement error, where error is constant across trials.
This may also be referred to as Bias.

Target level: The level at which an analyte can be reliably idehtified or quantified in a
sample.

Trueness: The degree of agreement of the expected value from a measurement with the
true value or accepted reference value. This is related to systematic error (bias).

Uncertainty: The parameter associated with the result of a measurement that
characterizes the dispersion of the values that could reasonably be attributed to the
. measurand. (VIM, 1993)

Validation, method: The confirmation by examination and the provision of objective
evidence that the particular requirements for the specific use of a method are fuffilled.

Validation of an alternative method: Demonstration that adequate confidence is
provided when the results obtained by the alternative method are comparable to those
obtained using the reference method using the statistical criteria contained in the
approved validation protocol.

Verification: The confirmation by examination and provision of the objective evidence
that specified requirements for the performance of a method have been fulfilled by an
individual laboratory. Also, the means used to demonstrate that the method functions
(without any adaptation) in the user’s laboratory on matrices not included in the original
method validation.
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APPENDIX 5

Examples of Food Types and Associated Microbiologicai Contaminants

Table 1-Food Categories Relevant to Foodborne Pathogenic Bacteria
"~ (AOAC Classification of Food Categories, Feldsine et al., (2002) JAOACI 85(5) 1197 — 1198)

Food type

Yersinia

Clostridium
perfringens

Listeria
mono

E.
coli
0157

Staph
aureus

Campy

Salmonella

B.
cereus

Meats

raw

heat proce'ssed

frozen

fermented

=

cured

X

¢ [ 3¢ | [5¢ |

X x| X |x

other

dishes / gravy

pate

Poultry

raw

heat processed

frozen

x

other

dishes / gravy

Seafood

| raw

heat processed

frozen

shellfish

smoked

other

DK K K|

Fruits & Vegetables

unpasteurized
juice

»

raw

heat processed

frozen

dry

juicefconcentrate

low moist

nut meats

others

Dairy

-raw

x

heat processed

frozen

Fermented?

> X (=

dry

ice cream

»

KX ||
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cheese

| _Ix . Ix ]

| x

T

Chocolate / bakery

low moist

dry powder

milk chocolate

other

pastry

custard

Animal feed

low moist

pet food

b

Pasta

uncooked

Misc

dressings

spices

mayonnaise

flour

egg / derivatives

>
¥ 3¢ > [ [

cerealfrice
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Table 2 - AOAC Food Categories Relevant to Non-pathogenic Microorgahisms

Product

Yeast &
Mold

Lactics

" Total Viable

Coliform

E. coli

Meat

raw

heat processed

frozen

x| 2K

Fermented

cured

XK || X

Poultry

raw

heat processed

frozen

other

o[

x|

Seafood

raw

heat processed

frozen

smoked

LA AP

Fruits & Vegetable

raw

heat prdcessed

frozen

dry

20X XXX -

fermented

cured/satted

juice/concentrate

low moist

x|

PR [ [ [ |

Dairy

raw

b

x

heat processed

frozen

x|

Fermentéd

dry

Choc/bakery

low maist / IMF

dry

milk chocolate

Animal feed

low moist

dry pet

Pasta

uncooked

Misc

dressings

| [>¢| [»<|><| [><[>|x| || [x|¥|x

spices

mayonnaise

eqq / derivatives

L AR
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[cereal /rice - | ] | x X l

Repre'sentative Food Products in Categories

Meats:
Ground beef, ground pork, meat by—products glandular products, frog Iegs rabbit carcasses,
lamb, sausage, frankfurters, lunch meat, beef jerky, meat substitutes

Poultry:
Ground chicken, ground turkey, cooked chicken, raw chicken parts

Seafood: '
Raw shrimp, fish sticks, surimi, raw fish filet, raw oysters, raw mussels, raw clams, cooked
crawfish, smoked fish, pasteurized crabmeat

Fruits & Vegetables:

Fresh { frozen fruits or dried fruits, orange juice, apple juice, apple cider, tomato juice, melon
cubes, berries

-Pecans, walnuts, peanut butter, coconut, almonds

Lettuce, spinach, kale, coliard greens, cabbage, bean sprouts seed sprouts, spent water from
sprouts, peas, mushroom, green beans

Dairy: ' '
Yogurt, cottage cheese, hard and soft cheeses raw or pasteurized liquid milk {skim, 2% fat, .

. whole, buttermilk), infant formula, coffee creamer, ice cream, nonfat dry milk / dry whole mllk
dried buttermilk, dried cheese spray

Chocolate / bakery:
Frosting and topping mixes, candy and candy coating, milk chocolate

Animal feed:
Dry pet food, meat and bone meal chicken and feather meal

Uncooked Pasta:
Uncooked noodles, macaroni, spaghetti

Miscellaneous:

~ Shell eggs, liquid whole eggs, oral or tube feedings containing egg, dried whole egg or dried egg
yolk, dried egg whites
Oregano, pepper, paprika, black pepper, whlte pepper, celery seed or flakes, chili powder, cumin,
parsley flakes, rosemary, sesame seed, thyme vegetable flakes, onion flakes, onion powder,
garlic flakes, allspice
Wheat flour, casein, cake mixes, whey, nonfat dry milk/dry whole milk, com meal, dried whole egg
or dried egg yolk, dried egg whites, soy flour, dried yeast, cereals, drled buttermilk, dry cheese

spray
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APPENDIX 6
Strains and Serovars for Inclusivity and Exclusivity Panels
(abridged)

- This appendix is meant to serve as a guide or starting point for the method developer as
they construct exclusive and inclusive panels for method validation and is not intended to
be exhaustive. _

= Access to microbial analyte strain and serovar and collections within the FVM research
enterprise is governed by “U.S. Food and Drug Administration Foods Program Internal
Strain Sharing Standard Operating Procedure”

. Serotype Genotype
stxl stx2 widA-0157:H7/H-
EHEC 0157:H7 + + +
Q157:H7 i -
0157:H7 - +
0157;:H7 - -
0157:H- + +
0157:H- -
STEC 068;H- + +
048:
045:H2
0137:H41
0111:H-
022:H8
015:H27
0O4:H-
026;H11 + - -
026:H-
045:H2
085:H-
0103:H2
0103:H6
0111:H11
0125:H-
0126;H27
0146:H21
E coli, stx1 insert
014:H1s - +
028:H35
048:H21
055:H7
0104:H21
0121:H19
0165:H25
E. coli, stx2 insert
Non-toxigenic £. coli Non-0157:H7 - -
C55:H7
0157:H16

+
C o+ + o+ +
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0157:H45 l. E.
coli O157:H7
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Serotype Genotype
stxl  stx2 uidA-0157:H7/H-
Shigella dysenteriae + . -
Hafnia alvei - - -
Morganella morganii - - ' -

Citrobacter fruendii _ - - -
Lectercia adecarboxylata - - ,
Hafnia alvej ' - - .
Shigella sonnel - - ,
Shigella boydii ’ - - - -
Shigella flexneri : - - -
Citrobacter.fruendii - - -
Salmonella Grp. 30 - - -
Salmonella lansing Grp.P - - -
Klebsiella pneumoniae ) : - . 2
Listeria monocytogenes _ ' - - -
Listeria innocua - - -
Listeria ivanovii - - -
Listeria seeligeri ' - - . -
Listeria welshimeri - - Co-
Vibrio cholerae 01 inaba - - - ‘ -
Vibrio parahaemolyticus 04 ' - - -
Vibrio vulnificus - - -
Staphylococcus aureus - - -
Rhodococeus equi ‘ - - . -
Lactobacillus sp. - - - B
Lactobacillus sp. ’ - w -
Salmonella typhimurium ‘ - - .
Streptococcus pyogenes - - -
Algaligenes faecalis - - -
- Salmonella cholergesuis - - -
Yersinia entercolitica - - .
Yersinia entercolitica ‘ - - _
Enterobacter cloacae - . - - -
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I. Salmonella (inclusivity)

Note: (Derived from the Defense Science Office (DSO) of the Defense Advance Research

Projects Agency (DARPA) Systems and Assays for Food Examination (SAFE) Program.

lla. Salmonella; Subspecies Set

SAFE
Designation

DO~ bs WN =

10

12
13
14 .
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33

35
36
37
38
39
40
41

Original
Designation
02-0061
02-0062 -
02-0105
02-0115
2433
CNM-1028/02
CNM-3578/03
CNM-3663/03
CNM-3685/03
00-0163
00-0324
01-0227

01-0249
CNM-169
CNM-176 -

CNM-4290/02
CNM-466/03
CNM-5936/02

01-0089

01-0204

01-0324

02-0111
CNM-247
CNM-259

CNM-3527/02
CNM-7302/02

01-0170

01-0221

01-0248

02-0188

CNM-3511/02
CNM-4190/02
CNM-750/02
CNM-834/02

01-0133

01-0147

01-0149.

01-0276

01-0551

CNM-1904/03
CNM-4708/03

Se rotype

Newport
Enteritidis
Heidelberg

Typhimurium

Typhi
4,512:b:--
Hadar

Virchow

Brandenburg

Il 68:1,z13,228:z6
147:d:z39

Il 48:d:z6

It 50:b:z6

Il 53:1z28:239

It 39:1z28:enx
I113,22:229:enx

I14,42:b:-

1 18:24,z23:-
lla 41:24,223:-
llla 40:z4,223:-

illa 48:9,251:-

llla 21:9,251:-

Ifla 51:9251:-

llla 62:g9,251:-

la 48:z4,223,z32:-
llla 48:24,223:-
b 60:r:e,n,x,z15
llib 48:i:z
b 61:k:1,5,(7)
b 81:1,v:1,5,7
lllb 48: z10: €,n,x,z15
lth 38:210:253

b 60:r:z
HIb 50:i:z

iV 50.g,z51:-

IV 48:9,251:-

IV 44:24,223:-

IV 45:9,2z51;-

IV 16:24,z32:-

WV 11:z4,223:-
IV 6,7:236:-

Subsp.

|
|
|
i
1
I
I
I

|
I
I
n
1l
Il
I
Ii
[
I
lla
la
Nia
lla
Nia
lla
lia
llia
lib
liib
b
b
iltb
1lib
lib
Nb
v
v
v
v
v
v
v
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42 ST-16 IV 16:24,232:- v
43 ST-21 IV 40:9,251:- Vil
44 ST-22 IV 40:24,224:- Vil
45 94-0708 V 48:i:- 8. bongori
46 95-0123 V 40:235:- S. bongori
47 96-0233 V 44:239:- S. bongori
48 CNM-258 V 60:z41:- 8. bongori
49 CNM-262 V 66:z41:- S. bongori
50 95-0321 V 48:235:- S. bongori
51 1121 VI §,14,25:210:1,(2),7 Vi
52 1415 Vi11:b:1,7 Vi
53 1937 V16,7:z41:1,7 Vi
54 2229 Vi1ta1,5 Vi
55 811 V16,14,25:a:e,n,x Vi

llb. Salmonella: Outbreak Cluster Set

SAFE Original
Designation Designation Serotype

- 56 AMO04695 Typhimurium / DT* 04b
57 K0507 Typhimurium
58 H8289 Typhimurium
59 H8290 Typhimurium
60° H8292 Typhimurium
61 H8293 Typhimurium
62 H8294 Typhimurium
63 2009K0191 Typhimurium

B4 2009K0208 Typhimurium
65 2009K0224 Typhimurium
66 2009K0226 Typhimurium
67 2009K0230 Typhimurium
68 2009K0234 Typhimurium
69 2009K0350 Typhimurium
70 AMO03380 Typhimurium/ DT 104
71 AMO1797 Typhimurium / DT 104
72 AMO03759 Typhimurium / DT 104
73 CDC_07-0708 1 4,[5],12:i-
74 CDC_08-0061 1 4,[5],12:i:-
75 CDC_08-0134 I 4,[5],12:i:-
76 CDC_07-835 I 4,[5],12:i:-
77 CDC_07-934 | 4,[5],12:i:-
78 - CDC_07-922 I 4,[5],12:i-
79 CDC_Q78T000857 Enteritidis
80 CDC_08-0253 Enteritidis
81 CDC_08-0254 Enteritidis

Gmdelmes for the Validation of Analytical Methods for the Detectlon of
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He.

Salmonella: Food Set

SAFE

Designation

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

101

Original
Designation
2105 H
1465 H
2069 H
2308 H
885 H
3030 H
768 H
1941 H
3029 H
4000 H
1501 H
1097 H
1250 H
1H
1070 H
2080 H
3170 H
1061 H
1158 H
1988 H

Serotype

Saphra
Rubislaw
Michigan

Urbana
Vietnam -

Tornow

Gera

Fresno
Brisbane

Agona

Muenchen
Senftenberg
Muenster
Montevideo
Johannesburg
Javiana

- Inverness
Cubana
Cerro
Alachua
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lll. Listeria spp.

Organism ~ Isolate # Isolate Information Serology
Food Isolates
L. manceytogenes ~ 15b42 cucumber 4
3365 mackere| : ' 4b6
3z cheese 1a1
15b27 radish 1
2388 coleslaw
2478 raw milk . 1
3313 shrimp 1a1
3326 roast beef 1a1
3358 milk product - 1a2
3363 cook snow crab . 1a2
3756 beef & gravy Rh- ' 1
15b72 apple juice 1
15b85 cream ch. & veg . 1
15¢14 avocado pulp 1
15c22 fontina cheese 1
15a90 turkey ham 3b
2450 veg. mix - 1
2475 cold cut sand. 1
2492 ice cream 1
3291 popsicle 1at
3318 lobster ' 1a2
3329 rawshrimp " 4b6
3332 mex-style cheese 4b6
3359 surimi scallops “Mat
3362 Pallack 1at
3558 cheese 4b
3644 red bean ice bar 4b6
3662 cheese 4b6
15b70 cheddar cheese 4
L. monocytogenes 2369 ~ " Patient Isolates 1
2370 1
15b55 1
15b65 1
asss 4
3664 1at
3666 466
3668 4b6
15a82 4
15b56 4
15b58 4
15b81 1
15b82 _ 4
L. monocytogenes 3315 Environmental Isolates {swab) 1at
3286 1a2
3308 ) 1a2
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L. monocyfogenes

Organism

L. innocua

L, vanovii

L. bvanaovii

L. seeligen

Microbial Pathogens in Foods and Feeds, 2" Ed.

3360

KC 1710

ATCC 18114
V-7

ATCC 15313

Scolt A
ATCC 18116
ATCC 18115

Isolate #
3107

3124
3516 -
3654
3758
6273
3181
3270
3390
3392
3552
3757
15a93
15a94
15a05"
15h30
15b31
15551
16a92

ATCC 33090

2244 -
3106
3417
6274
15a96
15a97
15a98
15h24

ATCC 19119

2232
2233
2243
2302
3110
3126
3389
3423
3439

Other Isolates

Organism
L. welshimeri

Hafnia afvei

E. coli

Merganella morganii
Shigella dysenteriae
Citrobacter freundii

E. coli

Leclercia adecarboxylata
Hafnia alvei ’
Shigella sonnel

Shigella boydii

Shigella fiexneri
Citrobacter freundli
Salmonella Grp. 30
Salmonella lansing Gm. P
Klebsiella pneumonia
Vibrio cholerae

Vibrio parahaemalyticus
Vibrio vulnificus
Staphylococeus aureus
Rhodococcus equi
Lactobacillus. sp.
Lactobacillus sp.
Saimonella typhimurium
Streptococcus pyogenes
Alcaligenes faecalis
Salmonelia choleraesuis
Yersinla entercolitica

1a1
4a7,9
4a
1a1
1
4b6
4c

Isolate #
2230
2231
3425
3441
3659
15b05
15606
15b16
15b46

. 15b48
15650
8410
6365
13667
13c94
13d26
13d64
13d65
13d66
13901
13918
13919
6251
6269
6270
6271
6277
6278
6279

ATCC 25823
6281
6282
6286
6290

ATCC 19615

ATCC 8750

ATCC 6639
1269
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L. seeligeri {continued)

3451
3517
3531
3656
6275
1507
15b08
16b09
15b26
15b28
15b49

Yersinia entercolitica
E. call
Enterobacter cloacae

1270
13a80
18953
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]
IV. Shigella

Inclusive Panel
Genus Species {Group) | Serotype
Escherichia ! Escherichia coli, Enteroinvasive
Shigella Provisional Unknown
Shigella bodyii (C)

Shigelia dysenteriae (A)

Shigella flexneri (B) . 1

Shigella flexneri, provisional {(B) ) Unknown
Shigella sonnei {D)
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Iv. Shigella (continued)

Bacteria strain - Strain no. Source*
Acinetobacter baumannii 19606 ATCC
Aeromonas caviae 15468 ATCC
Aeromonas hydrophila 7966 ATCC
Bacillus licheniformis 12759 ATCC

- Bacillus sphaericus 4525 ATCC
Bacillus stearothermophilus 12016 ATCC
Bacillus subtilis 6633 ATCC
Bordetella bronchiseptica 10580 ATCC
Burkholderia cepacia 25608 ATCC
Citrobacter freundii 255 PRLSW
Citrobacter freundii food isolate PRLSW
Citrobacter freundii 68 MNDAL
Citroabcter younger food isolate PRLSW
Clostrodium sporogenes 11437 ATCC

- Edwardsiella tarda 254 PRLSW
Enterobacter aerogenes 13048 ATCC
Enterobacter aerogenes A1 VADCLS
Enterobacter cancerogenus food isolate PRLSW
Enterobacter cloacae 260 PRLSW
Enterobacter cloacae 71 MNDAL
Enlterococcus durans 6056 ATCC
Enterococcus faecalis 7080 ATCC
Erysipelothrix rhusiopathiae 19414 ATCC

- Enterotoxgenic E. coli H10407 CFSAN

Enterotoxgenic E. colfi C600/pEWD299 CFSAN
Enterotoxgenic E. coli 85 MNDAL
Escherichai coli O157:H7 43890 ATCC
Escherichai coli O157:H7 43888 ATCC
Escherichai coli O157:H7 43895 ATCC
Escherichai coli O157:H7 68-98 CDC
Escherichai coli O157:H7 24-98 CDC
Escherichai coli O157:H7 20-98 CDC
Escherichai coli O157:H7 16-98 CcDC
Escherichai coli O157:H7 63 MNDAL
Escherichai coli O157:H7 4 VADCLS
Escherichai coli 0157:H44 26 VADCLS
Escherichia coli O111:NM 04.8B.00067 OCPHL
Escherichia coli 0143:H4 05.5B.00141 OCPHL
Escherichia coli 8739 ATCC
Escherichia coli 25922 ATCC
Escherichia coli (hemo +) food isolate PRLSW
Escherichia coli (hemo +) 28 VADCLS
Escherchia coli {(sorbitol --) food isolate PRLSW
Escherchia coli (sorbitol —) food isolate PRLSW
Escherchia coli 64 - MNDAL
Escherchia coli 74 MNDAL
Escherichi coli 8 VADCLS
Klebsiella pnentumoniae 13883 ATCC
Klebsiella pnenumoniae 75 MNDAL
Klebsiella oxytoca 66 MNDAL
Leclercia adecarboxylata 23216 ATCC
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Leclercia adecarboxylata 73 MNDAL
Listeria innocua 33090 ATCC
Listeria ivanovil 19119 ATCC
Listeria monocytogenes 19115 ATCC |
Listeria monocytogenes H2446 cDC -
Listeria monocytogenes H8393 cbC
Listeria monocytogenes H8494 CcDC
Listeria monocytogenes H8395 CDC
Listeria seeligeri - 35967 ATCC

. Morganella morganii 257 PRLSW
Paenibaciilus polymyxa 7070 ATCC
Pantoea agglomerans focd isolate PRLSW
Pasteurella aerogenes 27883 ATCC
Plesiomonas shigelloides 51903 ATCC
Proteus mirabilis 7002 ATCC
Proteus mirabilis food isolate PRLSW
Proteus kauseri 13315 ATCC
Proteus vulgaris 69 MNDAL
Providencia alcalifaciens 51902 ATCC
Providencia reftgeri 76 MNDAL
Providencia stuartii 257 PRLSW
Pseudomonas aeruginosa 27853 ATCC
Pseudomonas aeruginosa 9027 ATCC
Pseudomonas aeruginosa 87 MNDAL
Pseudomonas mendocina food isolate - PRLSW
Rhodococcus equi 6939 ATCC
Salmonella Gaminara 8324 ATCC
Salmonella diarizonae 12325 ATCC
Salmonelfa Abortusequi 9842 ATCC
Salmonelia diarizonae 29934 ATCC
Salmonelia diarizonae 252 PRLSW
Salmonella Mbandaka 253 PRLSW
Salmonelia Tennessee 249 PRLSW
Salmonella Lexington - 248 PRLSW
Salmoneslia Havana 241 PRLSW
Salmonelia Baildon - 61-99 CDC
Salmonelia spp. 78-99 cDC
Salmonella spp. §7-03 CDC
Salmonelia spp. 98-03 cDC
Salmonelia Braenderup H 9812 CDC
Salmonelia Enteritidis 59 MNDAL
Saimonelia Heidelberg 60 MNDAL
Safmonelia Kentucky 61 MNDAL
Salmonelia Newport 62 MNDAL
Salmonelia Typhimurium 30 VADCLS
Serratia liquefaciens 27592 ATCC
Serralia liquefaciens 70 MNDAL
Sphingomonas paucimobilis 72 MNDAL
Staphylococcus aureus 6538 ATCC
Staphylococcus aureus 25923 ATCC
Staphylococus epidermidis 14990 ATCC
Staphylococcus xylosus 29971 ATCC
Streptococcus equi subsp. equi 9528 ATCC
Streptococcus gallolyticus 9809 ATCC
Streptococcus pyogenes ATCC

19615
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Vibrio cholerae 14035
Vibrio cholerae 14033
Vibrio parahaemolylicus 17802
Vibrio vulnificus 27562
Yersinia enterocolitica 51871
Yersinia enterocolitica 27729
_Yersinia kristensenii 33639

ATCC
ATCC
ATCC
ATCC
ATCC
ATCC
ATCC

ATCC: American Type Culture Collection

OCPHL: Orange County Public Health Laboratory, CA
CDC: Centers for Disease Control and Prevention
PRLSW: Pacific Regional Laboratory — Southwest, FDA

CFSAN: Center for Food Safety and Applied Nutrition, FDA
VADCLS: Virginia Division of Consolidated Laboratory Services
MNDAL: Minnesota Department of Agricufture Laboratory
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V. Food-borne RNA Viruses

These panels were developed and adopted by the FDA BAM council, 200-2008

Inclusivity requirements

Target Level One Level Two Level Three Level Four
- 2 Strains - 5 Strains - 40 Strains —
Norovirus 1 Strain Genogroup | Genogroup | Genogroup |, Genogroup |
1 Strain Genocgroup Il 5 Strains - 10 Strains — 20 Strains —
Genogroup Il Genogroug | Genogroup 1l
" HM175/18f (subgenotype : . oa b Y
Hepatitis A 1B)  ATCC #VR-1402 5 Strains 1 0 Strains” | 20 Strains
. Poliovirus 1 (attenuated} e . d . d
Enterovirus ATCC #VR-1562 5 Strains 15 Strains 30 Strains
Hepatitis A Panels
Level Two (*should include the following strains):
HM175/18f (subgenotype 1B) ATCC #VR-1402
HAS-15 (subgenotype 1A) ATCC #VR-2281

Levels Three and Four *hould include the following strains):

HM175/18f (subgenotype 1B)
HAS-15 (subgenotype 1A);
LSH/S

PA219 (subgenotype IIIA)

Enterovirus Panels

ATCC #VR-1402
ATCC #VR-2281
ATCC #VR-2266

ATCC #VR-1357

Level Two (“should include the following strains):
ATCC #VR-1562
ATCC #VR-1007
ATCC #VR-1038

Poliovirus 1 (attenuated)
Coxsackievirus A3
Echovirus 1

Levels Three and Four (“should include the following strains):
ATCC #VR-1562
ATCC #VR-63
ATCC #VYR-1007
ATCC #VR-1038
ATCC #VR-51

Poliovirus 1 (attenuated)
Poliovirus 3 (attenuated)
Coxsackievirus A3
Echovirus 1

Echovirus 21
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V. Food-borne RNA Viruses: (continued)

Exclusivity Panel

Target Level One Level Two Levél Three Level Four
Norovirus 10 strains® 20 strains® 30 strains® 40 strains®
Hepatitis A 10 strains® 20 strains® 30 strains® 40 strains®
Enterovirus 10 strains® 20 strains' 30 strains’ 40 strains’

Norovirus Panels
Level One (*must include):

Panel A

HM175/18f {(subgenotype 1B)
Poliovirus 1 (attenuated)
Feline calicivirus

Murine calicivirus

Levels Two, Three and Four (°must

include);

 Panel A representatives plus:

Panel B _
HAV; (subgenotype 1A)
Coxsackievirus A3
Echovirus 1

Rotavirus;

Astrovirus

San Miguel Sea lion virus
Escherichia coli {1}
Salmonelia sp.(1)
Shigella sp.(1)

Vibrio sp. (1)

Listeria sp. (1)

- (if available)

ATCC #VR-1402 (or equivalent)

ATCC #VR-1562 (or equivalent)
ATCC #VR-2057

ATCC #VR-2281 (or equivalent)
ATCC #VR-1007 (or equivalent}
ATCC #VR-1038 (or equivalent)
ATCC #VR-2018 {or equivalent)
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Hepatitis A Panels
Level One (‘must include):

Panel C

_norovirus genogroup | .
norovirus genogroup |l :
Poliovirus 1 (attenuated); ATCC #VR-1562 (or equivalent)
Coxsackievirus A3 ' ATCC #VR-1007 (or equivalent)

Levels Two, Three and Four (*must include):
Panel C representatives plus

Panel D , -
Echovirus 1 ATCC #VR-1038 (or equivalent)
Rotavirus ATCC #VR-2018 (or equivalent)
Feline calicivirus ATCC #VR-2057
Astrovirus ) '
Escherichia coli (1)
Salmonelia sp.(1)
. Shigella sp.(1)
Vibrio sp. (1)
Listeria sp. (1)

Enterovirus Panels:
Level One (*must include):

Panel E

norovirus genogroup |

norovirus genogroup ||

HM175/18f (subgenotype 1B) ATCC #VR-1402 (or equivalent}

Levels Two, Three and Four ('must include):
Panel E representatives plus -

Panel F :
HAV (subgenotype 1A) ATCC #VR-2281 (or equivalent)
Rotavirus - ATCC #VR-2018 (or equivalent}
Feline calicivirus ATCC #VR-2057 -

Escherichia coli (1)

Salmonella sp.{1)

Shigella sp.(1)

Vibrio sp. (1)

Listeria sp. {1}
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13

VL. Protozoan Parasites

A. Cyclospora cayetanensis
a. Inclusive Panel
As many geographic and outbreak isolates as are available

b. Exclusive Panel
Cyclospora spp.
C. cercopitheci
C. colobi
C. papionis

Eimeria spp.
E. acervulina
E. bovis
E. burnetti
E. maxima
E. mitis
E. mivati
E. necatrix
E. nieschulzi
E. praecox
E. tenella

Additional Microorganisms
Crypfospordium spp
Apicomplexa
Bacterial isolates

.B-, Cryptosporidium spp.

- Inclusive Panel
C. hominis :
C. parvum (multiple strains available)

Exclusive Panel
C. baileyi
C.canis
C. cuniculus
C. felis
C. meleagridi
C. muris
C. serpentis
Cyclospora ssp.
Apicomplexa
Bacterial isolates
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BCC-LIC-015 (New 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor
Bureau of Cannabis Control

www.bcc.ca.gov

Transportation Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may be
added. Microbusinesses must complete this form for each commercial cannabis activity they intend to
engage in.

Business Name and Application Type:

Primary Contact Name, Email, and Phone Number:

1. Identify whether the applicant intends to transport cannabis goods, or will be contracting for transportation
services.

2. If transporting cannabis goods, provide the following information:

a. Whether the applicant intends to transport to all license types, or is limiting transportation to only certain
license types.

b. The geographic regions the applicant will transport to and from, and whether the applicant expects to
transport overnight.

c. Vehicle and trailer information, which includes:

i. Number of vehicles to be used.
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ii. Type of vehicles or trailers to be used, including make, model, year, and vehicle identification number
(VIN).

iii. Registration and insurance information for each vehicle being used.

iv. Whether the applicant has or will be applying for a motor carrier permit, list permit numbers (if
applicable).

d. Driver information, which includes:

i. All employees that are or will be transporting cannabis goods, either as a driver, or a passenger,
including name and age of employee, driver’s license information, and list the roles and responsibilities
for each employee.

BCC-LIC-015 (New 10/18) Page 2 of 4



ii. Will any security personnel accompany employees transporting cannabis goods? Specify whether
security personnel will be employees or contracted. If contracting for security, provide the name of the
company, license number, contact person, and phone number.

e. Information regarding the storage of cannabis goods in the vehicle, which includes:

i. A description of how the applicant intends to store cannabis goods in each vehicle or trailer, i.e., what
area of the vehicle or trailer will be used for storage.

il. A description of how the applicant intends to secure cannabis goods in each vehicle.

iii. A description of how the applicant will ensure that cannabis goods are not visible or identifiable from
outside each vehicle.
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f. Information regarding all security measures the applicant will have in place for the transportation of
cannabis goods, including, but not limited to:

i. Describe the alarm systems for each vehicle.

ii. Other security measures used during the transporting of cannabis goods.

g. Whether the applicant is located within a building or on the same parcel of land as another licensee, for
which transportation by motor vehicle is not operationally feasible, and how the applicant will be
transporting cannabis goods, if not by motor vehicle.

3. If contracting for transportation services, provide a list of transportation services used, and a copy of the
contract for each, if applicable.

Applicant Signature Date Signed
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BCC-LIC-016 (New 7/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor

Bureau of Cannabis Control
www.bcc.ca.gov

Inventory Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may be
added. Microbusinesses must complete this form for each commercial cannabis activity they intend to
engage in.

Business Name and Application Type:

Primary Contact Name, Email, and Phone Number:

1. Using a diagram, indicate where on the licensed premises cannabis goods will be stored.

2. Describe who has access to the areas in which cannabis goods are stored.

3. Describe the security measures in place at the location where cannabis goods are stored.

4. Describe the conditions of the location where the cannabis goods are stored. Can the temperature and/or
humidity be controlled?
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5. Describe the training provided to employees regarding inventory procedures.

6. Describe the process for receiving new inventory of cannabis goods.

a. Describe where the cannabis goods are received.

b. Identify who will receive the cannabis goods, such as a manager or an employee.

c. Describe how the cannabis goods are moved to the cannabis storage area.
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d. Describe what records are produced.

7. Describe the type of inventory records that are produced and maintained regarding the movement of
inventory.

8. Describe the process for removing cannabis goods from inventory.

a. Describe what happens to the cannabis goods after they are removed from inventory, including any
records that are produced.

9. Describe the methods used to ensure that the cannabis goods stored are preserved and do not degrade.
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10. How often is inventory reconciliation conducted?

a. Describe the process for inventory reconciliation and the types of records that are produced.

Applicant Signature Date Signed
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BCC-LIC-017 (New 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor

Bureau of Cannabis Control
www.bcc.ca.gov

Non-Laboratory Quality Control Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may be
added. Microbusinesses must complete this form for each commercial cannabis activity they intend to
engage in.

Business Name and Application Type:

Primary Contact Name, Email, and Phone Number:

1. Describe the applicant's procedures for packaging and labeling.

a. Procedures for verifying labeling contents for cannabis goods batches, when transferring between
licensees and storage. Include how the applicant verifies the name, license number of manufacturer
or cultivator, date of entry into storage area, unique identifiers and batch number, description of
cannabis goods, weight and/or quantity of units in batch, and expiration or sell-by date (if applicable).

b. Procedures for verifying labeling contents for cannabis goods for retail sale including final form of
verification, primary panel labeling, and informational panel labeling.

c. Procedures for verifying labeling contents for cannabis goods for retail sale including net weight (if
applicable), identification of the source and date of cultivation, type of cannabis, date of packaging,
county of origin (if applicable), allergen warning (if applicable), and unique identifier.
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d. Procedures for verifying government warning label requirements.

e. Procedures for verifying cannabis products required to have "For Medical Use" labeling, if applicable.

f. Procedures for verifying packaging requirements including tamper-evident, child-resistant, and
resealable child-resistant exit packaging, if applicable.

2. Describe how the applicant will avoid and/or limit deterioration and contamination of any cannabis goods,
including, but not limited to: pest control, environmental controls, maintenance and cleaning services.

3. Describe the applicant's procedures for handling returns.

BCC-LIC-017 (New 10/18) Page 2 of 5



4. If applying for a distributor license, provide the following information.

a. Storage procedures, which include:

i. Whether the applicant is providing storage-only services to other licensees, and if so, which
licensees and license types.

ii. Identify all limited-access areas on the premises, and storage areas of cannabis goods in limited-
access areas.

ii. Procedures for storage and separation of cannabis goods batches for testing.

b. Labeling and packaging procedures, which include:

i. When labeling and packaging will occur.
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ii. Area of premises where labeling and packaging will occur.

c. Sampling procedures, which include:

i. Provide the timeframe for making testing arrangements after taking physical possession of
cannabis goods batches.

ii. Provide the sampling procedures for ensuring correct batch size, incremental sampling, and how
the distributor will ensure that the distributor employee has no contact with cannabis goods or
sampling equipment.

iii. Provide procedures for video recording sampling of cannabis goods batches.

iv. Provide chain of custody procedures for cannabis goods batches.
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d. Testing results procedures, which include:

i. Procedures for a failed sample, including remediation and/or cannabis waste procedures.

ii. Procedures for a passed sample.

iii. Track and Trace procedures following testing.

iv. Certificate of Analysis review procedures.

Applicant Signature

Date Signed
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BCC-LIC-018 (New 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor

Bureau of Cannabis Control
www.bcc.ca.gov

Security Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may be

added. Microbusinesses must complete this form for each commercial cannabis activity they intend to
engage in.

Business Name and Application Type:

Primary Contact Name, Email, and Phone Number:

1. Describe who is responsible for implementing the Security Operating Procedures and list each person's
role and responsibilities.

2. Describe how the applicant will ensure all access points will be secured, which includes a description of
all entrances and exits, windows, and doorways and the types of locks used.

3. Describe the procedures for allowing individuals access to the premises, which includes:

a. A list of employees who have access including their roles and responsibilities.

b. A description of how the applicant will ensure only authorized persons have access to the licensed
premises and its limited access areas.
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c. A description of how the applicant will maintain an accurate record of all non-employee authorized
individuals allowed onsite, in conformance with section 5042 of the Bureau’s regulations.

4. Describe how the applicant will comply with the employee badge requirement in section 5043 of the
Bureau's regulations, including how the applicant will assign employee numbers and what the procedures
are when an employee changes responsibilities or leaves the employment of the licensee.

5. Provide a description of the video surveillance system, which includes:

a. A description of the types of cameras and video storage equipment.

b. A description of the camera placements and the number of cameras to be used.

c. A description of the procedures for the maintenance of the video surveillance equipment.
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d. A description of how the applicant will be notified of video surveillance system-failure or malfunction.

e. A description of how the video surveillance system will be monitored.

f. A description of how the applicant will produce copies of video recordings at the licensed premises
immediately upon request of the Bureau.

g. A description of how the applicant will share the video surveillance system with other licensees (when
sharing services at the same location), if applicable.

6. Provide information regarding the use of security personnel onsite, which includes:

a. Whether the security personnel will be employed by the applicant or contracted. If contracted,
provide the name of the security company, license numbers, contact person, phone number of
personnel that will be providing services, and a copy of the contract.
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b. Where the security personnel will be stationed on the licensed premises and/or which areas will be
covered by roving security.

c. The hours security personnel will be onsite.

d. A description of how the applicant will share security personnel with other licensees (when sharing
services at the same location), if applicable.

e. Will the security personnel be armed or unarmed?

7. Provide a description of the security alarm system, which includes:

a. The name, license number, address, phone number, and contact person of the alarm company that
installed, maintains, and monitors the alarm system.
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b. How the applicant will ensure the alarm system remains operational, including the frequency of
maintenance checks by the alarm company.

c. A description of the alarm system features, including whether it has motion detection sensors inside
the premises.

d. A description of how an alarm will be responded to, including whether law enforcement personnel will
be notified.

e. A description of how licensees will be sharing the alarm system with other licensees (when sharing
services at the same location), if applicable.

Applicant Signature Date Signed
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BCC-LIC-019 (New 7/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor
Bureau of Cannabis Control

www.bcc.ca.gov

Cannabis Waste Management Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may be
added. Microbusinesses must complete this form for each commercial cannabis activity they intend to
engage in.

Business Name and Application Type:

Primary Contact Name, Email, and Phone Number:

1. Describe how cannabis waste is generated, stored, and managed within the licensed premises.

2. ldentify the type of solid waste facility to which cannabis waste is transported to from the premises. (If not
applicable state N/A):

a. Solid-waste landfill operation or facility?

b. Transformation operation or facility?

c. Composting operation or facility?
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d. In-vessel digestion operation or facility?

e. Transfer/processing operation or facility?

f. Chip-and-grind operation or facility?

3. Describe the procedures for ensuring that cannabis waste is stored in a secured waste receptacle and
describe the measures taken to restrict access to the cannabis waste to the licensee, its employees, and
third-party hauler.
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4. If a third-party waste hauler collects and processes cannabis waste from the proposed premises, identify
the type or types of third-party waste hauler(s) used: local agency, waste hauler franchised or contracted by
a local agency, or a private waste hauler permitted by a local agency.

5. If a third-party waste hauler is used, describe the process for documenting and confirming the receipt of
the cannabis waste at the solid waste facility.

6. If engaging in self-hauling of cannabis waste, describe the procedures followed, including how the delivery
of cannabis waste is documented.
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7. ldentify whether the proposed commercial cannabis activities will result in the generation of hazardous
waste such as spent solvents or compressed gas cylinders.

8. If hazardous waste is generated, describe how it will be stored and managed within the licensed premises.
Attach a copy of the pertinent Hazardous Material Business Plan, if available.

9. If cannabis waste is composted within the licensed premises, describe the composting procedures.

10. Will your business generate four or more cubic yards of solid waste per week? If yes, describe the
procedures for recycling organic waste such as composting on-site, self-hauling, or the use of a third-party
hauler.

Applicant Signature Date Signed
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BCC-LIC-020 (New 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor

Bureau of Cannabis Control
www.bcc.ca.gov

Delivery Procedures

Please provide a detailed response to the items below. If more space is heeded additional pages may be
added. Microbusinesses must complete this form if they intend to engage in retail activity that includes
delivery.

Business Name and Application Type:

Primary Contact Name, Email, and Phone Number:

1. Provide a list of each vehicle that will be used in the delivery of cannabis goods. Provide; the year, make,
model, color, vehicle identification number (VIN), and license plate number for each vehicle. Also, indicate
whether each vehicle is equipped with a vehicle alarm system.

2. Provide a list of each employee that will be conducting deliveries of cannabis goods. Provide the full
name, date of birth, and driver’s license number for each employee.

3. Describe the training provided to delivery employees.

4. Describe the process for accepting new delivery orders. If a technology platform is used, please describe
how customers place orders, how the orders are received, and who at the retailer receives the orders
through the platform.
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5. Describe the process for preparing orders of cannabis goods for delivery.

6. Describe how cannabis goods will be stored in the delivery vehicle while deliveries are being conducted.
Include the quantity of cannabis goods that will be carried by each delivery employee.

7. Describe the process that a delivery employee goes through prior to leaving the retail premises to conduct
deliveries of cannabis goods.

8. Describe the process for tracking the location of delivery employees who are currently conducting
deliveries.
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9. Describe the methods used to communicate with the delivery employees who are engaged in conducting
deliveries.

10. Describe the methods of route guidance used by delivery employees while conducting deliveries.

11. Describe the policies for delivery employees taking breaks and making stops while conducting
deliveries.

12. Do delivery employees receive new orders while in the process of conducting deliveries? If so, describe
that process.
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13. Describe the process of preparing the delivery request receipt.

14. Describe the process each delivery employee goes through upon arriving at the delivery location and
providing the cannabis goods to the customer.

15. Describe the process that a delivery employee goes through upon returning to the retail premises after
conducting deliveries.

16. Describe the applicant’'s methods of auditing the activities of the delivery employees to ensure that
cannabis goods do not go unaccounted for when the delivery employee returns to the retail premises.

Applicant Signature Date Signed
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BCC-LIC-021 (New 10/18)
California Department of Consumer Affairs

Bureau of Cannabis Control
www.bcc.ca.gov

State of California
Edmund G. Brown Jr., Governor

Sampling - Standard Operating Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may
be added.

Laboratory Name:

Primary Contact Name, Email, and Phone Number:

1. Provide a description of the procedure(s) used for obtaining representative samples for all matrices.

2. Specify the following:

a. Equipment and supplies used during sampling, such as a calibrated scale, gloves, collection
bags, etc.

b. Sampling tools used for each matrix type, including changing disposable gloves between the
sampling of each batch and the sterilization or sanitation methods to prevent cross-
contamination.
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c. Any preventative measures used to ensure the sampling area is free of contaminants.

d. The procedure for weighing samples during collection with a calibrated balance, including
calibration steps.

e. Storage and preservation of samples collected, including how the samples will be contained to
prevent contamination and tampering.

f. The procedure for assigning each representative sample a unique sample identifier.
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g. The procedure for recording the conditions during sampling and transportation on the chain of
custody form, including any problems, issues, or observations.

h. How the sampling procedure follows chain of custody protocols.

Signature of supervisory or management laboratory employee: Date:

Applicant Signature Date Signed
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BCC-LIC-022 (New 10/18)
California Department of Consumer Affairs

Bureau of Cannabis Control
www.bcc.ca.gov

State of California
Edmund G. Brown Jr., Governor

Sample Preparation - Standard Operating Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may
be added.

Laboratory Name:

Primary Contact Name, Email, and Phone Number:

1. Provide a description of storage and handling procedures for samples.

2. Specify preservation methods used for samples. Include methods that prevent sterility issues and
cross-contamination.
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3. Provide the hold time for all sample types and matrices.

Signature of supervisory or management laboratory employee: Date:

Applicant Signhature Date Signed
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BCC-LIC-023 (New 7/18)
California Department of Consumer Affairs

Bureau of Cannabis Control
www.bcc.ca.gov

State of California
Edmund G. Brown Jr., Governor

Test Methods - Standard Operating Procedures

Please provide a detailed response to the items below. If more space is needed additional pages may
be added.

Laboratory Name:

Primary Contact Name, Email, and Phone Number:

1. List all analytes and matrices tested by the method.

3. Please list the following:

a. Brand name and model of instrumentation used.

b. Other equipment used for testing (e.g. balance, centrifuge, vials).

c. List and describe procedure(s) for making reagents, solutions, standards, and reference
materials used in the method.

4. Provide the method sensitivity, which may include the LOD and LOQ for each analyte tested.
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5. Describe the types, frequency, and acceptance criteria for quality control samples.

6. Describe the types, frequency, and acceptance criteria for calibration standards.

7. Describe the procedure for analyzing analytical batch samples.

8. Describe corrective action procedures used when LQC samples falil.

9. Provide calculations used, if any.

10. Describe any potential interferences with the analysis.

11. Specify the ISO/IEC 17025 accreditation body and accreditation or certificate number for the
method, if applicable.

12. Signature of supervisory or management laboratory employee: Date:

Applicant Signature Date Signed
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BCC-LIC-024 (New 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor
Bureau of Cannabis Control

www.bcc.ca.gov

DATA PACKAGE COVER PAGE AND CHECKLIST

The laboratory shall compile and generate one data package for each representative sample that the laboratory
analyzes, prior to release of the COA. This form shall be signed and dated by the reviewing supervisory or management
laboratory employee meeting the responsibilities and qualifications under 16 CCR section 5737.

Laboratory Name:

Reviewing Supervisory or Management Laboratory Employee Name: Email: Phone Number:

Laboratory Premises Address: License Number:

For each test method provide the name, title, and signature of the laboratory employee that performed the sample
preparation, analyses, data review, and final approval:

Test Method Sample Preparation Sample Analysis Data Review Final Approval

Cannabinoids

Foreign Material

Heavy Metals

Microbial Impurities

Mycotoxins

Moisture Content and
Water Activity

Residual Pesticides

Residual Solvents and
Processing Chemicals

Terpenoids
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1. At a minimum, the data package shall contain the following (indicate the number of pages for each, if none, indicate as "N/A"):

a. All raw data for batch LQC sample results including date stamped instrument raw data, such as chromatograms for each LQC ]
sample, if any. Raw data is data exported directly from the instrumentation used in the measurement. This includes, but is not limited
to, LQC sample concentration determination, chromatograms, qPCR graphs and Cq values.

b. All raw data for batch sample results including date stamped instrument raw data, such as chromatograms for each sample, if any. m
This includes, but is not limited to, sample concentration determination, chromatograms, gPCR graphs and Cq values.

c. Instrument test method with parameters, if any. ]
d. Instrument tune report, if any. O
e. Instrument calibration data, if any. Instrument calibration data includes, but is not limited to, calibration standard concentrations, 0

calibration curves, chromatograms and the Coefficient of Determination (r?).

f. LQC sample report that includes LQC acceptance criteria, measurements, analysis date, and matrix.

g

g. Worksheets, forms, pictures, or copies of laboratory notebook pages and any other pertinent documentation related to the
identification and traceability of all reagents, reference materials, and standards used for analysis.

g

h. Analytical sequence, if any.

i. Shipping manifest, as required under 16 CCR section 5314.

j. The COC form, as required under 16 CCR section 5706.

k. The completed COA, as required under 16 CCR section 5726.

o o o O

2. After the data package is compiled, and prior to the release of the COA, the supervisory or management laboratory employee shall
do all of the following, and initial and date the items listed below indicating the tasks were completed:

a. Review the analytical results for technical correctness and completeness, including ensuring LQC samples meet the acceptance
criteria prescribed in 16 CCR section 5730.

Initials: Date:

b. Verify that the results of each analysis carried out by the laboratory are reported accurately, clearly, unambiguously, and objectively.

Initials: Date:

By signing and dating below, the supervisory or management laboratory employee is attesting that they have reviewed the complete data
package, and approve of the contents and laboratory results.

3. Signature of supervisory or management laboratory employee: Date:

DISCLOSURES

Mandatory Submission

Submission of the requested information is mandatory unless otherwise noted. Failure to provide any of the required information may
result in disciplinary action.
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State of California

BCC-LIC-025 (New 10/18
( ) Edmund G. Brown Jr., Governor

California Department of Consumer Affairs
Bureau of Cannabis Control
www.bcc.ca.gov

Bureau of Cannabis Control
Project-Specific Information Form
(To be completed by applicant — attach additional sheets as needed)

If a previously certified or adopted environmental document is not available or does not
exist, you must submit a completed Project-Specific Information Form. The Bureau of
Cannabis Control (Bureau) will use this form to determine whether the project has the

potential to generate significant adverse environmental impacts that might require
preparation of a CEQA document or the need for additional information. (Cal. Code Regs.,
tit. 14, 8 15060(a) [CEQA Guidelines].).

Please provide detailed responses to the items below. If more space is heeded, additional
pages may be added. Missing, incomplete, or inconsistent information may delay the processing
of your application. Applicants must complete this form when the local jurisdiction from which
they received authorization to conduct commercial cannabis activity did not certify a CEQA
document.

Applicant Name:

Application Number:

Local jurisdiction (city/county):

SECTION A. PROJECT LOCATON AND SURROUNDING USES

1. Describe the project location including street address, city, county, Assessor’s Parcel
Number, major cross streets, general plan designation, zoning designation, and any other
physical description that clearly indicates the project site location.

2. Describe the surrounding land uses and zoning designations within one-half mile radius of
the project and list the abutting land uses.

3. Provide a vicinity map and aerial image to show the project location.
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BCC-LIC-025 (New 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor
Bureau of Cannabis Control

www.bcc.ca.gov

4. Provide photographs, not larger than 8 %2 by 11 inches, of the of existing visual conditions as
observed from the publicly accessible vantage point(s).

SECTION B: PROJECT DESCRIPTION

1. Describe the activities included in the project application and identify any other commercial
cannabis activity or activities occurring at the proposed premises.

2. Quantify the project size (total floor area of the project) in square feet and the lot size on
which the project is located, in square feet.

3. List and describe any other related public agency permits and approvals, including any
entitlements required for this project (e.g., those required by a planning commission, city
council, board of supervisors, local air district, or regional water board).

4. Identify whether the applicant is licensed by, or has applied for licensure from, the California
Department of Food and Agriculture or the State Department of Public Health to engage in
commercial cannabis activity at the proposed premises.
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California Department of Consumer Affairs Edmund G. Brown Jr., Governor
Bureau of Cannabis Control

www.bcc.ca.gov

5. Explain whether any of the project activities will expand the existing footprint of the facility
beyond the current structural or parcel boundaries, increase the amount of impervious surface,
or reduce any natural habitat. If the project is part of a larger project, attach a separate sheet to
briefly describe the larger project.

6. Discuss whether the project will increase the quantity and type of solid waste, as defined by

Public Resources Code section 40191, or hazardous waste, as defined by Health and Safety
Code section 25117, that is generated or stored onsite.

7. ldentify the location, type, and quantity of hazardous materials, as defined by Health and

Safety Code section 25260, that are stored, used, or disposed of at the project site and a copy
of the Hazardous Material Business Plan (HMBP) prepared for the proposed premises, if any.

8. List the water source(s) and amount, in gallons, supplied for each indoor and outdoor
commercial cannabis activity at the project site. Identify the wastewater treatment system (e.g.,
septic, aerobic or lagoons) used for the project site.

9. Estimate the number of anticipated employees onsite, occupancy during operating hours,
frequency of deliveries or shipments originating to and from the project site, describe the
anticipated transportation activity at the project site including the effects of the project related to
public transit, bicycle, or pedestrian facilities.
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BCC-LIC-025 (New 10/18
( ) Edmund G. Brown Jr., Governor

California Department of Consumer Affairs
Bureau of Cannabis Control
www.bcc.ca.gov

10. Describe the project’s anticipated operational energy needs, identify the source of energy
supplied for the project and the anticipated amount of energy per day, and explain whether the
project will require an increase in energy demand and the need for additional energy resources.

SECTION C: OTHER RELEVANT CEQA INFORMATION

Submit any other relevant CEQA documentation or information that will assist the Bureau in
determining CEQA compliance (e.g., any environmental impact analysis prepared by a
consultant).
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BCC-LIC-026 (New. 10/18) State of California
California Department of Consumer Affairs Edmund G. Brown Jr., Governor
Bureau of Cannabis Control

www.bcc.ca.gov

Bureau of Cannabis Control
CEQA Exemption Petition Form
(To be completed by applicant — attach additional sheets as needed)

If a previously certified or adopted environmental document is not available or does not
exist, you must submit a completed CEQA Exemption Petition Form to request that the
Bureau of Cannabis Control (Bureau) consider whether the project is exempt from further
CEQA review. You must also submit a completed Project-Specific Information Form to
facilitate the processing of your application. The Bureau will use the Project-Specific
Information Form to determine whether the project has the potential to generate
significant adverse environmental impacts that may require preparation of a CEQA
document or the need for additional information. (Cal. Code Regs., tit. 14, § 15060(a)
[CEQA Guidelines].).

Please provide detailed responses to the items below. If more space is needed, additional
pages may be added. Submit the completed form, attachments, and additional documents with
your application for annual licensure. Missing, incomplete, or inconsistent information may delay
the processing of your application. Applicants must complete this form to request the Bureau of
Cannabis Control (Bureau) to consider whether the project is exempt from further California
Environmental Quality Act (CEQA) review when the local jurisdiction from which they received
authorization to conduct commercial cannabis activity did not certify a CEQA document.

Applicant Name:

Application Number:

Local jurisdiction (city/county):

Justification for categorical exemption (refer the partial list of categorical exemptions provided
below)

Class: Category:

Explanation of how the project fits the exemption indicated above:

The undersigned hereby requests that the Bureau consider whether the proposed activities are
exempt from further environmental review pursuant to the California Environmental Quality Act,
as amended. In completing this request, the applicant is affirming the applicant’s belief that no
significant environmental impact will result from the proposed project.

Applicant Signature (Applicant Printed Name) (Date)
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BCC-LIC-026 (New. 10/18)
California Department of Consumer Affairs
Bureau of Cannabis Control

www.bcc.ca.gov

State of California
Edmund G. Brown Jr., Governor

Partial List of Categorical Exemptions under CEQA

Certain commercial cannabis activities (projects) may be exempt from further environmental
review pursuant to the California Environmental Quality Act (CEQA) because they fall within a
class of projects determined not to have significant effect on the environment. (Cal. Code Regs.,
tit. 14, § 15300 et seqg.) Common exemptions that may apply have been identified below.

Class

Category

Description

Class 1

Existing Facilities

Consists of the operation, repair, maintenance, permitting,
leasing, licensing, or minor alteration of existing public or
private structures, facilities, mechanical equipment, or
topographical features, involving negligible or no expansion
of use beyond that existing at the time of the lead agency's
determination. (Cal. Code Regs., tit. 14, §15301.)

Class 2

Replacement or
Reconstruction

Consists of replacement or reconstruction of existing
structures and facilities where the new structure will be
located on the same site as the structure replaced with a
new structure of substantially the same size, purpose, and
capacity. (Cal. Code Regs., tit. 14, § 15302.)

Class 3

New Construction or
Conversion of Small
Structures

Consists of construction and location of limited numbers of
new, small facilities or structures; installation of small new
equipment and facilities in small structures; and the
conversion of existing small structures from one use to
another where only minor modifications are made in the
exterior of the structure. (Cal. Code Regs., tit. 14, § 15303.)

Class 4

Minor Alterations to Land

Consists of minor public or private alterations in the
condition of land, water, and/or vegetation which do not
involve removal of healthy, mature, scenic trees except for
forestry and agricultural purposes. (Cal. Code Regs., tit. 14,
§ 15304.)

Class 5

Minor Alterations in Land
Use Limitations

Consists of minor alterations in land use limitations in areas
with an average slope of less than 20%, which do not result
in any changes in land use or density. (Cal. Code Regs., tit.
14, § 15305.)

Class 15

Minor Land Divisions

Consists of the division of property in urbanized areas zoned
for residential, commercial, or industrial use into four or
fewer parcels when the division is in conformance with the
General Plan and zoning, no variances or exceptions are
required, all services and access to the proposed parcels to
local standards are available, the parcel was not involved in
a division of a larger parcel within the previous 2 years, and
the parcel does not have an average slope greater than 20
percent. (Cal. Code Regs., tit. 14, § 15315.)

Class 32

In-Fill Development Projects

Consists of projects characterized as in-fill development
meeting the conditions described in Cal. Code Regs., tit. 14,
§ 15332.
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California Department of Consumer Affairs Edmund G. Brown Jr., Governor

Bureau of Cannabis Control
www.bcc.ca.gov

NOTIFICATION AND REQUEST FORM

This Form is to provide the Bureau of any notifications or requests for approval, as required under the regulations. The
instructions provide more information on how to fill out this Form. Sections A through D are applicable to all licensees, unless
indicated otherwise. Section E is applicable only to licensed testing laboratories. Notifications to the Bureau must be completed
within the required timeframe, as set forth in regulations. Some changes or modifications to business practices cannot be
completed without the required notification and/or prior approval from the Bureau, such as those in Section A. All required
information and materials must be attached and submitted with the Form. Multiple boxes may be checked.

Licensee Name: License Record Number: License Expiration Date:

A. REQUESTS FOR APPROVAL
D Request to Add A or M Designation - 5023(f)

D Request to Add or Remove a Commercial Cannabis Activity (microbusiness only) - 5023(g)

D Physical Modification of Premises (requires fee) - 5027

D Inability to Comply Due to Disaster - Notification and Request - 5038(a)

DChange of List of Licensees and Employees Participating in Temporary Cannabis Event - 5601(i)
D Purchase of Former Licensee's Cannabis Goods - 5024.1

B. REQUIRED NOTIFICATIONS
D Death, Incapacity, Receivership, Assignment of Creditors, or Other Event Rendering an Owner Incapable - 5024(a)

DCriminal Conviction of Any Owner - 5035(a)

DCiviI Penalty or Judgment Against Licensee or Any Owner - 5035(b)

DAdministrative Order or Civil Judgment for Violation of Labor Standards Against Licensee or Any Owner - 5035(c)

D Revocation of a Local License, Permit, or Other Authorization - 5035(d)

D Discovery of Significant Discrepancy in Inventory - 5036(a)(1)

D Discovery of Diversion, Theft, Loss, or Any Other Criminal Activity Pertaining to Operation of a License - 5036(a)(2) & 5036(a)(3)
D Discovery of Loss or Unauthorized Alteration of Records of Cannabis Goods, Customers, or Employees or Agents - 5036(a)(4)
D Discovery of Any Other Breach of Security - 5036(a)(5)

DUnable to Resolve Compliance Natification in Track and Trace Within Three Business Days - 5048(¢e)(2)

DConnectivity to Track and Trace is Lost - 5050(b)

D Discovery that Notice of Suspension or Notice of Revocation Has Been Removed or is Damaged and lllegible - 5811(e) & 5812(f)
C. BUSINESS MODIFICATIONS AND OTHER CHANGES
D Licensed Premises is Abandoned, Quit, or Closed for a Period Exceeding 30 Consecutive Calendar Days - 5022(a)

D Labor Peace Agreement - 5023(b)

DChange in Ownership - 5023(c)

DChange in Financial Interest Holders - 5023(d)
DChange in Contact Information - 5023(e)(1)

DChange in Name or Legal Business Name - 5023(e)(2)
DChange in DBA or FBN - 5023(e)(3)

DChange to Financial Information - 5023(e)(4)
DChange in Bond - 5023(e)(5)

DChange or Lapse in Insurance for Distributor - 5023(e)(6)

DMovement of Cannabis Goods to Prevent Immediate Loss, Theft, or Degradation from Disaster - 5038(h)
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D. CHANGES TO VEHICLE INFORMATION
DUse of New Vehicle or Trailer by a Distributor for Transportation of Cannabis Goods (notification is required prior to use) - 5312(b)

DChange to Distributor Vehicle or Trailer Information - 5312(c)
DUse of New Vehicle or Trailer by a Laboratory for Transportation of Samples (notification is required prior to use)- 5709(c)

DChange to Laboratory Vehicle or Trailer Information - 5709(d)
E. REQUIRED NOTIFICATIONS FOR TESTING LABORATORIES
DAppIication for Each ISO/IEC 17025 Accreditation is Granted or Denied - 5703(i)

DUse of New or Altered Test Methods by Testing Laboratory - 5713(d)(8)

D Notification of Receipt of Proficiency Testing Results (if not concurrently sent to the Bureau by the provider) - 5733(h)
DCompIetion of Internal Audit by Testing Laboratory - 5735(c)

D Receipt of Accrediting Body On-site Audit Findings by Testing Laboratory - 5735(d)

Use space below for additional information, as needed.

DISCLOSURES

Mandatory Submission

Submission of the requested information is mandatory unless otherwise noted. Failure to provide any of the required information may
result in disciplinary action.

See Instructions on the Following Pages
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BUREAU NOTIFICATION AND REQUEST FORM INSTRUCTIONS

Pursuant to the provisions in the Bureau'’s regulations and the Medicinal and Adult-Use Cannabis Regulation
and Safety Act (MAUCRSA), there are specific instances when licensees are required to notify the Bureau of
changes to business operations. When completing the Bureau Notification and Request Form, please check
the box next to item(s) that require Bureau notification or request and attach any other information required
and relevant to the notification requirement(s). The general requirements for each notification or request item
are listed below. Specific requirements can be found in the relevant code sections of the Bureau’s
regulations. All sections are in reference to the California Code of Regulations, title 16, division 42.

A. REQUESTS FOR APPROVAL
Request to Add A or M Designation - 5023(f)

A licensee may request to add an A-designation or M-Designation to their license by sending a natification to
the Bureau signed by at least one owner as defined in section 5003 of the Bureau’s regulations. A licensee
shall not operate under the requested designation until they have received approval from the Bureau. The
Bureau will be required to obtain direct confirmation from the local jurisdiction for the additional designation
prior to approval.

Request to Add or Remove a Commercial Cannabis Activity - 5023(q)

A microbusiness licensee may add or remove a commercial cannabis activity to their license if doing so is
consistent with the requirement that licensees engage in at least three (3) commercial cannabis activities.
The licensee will be required to submit all licensing requirements for the requested new activity.

A licensee shall request the modification by completing a physical modification of premises request pursuant
to section 5027 of the Bureau’s regulations. A licensee shall not engage in a new commercial cannabis
activity until they have paid for the modification and received approval from the Bureau.

Physical Modification of Premises — 5027

A licensee shall not, without the prior written approval of the Bureau, make a physical change, alteration, or
modification of the licensed premises that materially or substantially alters the licensed premises or the use of
the licensed premises from the premises diagram originally filed with the license application. A licensee shall
request approval of a physical change, alteration, or modification in writing, and the request shall include a
new premises diagram, payment of a fee, and any additional documentation as requested by the Bureau.

Inability to Comply Due to Disaster — Notification and Request - 5038(a)

If a licensee is unable to comply with any licensing requirements due to a disaster, as provided in section
5038 of the Bureau’s regulations, the licensee may notify the Bureau of this inability to comply and request
relief from the specific licensing requirement. The Bureau may exercise its discretion to provide temporary
relief from specific regulatory requirements.

Change of List of Licensees and Employees Participating in Temporary Cannabis Event - 5601(i)

If the list of licensees and employees participating in a temporary cannabis event changes after the
application is submitted or after the license is issued, the temporary cannabis event applicant shall submit an
updated list of all licensees and employees that will be providing onsite sales of cannabis goods at the
temporary cannabis event and an updated diagram, to the Bureau no less than 72 hours before the event.
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Purchase of Former Licensee's Cannabis Goods Inventory - 5204.1

A licensed distributor or licensed microbusiness authorized to engage in distribution may be authorized to
purchase and distribute a former’s licensee’s entire inventory stock, upon meeting certain requirements,
including requesting approval from the Bureau, within 14 calendar days of the termination of the former
licensee’s license.

B. REQUIRED NOTIFICATIONS

Death, Incapacity, or Other Event Rendering an Owner Incapable - 5024(a)

In the event of the death, incapacity, receivership, assignment for the benefit of creditors or other event
rendering one or more owners’ incapable of performing the duties associated with the license, the owner or
owners’ successor in interest (e.g., appointed guardian, executor, administrator, receiver, trustee, or
assignee) shall notify the Bureau in writing, within 14 calendar days.

To continue operations or cancel the existing license, the successor in interest shall submit to the Bureau the
following:

(1) The name of the successor in interest.
(2) The name of the owner(s) for which the successor in interest is succeeding and the license number;
(3) The phone number, mailing address, and email address of the successor in interest; and

(4) Documentation demonstrating that the owner(s) is incapable of performing the duties associated with the
license such as a death certificate, or a court order, and documentation demonstrating that the person
making the request is the owner or owners’ successor in interest such as a court order appointing
guardianship, receivership, or a will or trust agreement.

Criminal Conviction of Any Owner - 5035(a)

A licensee shall ensure that the Bureau is notified in writing of a criminal conviction of any owner, either by
mail or electronic mail, within 48 hours of the conviction. The written notification to the Bureau shall include
the date of conviction, the court docket number, the name of the court in which the owner was convicted, and
the specific offense(s) for which the owner was convicted.

Civil Penalty or Judgment Against Licensee or Any Owner - 5035(b)

A licensee shall ensure that the Bureau is notified in writing of a civil penalty or judgment rendered against
the licensee or any owner in their individual capacity, either by mail or electronic mail, within 48 hours of
delivery of the verdict or entry of judgment, whichever is sooner. The written notification shall include the date
of verdict or entry of judgment, the court docket number, the name of the court in which the matter was
adjudicated, and a description of the civil penalty or judgment rendered against the licensee.

Administrative Order or Civil Judgment for Violation of Labor Standards - 5035(c)

A licensee shall ensure that the Bureau is notified in writing of an administrative order or civil judgement for
violations of labor standards against the licensee or any owner in their individual capacity, either by mail or
electronic mail, within 48 hours of delivery of the order. The written notification shall include the date of the
order, the name of the agency issuing the order, and a description of the administrative penalty or judgement
rendered against the licensee or owner.
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Revocation of a Local License, Permit, or Other Authorization - 5035(d)

A licensee shall ensure that the Bureau is notified in writing of the revocation of a local license, permit, or
other authorization, either by mail or electronic mail within 48 hours of receiving notice of the revocation. The
written notification shall include the name of the local agency involved, a written explanation of the
proceeding or enforcement action, and the specific violation(s) that led to revocation.

Discovery of Significant Discrepancy in Inventory - 5036(a)(1)

A licensee shall notify the Bureau and local law enforcement within 24 hours of discovery of a significant
discrepancy, as defined in section 5034 of the Bureau’s regulations. The notification shall be in writing and
include the date and time of occurrence of the theft, loss, or criminal activity, the name of the local law
enforcement agency that was notified, and a description of the incident including, where applicable, the
item(s) that were taken or lost.

Discovery of Diversion, Theft, Loss, or Any Other Criminal Activity - 5036(a)(2) & 5036(a)(3)

A licensee shall notify the Bureau and local law enforcement within 24 hours of discovery of diversion, theft,
loss, or any other criminal activity pertaining to the operations of the licensee. A licensee shall also notify the
Bureau and local law enforcement within 24 hours of discovery of diversion, theft, loss, or any other criminal
activity by an agent or employee of the licensee pertaining to the operations of the licensee.

The notification shall be in writing and include the date and time of occurrence of the theft, loss, or criminal
activity, the name of the local law enforcement agency that was notified, and a description of the incident
including, where applicable, the item(s) that were taken or lost.

Discovery of Loss or Unauthorized Alteration of Records - 5036(a)(4)

A licensee shall notify the Bureau and local law enforcement within 24 hours of discovery of loss or
unauthorized alteration of records related to cannabis goods, customers, or the licensee’s employees or
agents. The notification shall be in writing and include the date and time of occurrence of the theft, loss, or
criminal activity, the name of the local law enforcement agency that was notified, and a description of the
incident including, where applicable, the item(s) that were taken or lost.

Discovery of Any Other Breach of Security - 5036(a)(5)

A licensee shall notify the Bureau and local law enforcement within 24 hours of discovery of any other breach
of security. The notification shall be in writing and include the date and time of occurrence of the theft, loss, or
criminal activity, the name of the local law enforcement agency that was notified, and a description of the
incident including, where applicable, the item(s) that were taken or lost.

Inability to Resolve Compliance Notification in Track and Trace Within 3 Business Days - 5048(e)(2)

A licensee shall monitor all compliance notifications from the track and trace system, and timely resolve the
issues detailed in the compliance notification. If a licensee is unable to resolve a compliance notification
within three business days of receiving the notification, the licensee shall notify the Bureau immediately.

Connectivity to Track and Trace is Lost - 5050(b)

A licensee shall notify the Bureau immediately of any loss of connectivity to the track and trace system.

BCC-LIC-027 (New 10/18) Page 5 of 9



Notice of Suspension or Revocation Has Been Removed or is Damaged and lllegible - 5811(e) &
5812(f

A licensee whose license has been suspended shall notify the Bureau within 24 hours of discovering that the
notice required under section 5811(b) of the Bureau’s regulations has been removed or damaged to an extent
that makes the notice illegible.

A person whose license has been revoked shall notify the Bureau within 24 hours of discovering that the
notice required under section 5812(b) of the Bureau’s regulations has been removed or damaged to an extent
that makes the notice illegible.

C. BUSINESS MODIFICATIONS AND OTHER CHANGES

Licensed Premises is Abandoned, Quit, or Closed for a Period Exceeding 30 Consecutive Calendar
Days - 5022(a)

A licensee who abandons, quits or who closes their licensed premises for a period exceeding 30 consecutive
calendar days, shall request in writing that the Bureau cancel the license, within 14 calendar days after
closing, quitting, or abandoning the licensed premises. The Bureau may revoke the license of a licensee who
fails to comply. Upon cancellation or revocation of the license, the licensee shall not display and shall destroy
the license certificate.

If a licensee must close the licensed premises for a period exceeding 30 consecutive calendar days to make
renovations or repairs, the Bureau may allow the licensee to retain the license if the licensee complies with
the requirements in section 5027 of the Bureau’s regulations (see Material or Substantial Changes,
Alterations, or Modifications of Premises — 5027).

Labor Peace Agreement - 5023(b)

If at the time of licensure, a licensee employed less than 20 employees and later employs 20 or more
employees, the licensee shall provide to the Bureau a document attesting that the licensee has entered into a
labor peace agreement and will abide by the terms of the agreement, as soon as reasonably practicable once
employing 20 or more employees. Once the licensee has entered into the labor peace agreement, the
licensee shall provide the Bureau with a copy of the labor peace agreement signature page(s).

Change in Ownership - 5023(c)

If one or more of the owners of a license change, a new license application and fee shall be submitted to the
Bureau within 14 calendar days of the effective date of the ownership change. The business may continue to
operate under the active license while the Bureau reviews the application if at least one owner is not
transferring ownership interest and will remain as an owner under the new license and ownership structure. If
all owners will be transferring their ownership interest, the business shall not operate under the new
ownership structure until the new license application has been approved by the Bureau.

A change in ownership occurs when a new person meets the definition of owner in section 5003 of the
Bureau'’s regulations. A change in ownership does not occur when one or more owners leave the business by
transferring their ownership interest to the other existing owner(s). In cases where one or more owners leave
the business by transferring their ownership interest to the other existing owner(s), the owner or owners that
are transferring their interest shall provide a signed statement to the Bureau confirming that they have
transferred their interest.
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Change in Financial Interest Holders - 5023(d)

When there is a change in persons with financial interest(s) in the commercial cannabis business that do not
meet the requirements for a new license application, the licensee shall submit the information required by
section 5004 to the Bureau within 14 calendar days of the change. This information includes the name,
birthdate, and government-issued identification type and number for all new individuals who have a financial
interest in a commercial cannabis business, as defined in section 5004. If an individual who was previously
listed as a financial interest holder no longer has a financial interest, provide the first and last name of the
individual and indicate that this individual no longer has a financial interest.

Change in Contact Information - 5023(e)(1)

If there is any change to any contact information from the information provided to the Bureau in the original
application or subsequent notification, the license shall provide the Bureau with the new contact information
within 14 calendar days of the change.

Change in Name or Legal Business Name - 5023(e)(2)

If the licensee is an individual, the licensee shall notify the Bureau within 14 calendar days of any change to
their name. If a licensee is a business entity, the licensee shall notify the Bureau within 14 calendar days of
any change to the legal business name.

Change in DBA or FBN - 5023(e)(3)

If there is any change in business trade name (DBA) or fictitious business name (FBN), the licensee shall
notify and provide the Bureau with the new information for the business trade hame and/or fictitious business
name within 14 calendar days.

Change to Financial Information - 5023(e)(4)

If there is any change to financial information including funds, loans, investments, and gifts, required to be
reported in the original application under section 5002(c)(18) of the Bureau’s regulations, the licensee shall
notify and provide the Bureau with the new financial information within 14 calendar days.

Change in Bond - 5023(e)(5)

If there is any change to the surety bond required to be submitted to the Bureau in the original application
under section 5008 of the Bureau’s regulations, the licensee shall notify the and provide the Bureau with a

copy of the new or changed surety bond within 14 calendar days.

Change or Lapse in Insurance - 5023(e)(6)

If there is any change or lapse in insurance coverage required for a licensed distributor under section 5308 of
the Bureau’s regulations, the licensee shall notify and provide the Bureau with the new insurance information
within 14 calendar days.

Movement of Cannabis Goods to Prevent Immediate Loss, Theft, or Degradation from Disaster -
5038(h)

If a licensee needs to move cannabis goods stored on the licensed premises to another location immediately
to prevent loss, theft, or degradation of the cannabis goods from the disaster, as provided in section 5038 of
the Bureau’s regulations, the licensee may move the cannabis goods without obtaining prior approval if:
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(1) The cannabis goods are moved to a secure location where access to the cannabis goods can be
restricted;

(2) The licensee notifies the Bureau in writing that the cannabis goods have been moved and that the
licensee is requesting relief from complying with specific licensing requirements within 24 hours of moving the
cannabis goods;

(3) The licensee agrees to grant the Bureau access to the location where the cannabis goods have been
moved to for inspection; and

(4) The licensee submits in writing to the Bureau within 14 calendar days of moving the cannabis goods a
request for temporary relief that clearly indicates what statutory and regulatory sections relief is requested
from, the time period for which the relief is requested, and the reasons relief is needed for the time specified.

D. CHANGES TO VEHICLE INFORMATION

Use of New Vehicle or Trailer by a Distributor for Transportation - 5312(b)

A licensed distributor shall provide the Bureau with the required vehicle information in writing for any new
vehicle or trailer that will be used to transport cannabis goods prior to using the vehicle or trailer to transport
cannabis goods. Required vehicle information includes: (1) Proof that the licensed distributor is the registered
owner under the Vehicle Code for each vehicle and trailer used to transport cannabis goods; (2) The year,
make, model, license plate number, and numerical Vehicle Identification Number (VIN) for each vehicle and
trailer used to transport cannabis goods; and (3) Proof of insurance for each vehicle and trailer used to
transport cannabis goods.

Change to Distributor Vehicle or Trailer Information Used for Transportation - 5312(c)

A licensed distributor shall provide the Bureau with any changes to the required vehicle information in writing
within 30 calendar days. Required vehicle information includes: (1) Proof that the licensed distributor is the
registered owner under the Vehicle Code for each vehicle and trailer used to transport cannabis goods; (2)
The year, make, model, license plate number, and numerical Vehicle Identification Number (VIN) for each
vehicle and trailer used to transport cannabis goods; and (3) Proof of insurance for each vehicle and trailer
used to transport cannabis goods.

Use of New Vehicle or Trailer by a Laboratory for Transportation of Samples - 5709(c)

A licensed laboratory shall provide the Bureau with the required vehicle information in writing for any new
vehicle or trailer that will be used to transport cannabis goods samples prior to using the vehicle or trailer.
Required vehicle information includes: (1) Proof that the laboratory is the registered owner under the Vehicle
Code for each vehicle and trailer used to transport cannabis goods samples; (2) The year, make, model,
license plate number, and numerical Vehicle Identification Number (VIN) for each vehicle and trailer used to
transport cannabis goods samples; and (3) Proof of insurance for each vehicle used to transport cannabis
goods samples.

Change to Laboratory Vehicle or Trailer Information Used for Transportation of Samples - 5709(d)

A licensed laboratory shall provide the Bureau with any changes to the required vehicle information in writing

within 30 calendar days. Required vehicle information includes: (1) Proof that the laboratory is the registered

owner under the Vehicle Code for each vehicle and trailer used to transport cannabis goods samples; (2) The
year, make, model, license plate number, and numerical Vehicle Identification Number (VIN) for each vehicle
and trailer used to transport cannabis goods samples; and (3) Proof of insurance for each vehicle used to
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transport cannabis goods samples.

E. REQUIRED NOTIFICATIONS FOR TESTING LABORATORIES
Application for Each ISO/IEC 17025 Accreditation is Granted or Denied - 5703(i)

A testing laboratory licensee with a provisional testing laboratory license pursuant to section 5703 of the
Bureau’s regulations shall notify the Bureau if the application for each ISO/IEC 17025 accreditation is granted
or denied within 5 business days of receiving the decision from the accrediting body.

Use of New or Altered Test Methods by Testing Laboratory - 5713(d)(8)

Testing Laboratories are required to generate a validation report for each test method pursuant to the
requirements in section 5713 of the Bureau’s regulations. If a testing laboratory uses a new or altered test
method, the testing laboratory shall submit the new validation report to the Bureau within 5 business days.

Notification of Receipt of Proficiency Testing Results (if not concurrently sent) - 5733(h)

Pursuant to section 5733 of the Bureau’s regulations, a testing laboratory is required to participate in a
proficiency testing program provided by an organization that operates in conformance with the requirements
of ISO/IEC 17043.

The laboratory shall request the proficiency testing program provider to send results concurrently to the
Bureau, if available, or the laboratory shall provide the PT program results to the Bureau within 3 business
days after the laboratory receives notification of their test results from the proficiency testing program
provider.

Completion of Internal Audit by Testing Laboratory - 5735(c)

Pursuant to section 5735 of the Bureau’s regulations, a testing laboratory is required to conduct an internal
audit at least once per year, or in accordance with the ISO/IEC 17025 accrediting body’s requirement,
whichever is more frequent. The testing laboratory shall submit the results of the internal audit to the Bureau
within 3 business days of completing the internal audit.
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