3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


From: AK Green Labs

To: Marijuana Licensing (CED sponsored)

Subject: Re: MJ-15 Operating Plan for AK Green Labs, LLC #10186
Date: Friday, December 30, 2016 1:28:47 PM

Hi Jane,

Not sure what you're asking for since that's what | put in the docs | submitted. Summarizing
those:

We bought new chromatography equipment, so we have new SOPs for Cannabinoid Analyses
on all MJ products and Residual Solvent Analyses. Then we added Terpene Analyses and new
Microbial testing procedures.

Is that what you wanted to know ?
Regards,

Brian

On Fri, Dec 30, 2016 at 12:43 PM Marijuana Licensing (CED sponsored)
<marijuana.licensing@alaska.gov> wrote:

Brian,

I am working on your MJ-15, can you please email me a summary of what you are
changing.



mailto:akgreenlabs@gmail.com

mailto:marijuana.licensing@alaska.gov

mailto:marijuana.licensing@alaska.gov



Thank you

Jane Sawyer

State of Alaska-DCCED

Alcohol and Marijuana Control Office

550 W 7" Avenue Ste. 1600

Anchorage, AK 99501

907-269-0350





Alcohol & Marijuana Control Office

Wy, 550 W 71" Avenue, Suite 1600
e J Anchorage, AK 99501
marijuana.licensing@alaska.gov

/ hitps:/fwww.commerce.alaska.goviweb/amco

!.f Alaska Marijuana Control Board Phone: 807.269.0350
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w. Cover Sheet for Marijuana Establishment Applications

What is this form?

This cover sheet must be completed and submitted any time a document, payment, or other marijuana establishment application item is
emailed, mailed, or hand-delivered to AMCO's main office.

rill be bt irn d i 4

without this page wi eturned in the manner in which they were received.
Section 1 — Establishment Information

Enter information for the business seeking to be licensed, as identified on the license application.

! Licensee: AK GREEN LABS, LLC License Number: | 10186
f License Type: Marijuana Testing Facility
' Doing Business As: | AK GREEN LABS LLC
Physical Address: 2509 Fairbanks Street, Suite A
City: Anchorage State: |AK | Zip Code: | 99503
Designated Brian Coyle
Licensee:
Email Address: akgreenlabs@gmail.com

Section 2 ~ Attached Items

List all documents, payments, and other items that are being submitted along with this page.

Attached items: Form MJ-15 Operating Plan Change

Pages changed from Form MJ-06: Marijuana Testing Facility

OFFICE USE ONLY
Received Date: Payment Submitted Y/N: Transaction #:






Alcohol and Marijuana Control Office

th =
AR, 550 W7 Avenue, Suite 1600
f Fadam Anchorage, AK 39501
/-/— \J g i licensing@alaska.gov

g \ https://www.commerc 0
| @ 4 ] ) Phone: 907.269.0350
- __h_/_u v Alaska Marijuana Control Board
RS Form MJ-15: Operating Plan Change

-
What is this form?

This operating plan change form is required for all marijuana establishment licensees seeking to change a licensed marijuana
establishment’s existing operating plan, under 3 AAC 306.100. With this form, a licensee may request changes to as much or as little
as desired of Form MJ-01 and/or the corresponding operating plan supplemental for the establishment’s license type.

The required $250 change fee may be made by credit card online (VISA, MasterCard, or Discover), or by check or money order.

Please download, complete, and submit with this form only the pages of Form MJ-01 and/or the corresponding operating plan
supplemental that contain sections that you are requesting to change. All fields that are left blank will be considered unchanged
from the existing operating plan. All fields that are completed and submitted with this form will be considered as changes to the
existing operating plan and are subject to board approval. Please do not submit any wholly unchanged pages of an operating plan.

The form(s) that | am requesting board approval to change is:

Form MJ-01: Marijuana Establishment Operating Plan

Form MIJ-03: Retail Marijuana Store Operating Plan Supplemental

Form MIJ-04: Marijuana Cultivation Facility Operating Plan Supplemental

Form MJ-05: Marijuana Product Manufacturing Facility Operating Plan Supplemental

v/ | Form MIJ-06: Marijuana Testing Facility Operating Plan Supplemental

This form must be completed and submitted to AMCO’s main office prior to changing existing operations. The
licensed establishment’s operations may not be altered unless and until the Marijuana Control Board has approved
of the changes. Please note that licensees seeking to change operating plans for multiple licenses must submit a
separate completed copy of this form for each license.

Section 1 - Establishment Information

Enter information for the licensed establishment.

Licensee: AK Green Labs LLC License Number: (10186

License Type: Marijuana Testing Facility
Doing Business As: | AK Green Labs LLC
Premises Address: 2509 Fairbanks Street, Suite A

City: ANctorAr6E state: | A\ | 2P |99503

m
[Form MJ-15] (rev 06/20/2016) Pagelof2





Alcohol and Marijuana Control Office

550 W 7" Avenue, Suite 1600

Anchorage, AK 99501
marijuana.licensing@alaska.gov
https://www.commerce.alaska.gov/web/ameo
Phone: 907.269.0350

Alaska Marijuana Control Board

Form MJ-15: Operating Plan Change

As a marijuana establishment licensee, | declare under penalty of unsworn falsification that | have examined this form, including all

accompanying documents, schedules, and statements, and to the best of my knowledge and belief find them to be true, correct, and
complete.

%f{ e Q&fq&?—

Signature6f licensee '13"

Brian Coyle

Printed name

]' M
Subscribed and sworn to before me this aaz day of iﬁ@éow Z:_QJ\_, ,20/ é: ;
( AN A K)

Notary Publicin and forfhe Staté o Alaska.

Notary Public
SHARON R. LEIPPI
State of Alaska
My Commission Expires Jun 8, 2018

D

My commission expires: CU)M £ F ) / &

M

[Form Mi-15] (rev 06/20/2016) Page 2 of 2





@ ~  Alaska Marijuana Control Board
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Alcohol and Marijuana Control Office
550 W 7™ Avenue, Suite 1600

—fr.r_mf_ugzt/ Form MJ-06: Marijuana Testing Facility

marijuana.licen

Anchorage, AK 99501

SKd. g WED/

Phone: 907.269.0350

What is this form?

This operating plan supplemental form is required for all applicants seeking a marijuana testing facility license and must accompany
the Marijuana Establishment Operating Plan (Form MJ-01), per 3 AAC 306.020(b)(11). Applicants should review Chapter 306:
Article 6 of the Alaska Administrative Code. This form will be used to document how an applicant intends to meet the

requirements of those regulations. If your business has a formal operating plan, you may include a copy of that operating plan with
your application, but all fields of this form must still be completed per 3 AAC 306.020 and 3 AAC 306.615(2).

What additional information is required for testing facilities?

Applicants must identify how the proposed establishment will comply with applicable regulations regarding the following:

e Prohibitions

e f[esting practices

and procedures

e Employee qualification and training

® Security

® Reporting and records retention

This form must be submitted to AMCO’s main office before any marijuana testing facility license application will be

considered complete.

Section 1 - Establishment Information

Enter information for the business seeking to be licensed, as identified on the license application.

[Form MJ-06] (rev 02/12/2016)

Licensee: AK Green Labs LLC License Number: |10186

License Type: Marijuana Testing Facility

Doing Business As: |AK Green Labs LLC

Premises Address: (2509 Fairbanks St, Suite A

City: Anchorage State: |ALASKA| ZIP: (99503
e

Pagelof8





Alcohol and Marijuana Control Office
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i Operating Plan Supplemental
s~ Form MJ-06: Marijuana Testing Facility

Section 2 - Prohibitions

Applicants should review 3 AAC 306.610 and be able to answer “Agree” to all items below.

The marijuana testing facility will not: Agree Disagree

Sell, deliver, distribute or transfer any marijuana or marijuana product to a consumer, with or without

compensation

Allow any person to consume marijuana or marijuana product on its licenses premises

Section 3 - Testing Practices and Procedures

Review the requirements under 3 AAC 306.615, 3 AAC 306.635 — 3AAC 306.645, and 3 AAC 306.660, and identify how the proposed
establishment will meet the listed requirements.

Describe each test the marijuana testing facility will offer:

Potency of flower, concentrates, extracts and all marijuana products including edible products.
Samples will be analyzed for ASTHC, THCA, CBD, CBDA, CBN and other cannabinoids e.g.
CBDV, CBDVA, CBG, CBC, A8THC and THCV

Residual Solvent Analysis on solvent-based extracts.
Samples will be analyzed for Butane, Heptane, Hexane, Benzene, Toluene and Xylenes
meta-xylenes, para-xylenes and ortho-xylenes.

Microbial Screening of flower, trim, non-solvent based extracts and marijuana products.
Samples will be tested for Salmonella, Ecoli STEC and Aspergillius - fumigatus, flavus and
niger

Terpene Analyses on flower, trim, concentrates, extracts and marijuana products
Alpha-Pinene, Beta-Myrcene, Beta-Caryophyllene, Caryophyllene oxide, Citroneliol,
Humulene, D-Limonene, Linalool, Phytol, Terpinolene, Alpha-Bisabolol, Delta-3-Carene,
Camphene, Geraniol, Guaiol, p-Cymene, Isopulegol, Nerolidol, Ocimene, Beta-Pinene,
Eucalyptol (1,8 Cineole), Alpha-Terpinene, Gamma-Terpinene. This is our current list and it
may grow in time.

[Form M3-06] (rev 02/12/2016) Page2of 8





Alcohol and Marijuana Control Office
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Operating Plan Supplemental

m/us*’ Form MIJ-06: Marijuana Testing Facility

a.gov

.alaska.gov/web/amco
Phone: 907.269.0350

Standard Operating Procedure Manual (3 AAC 306.640):

Applicants for marijuana testing facilities must have a written procedures manual with detailed instructions explaining how to
perform each testing method the applicant or marijuana testing facility uses, and minimum standards for each test. Applicants
should be able to answer “Agree” to all items below.

The marijuana testing facility will ensure that the standard operating procedure manual: Agree Disagree
Is available to each employee at all times .
Will cover at least the required procedures listed under 3 AAC 306.640 =

Describe the marijuana testing facility’s standard operating procedure for each test the facility will offer:

These are brief descriptions only of our procedures. Our detailed procedures for extraction and
analysis have been reviewed and passed by A2LA, and are available in the Laboratory.

Potency will be analyzed using a HPLC (High-performance Liquid Chromatograph with a DAD
(Diode Array Detector). Samples will be extracted through a multi-step process including:
grinding, vortexing, sonication and extraction with methanol, acetone, cyclohexane and
ethanol. Some marijuana products, especially gelatin based ones, will require extended
agitation and centrifuging for a complete extraction. Extracted fluid is filtered and injected to
the HPLC for separation and detection. Data files are analyzed using the Shimadzu
LabSolutions suite of software.

Residual Solvents will be analyzed on the GC (Gas Chromatograph) with a MS (Mass
Spectrometer) detector and HS (Headspace) injector. Samples are dissolved in octanol, loaded
onto the headspace autosampler and an aliquot of the gas phase (headspace) is injected to the
GCMS for separation and detection of compounds. Data files are analyzed using the Shimadzu
LabSolutions suite of software.

Terpenes are analyzed on either the HPLC or the GCMS using the liquid injector. Sample
preparation and extraction procedures are the same as used for the Potency analyses. Data
files are analyzed using the Shimadzu LabSolutions suite of software.

Microbial Testing procedures are on continuation page.

[Form MJ-06] (rev 02/12/2016) Page3of 8
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s> Form MJ-06: Marijuana Testing Facility

Laboratory Testing of Marijuana and Marijuana Products (3 AAC 306.645):

A licensed marijuana testing facility must meet minimum standards for laboratory testing. Applicants should be able to answer
“Agree” to all items below.

The marijuana testing facility applicant has: Agree Disagree

Read and understands and agrees to the requirements listed under 3 AAC 306.645

Describe the acceptable range of results for each test the marijuana testing facility will offer:

Potency of Edibles

Single servings of marijuana products that have a THC content greater than 6mg/g
(5mg/g +20%) will be noted in METRC and AMCO notified.

Residual Solvent Analysis

Solvent-extracted concentrates will be tested for residual solvent content, with results
expressed in parts per million (ppm). Acceptable limits per gram are: a) Butanes: < 800
ppm; b) Heptanes: < 500 ppm; c) Benzene: < 1 ppm; d) Toluene: < 1 ppm:; e) Hexane: <
10 ppm; and f) Total Xylenes (m,p & o-xylenes) < 1 ppm. If a sample exceeds any one of
these concentration levels, the sample is failed

Visual Inspection

Foreign matter seen during visual inspection will be noted in METRC including:

- Visible contaminants (e.g. sample spiked with kief or extract)

- Obvious foreign matter (e.g. hair, insect parts, excreta, feathers, decomposed material,
and miscellaneous matter such as soil, sand, glass, rust, or other foreign substances.

The regulations do not give any criteria for failure by visual inspection, so we will only
recommend failing a sample for egregious contamination.

Microbial Screening

Samples presenting evidence of the presence of one (1) colony-forming unit (CFU) of Salmonella,
SHiga-toxin Ecoli (STEC), or Aspergillius - flavus, fumigatus or niger - detected in one (1) gram of
sample shall be reported into METRC as a failure.

[Form MJ-06] (rev 02/12/2016) Page4of 8
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(Additional Space as Needed):

Describe the Marijuana Testing Facility’s procedure for each test the facility will offer
(continued).

Mi ial Testi rocedures

All samples are first is dispersed in buffered peptone water to enrich any colonies that may be
present.

Salmonella Tests: A volume of the peptone water containing any bacteria that are dispersed and
enriched is transferred to Salmonella chromogenic agar. After 24-hour incubation, colonies
characteristic of Salmonella are identified by shape and color.

Shiga-toxin E. coli (STEC) Tests: A volume of the peptone water containing any bacteria that aredispersed
and enriched is transferred to MacConkey broth. After 24-hour incubation, each tube is sl
examined for turbidity and color to indicate Lactose-fermenting microorganisms such as E. coli. Sample
indicative of E. coli growth are tested for Shiga toxin using ImmunoCard STAT! EHEC test devices based on
the immunochromographic lateral flow principle (Meridian Biosciences, Cincinnati, OH).

Aspergillus Tests: A volume of the peptone water containing any mold spores that are dispersed is
transferred to Dichloran rose bengal chloramphenicol (DRBC) agar. After 48-hour incubation, mold colonies
suspected of being Aspergillus sp. are examined microscopically to observe diagnostic features of
Aspergillus fumigatus, Aspergillus flavus, and Aspergillus niger (brasiliensis). Identification

will be based on: Larone, D. H. 2002. Medically important fungi: a guide to identification, 4th ed. ASM Press,
Washington, D.C. (or equivalent reference).

[Form mi-06] (rev 02/12/2016) Page8of 8
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Cover Sheet for Marijuana Establishment Applications

What is this form?

This cover sheet must be completed and submitted any time a document, payment, or other marijuana establishment application item is
emailed, mailed, or hand-delivered to AMCO's main office.

ltems that are submitted without this page will be returned in the manner in which they were received.

Section 1 — Establishment Information

Enter information for the business seeking to be licensed, as identified on the license application.

Licensee: AK GREEN LABS, LLC License Number: | 10186

License Type: Marijuana Testing Facility

Doing Business As: | AK GREEN LABS LLC

Physical Address: 2509 Fairbanks Street, Suite A

City: Anchorage | State: I AK I Zip Code: | 99503

Designated Owner: Brian Coyle

Email Address: akgreenlabs@gmail.com

Section 2 - Attached Items

List all documents, payments, and other items that are being submitted along with this page.

Attached ltems:
MJ-01: Operating plan

and;

addendum to operating plan.

OFFICE USE ONLY
Received Date: Payment Submitted Y/N: Transaction #:






Alcohol and Marijuana Control Office

550 W 7" Avenue, Suite 1600

Anchorage, AK 99501
marijuana.licensing@alaska.gov
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Phone: 907.269.0350

/  Alaska Marijuana Control Board

Form MJ-01: Marijuana Establishment Operating Plan
“

What is this form?

An operating plan is required for all marijuana establishment license applications. Applicants should review Title 17.38 of Alaska
Statutes and Chapter 306 of the Alaska Administrative Code. This form will be used to document how an applicant intends to meet
the requirements of those statutes and regulations. If your business has a formal operating plan, you may include a copy of that
operating plan with your application, but all fields of this form must still be completed per 3 AAC 306.020(c).

What must be covered in an operating plan?
Applicants must identify how the proposed premises will comply with applicable statutes and regulations regarding the following:

e Security

¢ Inventory tracking of all marijuana and marijuana product on the premises
e Employee qualification and training

e Waste disposal

e Transportation and delivery of marijuana and marijuana products

e Signage and advertising

e Control plan for persons under the age of 21

Applicants must also complete the corresponding operating plan supplemental forms (Form MJ-03, Form MJ-04, Form MJ-05, or
Form MJ-06) to meet the additional operating plan requirements for each license type.

Section 1 - Establishment Information

Enter information for the business seeking to be licensed, as identified on the license application.
Licensee: AK Green Labs LLC License Number: [10186

License Type: Marijuana Testing Facility

Doing Business As: |AK Green Labs LLC

Premises Address: |2509 Fairbanks Street, Suite A
City: Anchorage state: |ALASKA| zp. (99503

Mailing Address: 2509 Fairbanks Street, Suite A

City: Anchorage state: |ALAS| zip: |99503

PrimaryContact: | Brian Coyle
Main Phone: 907 770'9997 Cell Phone: 303 304_9661

Email: akgreenlabs@gmail.com

[Form MJ-01] (rev 02/12/2016) Page 1 of 19





Alcohol and Marijuana Control Office

550 W 7" Avenue, Suite 1600

Anchorage, AK 99501
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; ,"' Alaska Marijuana Control Board

1@ Form MJ-01: Marijuana Establishment Operating Plan
e ——— e e ee——

Section 2 - Security

Review the requirements under 3 AAC 306.710 — 3 AAC 306.720 and 3 AAC 306.755, and identify how the proposed premises will
meet the listed requirements.

Describe how the proposed premises will comply with each of the following:
Restricted Access Areas (3 AAC 306.710):

Describe how you will prevent unescorted members of the public from entering restricted access areas:

Access to restricted reas will be controlled by security-card activated locks on the entrance
doors to all restricted areas.

(1) Ultra-Electronics 30 MIL CR80 Access security cards will be issued to marijuana
establishment licensee or authorized employee, and to law enforcement personnel including
an agent of the board. Allowing for limited access to restricted areas.

(2) Doors with entrance and exit access to property will be monitored with Honeywell Door
contacts that will trip the alarm system in the event a door contact is activated. The system will
be active when alarm has been armed.

Describe your processes for admitting visitors into and escorting them through restricted access areas:

Visitors will be admitted into the premises in accordance with 3 AAG 306.710(c). All visitors will
be required to provide a valid photo identification as outlined by 3 AAC 306.350 to assess age
and ability to enter the premises and includes; an unexpired, unaltered passport, an
unexpired, unaltered drivers license; instruction permit, or identification card of any state or
territory of the United States, the District of Columbia or a province of Canada or an
identification card issued by a federal or state agency authorized to issue a driver's license of
identification card. If any of the documentation appears to be fraudulent, is not valid or
appears suspicious, the individual will be asked to leave the premises and will not be allowed
to enter the facility or secure side yard.

Visitors to the premises will be supervised at all times by an authorized employee and no more
than five (5) visitors will be allowed per each employee at a time (3 AAC 306.710 (b).

VVisitors will be given instructions regarding not touching plants/products or entering in any
area that the supervising employee has not designated as a visiting area. by authorized
personnel at all times. See attachment for sample of the Visitor Badge.

[Form MI-01] (rev 02/12/2016) Page 2 of 19
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Alaska Marijuana Control Board

"L{“/ Form MJ-01: Marijuana Establishment Operating Plan
——————————————————————————————————

Describe your recordkeeping of visitors who are escorted into restricted access areas:

Restricted access areas include the laboratory, sample receiving and sample preparation
rooms, security rooms and any others required. A maximum of five visitor passes will be
issued at a time per employee and all visitors will be supervised at all times by the employee.
AKGL will keep a record of all visitors to Restricted Areas on their premises as shown on the
example Visitors Log attached.

(See form attached)

Provide a copy of a sample identification badge to be displayed by each licensee, employee, or agent while on the premises:

Identification badges, visitor passes, kKeys and security codes are issued through AKGL and are
the sole property of AK Green Labs. Identification badges may not be duplicated or loaned to
anyone and can be revoked at any time due to inappropriate use.

During work hours, employees will be required to carry an identification badge issued by AK
Green Labs that is visible and identifies the employee by name and picture 3 AAC 306.710(c).
Employees are responsible for maintaining the security of their identification badges after hours
by not leaving it visible to the public (i.e. vehicles) and are responsible for notifying
management immediately if their badge or Marijuana Handlers Card is lost or stolen at which
point management personnel will make a note in the employees file, issue a new card with
provide a new employee identification number. Identification badges will be issued the first day
of employment and will be issued to full-time part-time employees.

(See attached for sample badge)

[Form MJ-01] (rev 02/12/2016) Page 30f19
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*ﬁre%/») Form MJ-01: Marijuana Establishment Operating Plan
m

Security Alarm Systems and Lock Standards (3 AAC 306.715):

/  Alaska Marijuana Control Board

Exterior lighting is required to facilitate surveillance. Describe how the exterior lighting will meet this requirement:

To ensure good quality video will be captured at all times. Professional-grade exterior lighting
will be provided from dusk to dawn, at both front and back of the licensed premises.

An alarm system is required for all license types. Describe the security alarm system for the proposed premises:

(1) Pursuant to 3 AAC 306.715(c)(2) AK Green Labs will have a security alarm system on all
exterior doors and windows; and

a.  Honeywell Intrusion security package installed consisting of the following equipment:
1-6160 Keypads (located in main entrance to the building), 1-Aurora PIR motion detectors,
Wave2 2-Tone Sounder, 467 Battery, 620 Jack and 621 Cord and Panic buttons will be
remotely located within the licensed premises for added security.

b.  Honeywell sensors with: Advanced ASIC-based processing, Split-zone optics
technology, tamper proof design, PIR motion sensor with an Ultra-low current.

c.  Security system will be monitored by a third party monitoring agency 24/7. In the event of
an alarm activation, local law enforcement and the business owner will be notified.

The alarm system must be activated on all exterior doors and windows when the licensed premises is closed for business.
Describe how the security alarm system meets this requirement:

Alarm system will be monitored by a third party agency, AlarmWAT CH whose certifications
include 1Q Certified Central Station (One of first in nation), UL Certified Facility, UL Certified
Operators, SIA Certified Operators., SIA Central Station Trained Instructors, APCO Certified
Operators and - FARA and Federal UL 2050.Based in Maryland with monitoring centers
nationwide that are staffed 24hrs a day, 7 days a week. During non-business hours all devices
within the system will be active and monitored. In the event of a security breach of the licensed
premises an exterior as well as interior sounder will be activated immediately, an alarm signal
sent to the monitoring center who will notify security, local law enforcement and the licensee.

[Form MJ-01] (rev 02/12/2016) Page 4 of 19
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s £\ ./  Alaska Marijuana Control Board

m_/;:/ Form MJ-01: Marijuana Establishment Operating Plan
e

Describe your policies and procedures for preventing diversion of marijuana or marijuana product:

Owners, employees, visitors and other individuals will be held to a zero tolerance policy on the
diversion of marijuana (3 AAC 306.715(c)(1)). The electronic tracking system will be used to
ensure diversion of marijuana does not occur throughout the normal processes of the testing
facility. Marijuana and marijuana products arriving at AK Green Labs will be entered into the
METRC tracking system and into the AK Green Labs Laboratory Information Management
System (LIMS), as required. The movement of samples while on the premises of AK Green
Labs will be tracked through the testing facility’s internal Tracking Form and the LIMS. If the
tracking system shows potential diversion of product, authorized personnel will initiate an
investigation that will include; talking to employees on shift, assessing last login’s to the
system and product in question, notifying the Marijuana Control Board and reviewing video
feed. (Continued on attachment...)

Describe your policies and procedures for preventing loitering:

(1) Security and staff will perform routine but unscheduled patrols to limit loitering.

(2) AK Green Labs will operate under a “no loitering” policy that limits persons from standing
or waiting without purpose on the premises as accordingly under 3 AAC 306.71 5(c)(2).
Employees will be trained on the importance of limiting loitering and taught ways to verbally
remove individuals from the premises. If individuals are unwilling to leave the premises or
continue to loiter in the general area, law enforcement/peace officers will be notified and
employees will follow the recommendations of law enforcement. Employees will not engage in
discussions with minors or other individuals outside the building about the marijuana
establishment, around the establishment or to promote marijuana. The exterior building will
have “No Loitering” signs placed on the front and the rear of the building.

Describe your policies and procedures regarding the use of any additional secu rity device, such as a motion detector, pressure
switch, and duress, panic, or hold-up alarm to enhance security of the proposed premises:

(1) Motion detectors are utilized for after hours monitoring of the licensed premises.

(2) Duress and panic switches are easily accessible to facilitate a response by public safety
and security in an efficient manner and will be utilized by licensee, employees and agents
during business hours. These devices are silent alarms and will be activated in the event of a
security breach in progress such as robbery, or in the event of an assault on the premises.

(8) All key pads will be programmed with a silent medical and fire duress option to alert
medical personnel or fire fighters in the event of a medical emergency or fire.

(4) Any use of the duress or panic buttons will notify the monitoring center by silent alarm,
giving the appropriate agency information that a security breach is in progress and to use
extreme caution when approaching.

[Form MI-01] (rev 02/12/2016) Page 50f 19
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Alaska Marijuana Control Board

Form MJ-01: Marijuana Establishment Operating Plan
S

Describe your policies and procedures regarding the actions to be taken by a licensee, employee, or agent when any
automatic or electronic notification system alerts a local law enforcement agency of an unauthorized breach of security:

(1) The licensee, all employees and agents shall assist in any way to help law enforcement
by providing detailed descriptions of person/persons and events leading up to the breach in
security. The licensee, employees and agents shall protect and preserve any evidence or area
where the breach occurred, restricting access to the area and not disturbing anything until law
enforcement arrives.

Video Surveillance (3 AAC 306.720):

All licensed marijuana establishments must meet minimum standards for surveillance equipment. Applicants should be able to
answer “Yes” to all items below,

Video surveillance and camera recording system covers the following areas of the premises: Yes No

-
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5
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Each restricted access area and each entrance to a restricted access area

7
N
[7
A

5
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Both the interior and exterior of each entrance to the facility

[/
A

O
a O

Each point of sale area

Each video surveillance recording: Yes No

Is preserved for a minimum of 40 days, in a format that can be easily accessed for viewing

Clearly and accurately displays the time and date

ORONO
Qaao

Is archived in a format that does not permit alteration of the recorded image, so that the images

can readily be authenticated
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—

Describe how the video cameras will be placed to produce a clear view adequate to identify any individual inside the
licensed premises, or within 20 feet of each entrance to the licensed premises:

Vivotek USA Inc FE8181/81V Fisheye Network Cameras will be installed in sample receiving,
sample prepation, sample testing and waste disposal areas to ensure 360-degree coverage of
the secure areas. All security cameras will be positioned in such a manner as to get the most
identifiable view of anyone within 20 feet of their line of sight at each entrance and along the
exterior and interior of each Restricted Access Area. Cameras will be placed at a height of 12
feet to insure unobstructed viewing of all product, plants and persons insuring all are captured
on a maximum clear sight picture. All cameras will have a recording resolution of at least
1920x1080(2mp)-2560x1920 (5mp), and will have the ability to see at night using infrared
technology for night time recordings. See attachment for Office Plan showing the locations of
video cameras.

Describe the locked and secure area where video surveillance recording equipment and records will be housed and stored
and how you will ensure the area is accessible only to authorized personnel, law enforcement, or an agent of the board:
Surveillance recording equipment and video surveillance records will be housed in a locked
and secure area that is accessible only to a marijuana establishment licensee or authorized
employee, and to law enforcement personnel including an agent of the board. AK Green Labs
may use an offsite monitoring service and offsite storage of video surveillance records as long
as security requirements at the offsite facility are at least as strict as onsite security
requirements described in this section

a.  The security room, housing all supporting security and camera equipment, will be locked
by Access control and Hess electric strikes to insure the integrity of all security supported
hardware for the licensed facility. (Continued on attachment)

Location of Surveillance Equipment and Video Surveillance Records: Yes No
. ; . ; . &)
Surveillance room or area is clearly defined on the premises diagram Q) \
Surveillance recording equipment and video surveillance records are housed in a designated, locked, .\ O

and secure area or in a lock box, cabinet, closet or other secure area

surveillance recording equipment access is limited to a marijuana establishment licensee or authorized )
N

employee, and to law enforcement personnel including an agent of the board

Video surveillance records are stored off-site I: I I I
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Business Records (3 AAC 306.755):

All licensed marijuana establishments must maintain, in a format that is readily understood by a reasonably prudent business
person, certain business records. Applicants should be able to answer “Yes” to all items below.

Business Records Maintained and Kept on the Licensed Premises: Yes No
All books and records necessary to fully account for each business transaction conducted under its license '0 B

for the current year and three preceding calendar years; records for the last six months are maintained on
the marijuana establishment’s licensed premises; older records may be archived on or off-premises

A current employee list setting out the full name and marijuana handler permit number of each licensee,

v 5y
P

employee, and agent who works at the marijuana establishment

[7 N
A ]

The business contact information for vendors that maintain video surveillance systems and security alarm

systems for the licensed premises

Records related to advertising and marketing

Fan
‘:!

A current diagram of the licensed premises including each restricted access area

[ N
A /]

A log recording the name, and date and time of entry of each visitor permitted into a restricted access

¥, 5
i Z
.
[ 1

area

All records normally retained for tax purposes

Accurate and comprehensive inventory tracking records that account for all marijuana inventory activity

(¢]
(J O

)
O

from seed or immature plant stage until the retail marijuana or retail marijuana product is sold to a
consumer, to another marijuana establishment, or destroyed

Transportation records for marijuana and marijuana product as required under 3 AAC 306.750(f)

(@)

L 2

>
<
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A marijuana establishment is required to exercise due diligence in preserving and maintained all required records.
Describe how you will prevent records and data, including electronically maintained records, from being lost or destroyed:
The electronic video storage system at AK Green Labs is password protected to prevent any
alterations. The security system will generate a daily open/close report by user. The access
control system will generate a report of authorized or unauthorized access users attempting to
enter a restricted access area. All systems are programmed with redundant password lockout
protection. The security room housing all supporting security and camera equipment will be
insulated and temperature controlled to insure the integrity of all security-supported hardware
for the licensed facility.

Hard copies of all records in a customer case file, including documents from the analysis, will
be retained onsite for a minimum of 3 (three) years. Electronic copies of the customer case file
records will be saved and backed up locally, and copies will also be saved to an online storage
location — in the Cloud.
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Section 3 - Inventory Tracking of All Marijuana and Marijuana Product

Review the requirements under 3 AAC 306.730, and identify how the proposed establishment will meet the listed requirements,

All licensed marijuana establishments must use a marijuana inventory tracking system capable of sharing information with the
system the board implements to ensure all marijuana cultivated and sold in the state, and each marijuana product processed and
sold in the state, is identified and tracked from the time the marijuana propagated from seed or cutting, through transfer to another
licensed marijuana establishment, or use in manufacturing a product, to a completed sale of marijuana or marijuana product, or
disposal of the harvest batch of marijuana or production lot of marijuana product.

Applicants should be able to answer “Yes” to all items below.

Marijuana Tracking and Weighing: Yes No

A marijuana inventory tracking system, capable of sharing information with the system the board @ D
implements to ensure tracking for the reasons listed above, will be used

All marijuana delivered to a marijuana establishment will be weighed on a scale certified in compliance Y N
with 3 AAC 306.745 Sl b/

Describe the marijuana tracking system that you plan to use and how you will ensure that it is capable of sharing
information with the system the board implements:

AK Green Labs will use the Alaska state sanctioned inventory tracking system METRC
(through Farewell) to track all of the commercial samples received and processed by AK
Green Labs LLC. In addition, AK Green Labs will track samples received at the facility, and
their analysis, using an internal Tracking Form and a Laboratory Information Management
System (LIMS).
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Section 4 - Employee Qualification and Training

Review the requirements under 3 AAC 306.700, and identify how the proposed establishment will meet the listed requirements.

A marijuana establishment and each licensee, employee, or agent of the marijuana establishment who sells, cultivates,
manufactures, tests, or transports marijuana or a marijuana product, or who checks the identification of a consumer or visitor, shall
obtain a marijuana handler permit from the board before being licensed or beginning employment at a marijuana establishment.

Applicants should be able to answer “Yes” to all items below.

Marijuana Hander Permit: Yes No
Each licensee, employee, or agent of the marijuana establishment who sells, cultivates, manufactures, rn .‘
tests, or transports marijuana or marijuana product, or who checks the identification of a consumer or S e
visitor, shall obtain a marijuana handler permit from the board before being licensed or beginning
employment at the marijuana establishment
Each licensee, employee, or agent who is required to have a marijuana handler permit shall keep that o .‘
person’s marijuana handler permit card in that person’s immediate possession (or a valid copy on file on — e
the premises of a retail marijuana store, marijuana cultivation facility, or marijuana product
manufacturing facility) when on the licensed premises
Each licensee, employee, or agent who is required to have a marijuana handler permit shall ensure that o .‘

that person’s marijuana handler permit card is valid and has not expired

Describe how your establishment will meet the requirements for employee qualifications and training:

AK Green Labs will ensure that each licensee, employee or agent who is required or permitted
to be physically present on the licensed premises at any time per 3 AAC 306.425 and 3 AAC
306.700 will obtain a marijuana handlers card as provided in 3 AAC 306.700 before being
present or employed at the testing facility’s licensed premises. This card must be in the
person’s immediate possession, or a valid copy on file on the premises at all times. Applicants
must have a marijuana handler’s card before accepting employment and AK Green Labs will
pay for the cost of renewal while the individual is employed there.
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Section 5 - Waste Disposal

Review the requirements under 3 AAC 306.740, and identify how the proposed establishment will meet the listed requirements.

Applicants should be able to answer “Yes” to the statement below.

Marijuana Waste Disposal: Yes No
The marijuana establishment shall give the board at least 3 days notice in the marijuana inventory @

tracking system required under 3 AAC 306.730 before making the waste unusable and disposing of it

Describe how you will store, manage, and dispose of any solid or liquid waste, including wastewater generated during marijuana
cultivation, production, process, testing, or retail sales, in compliance with applicable federal, state, and local laws and regulations:

Hazardous wastes produced at AKGL will be disposed of at the Hazardous Waste Collection
Center (HWCC) located at the Anchorage Regional Landfill. Since AKGL will be producing less
than 220 pounds of hazardous wastes per month, they are classified as a Conditionally
Exempt Small Quantity Generator (CESQG).

The following rules apply to waste disposal at AKGL. Currently, we have four types of waste
barrels (209 L drums in the sample prep room):

Organics wastes — including non-halogenated organic solvents:

Hazardous solid wastes barrel;

Corrosive agueous wastes barrel; and

Non-hazardous aqueous wastes barrel. ..... ( continued on attachment)

L PO

Describe what material or materials you will mix with the ground marijuana waste to make it unusable:

Small amounts of marijuana waste left over after the testing is completed will be disposed of
by mixing it with used organic solvents that are destined for disposal at the hazardous waste
landfill. Trace amounts of waste marijuana, e.g. on containers or bags, may also be mixed with
non-hazardous solid waste for disposal.
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Marijuana waste must be rendered unusable for any purpose for which it was grown or produced before it leaves the marijuana
establishment. Describe the process or processes that you will use to make the marijuana plant waste unusable:

Marijuana waste that is Teft over after a sampleis analyzed, and unused portions of marjuana
samples, will be mixed with waste organic solvents, making it totally unusable.
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Section 6 - Transportation and Delivery of Marijuana and Marijuana Products

Review the requirements under 3 AAC 306.750, and identify how the proposed establishment will meet the listed requirements.

Applicants should be able to answer “Yes” to all items below.

Marijuana Transportation: Yes No
The marijuana establishment from which a shipment of marijuana or marijuana product originates will @ N
ensure that any individual transporting marijuana shall have a marijuana handler permit required under i
3 AAC 306.700
The marijuana establishment that originates the transport of any marijuana or marijuana product will _— .
use the marijuana inventory tracking system to record the type, amount, and weight of marijuana or a— —
marijuana product being transported, the name of the transporter, the time of departure and expected
delivery, and the make, model, and license plate number of the transporting vehicle
The marijuana establishment that originates the transport of any marijuana or marijuana product will N 4

ensure that a complete printed transport manifest on a form prescribed by the board must be kept with
the marijuana or marijuana product at all times during transport

During transport, any marijuana or marijuana product will be in a sealed package or container in a
locked, safe, and secure storage compartment in the vehicle transporting the marijuana or marijuana
product, and the sealed package will not be opened during transport

Any vehicle transporting marijuana or marijuana product will travel directly from the shipping marijuana @ O
establishment to the receiving marijuana establishment, and will not make any unnecessary stops in

between except to deliver or pick up marijuana or marijuana product at any other licensed marijuana

establishment

When the marijuana establishment receives marijuana or marijuana product from another licensed V) N

marijuana establishment, the recipient of the shipment will use the marijuana inventory tracking system _— \_4

to report the type, amount, and weight of marijuana or marijuana product received

The marijuana establishment will refuse to accept any shipment of marijuana or marijuana product that ” N
S 2] N d

is not accompanied by the transport manifest
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Describe how marijuana or marijuana product will be prepared, packaged, and secured for shipment:

Marijuana or marijuana products transported from AKGL will be placed in a sealed container
with a tamper-evident seal that indicates if the package has been opened prior to arrival at the
destination. The marijuana tracking system will be used to record the type, amount and
weight of marijuana or marijuana product being transported, the name of the transporter, the
time of departure and expected delivery time, and the make, model and license plate number
of the transporting vehicle. A complete printed transport manifest on a form prescribed by the
board will be kept with the marijuana or marijuana product at all times.

Describe the type of locked, safe, and secure storage compartments that will be used in any vehicles transporting marijuana or
marijuana product:

AK Green Labs LLC will secure product in locked containers with tamper resistant locks prior
to leaving the licensed facility. All locked containers will be secured to vehicle interior and the
product will only be removed upon arrival at a licensed facility. The tamper-evident seals will
only be removed in the presence of an authorized person at the licensed facility receiving the
product.
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Section 7 - Signage and Advertising

Describe any signs that you intend to post on your establishment with your business name, including quantity and dimensions:

AK Green Labs will have one sign with the company name displayed on the exterior of the
building, above the entrance. This sign is approximately 8ft x 3ft. Other notices, typically 8” x
10" or smaller, may also be placed on or next to the entry doors, such as: No Loitering; Must
be 21yrs of Age or Older to Enter; ID Required for Entry, No Marijuana Kept on Premises, or
similar.

If you are not applying for a retail marijuana store license, yvou do not need to complete the rest of Section 7, including Page 17.

Restriction on advertising of marijuana and marijuana products (3 AAC 306.360):
All licensed retail marijuana stores must meet minimum standards for signage and advertising.

Applicants should be able to answer “Agree” to all items below.

No advertisement for marijuana or marijuana product will contain any statement or illustration that: Agree Disagree

5
i

Is false or misleading

ks
A
h

.
A /]
'
LS A

Promotes excessive consumption

.‘
Z]
q
i

Represents that the use of marijuana has curative or therapeutic effects

[
Ly
(7
A

Depicts a person under the age of 21 consuming marijuana

5

. : :
N i [ ]

Includes an object or character, including a toy, a cartoon character, or any other depiction

¥,
[

designed to appeal to a child or other person under the age of 21, that promotes consumption of

marijuana
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No advertisement for marijuana or marijuana product will be placed: Agree Disagree

Within one thousand feet of the perimeter of any child-centered facility, including a school, childcare

@
Q

facility, or other facility providing services to children, a playground or recreation center, a public park,
a library, or a game arcade that is open to persons under the age of 21

5
/]
~
]

On or in a public transit vehicle or public transit shelter

¥,
A
¥,
a

<
2]
~
/)

On or in a publicly owned or operated property

[
A
[
i

Within 1000 feet of a substance abuse or treatment facility

ole
®

On a campus for post-secondary education

Signage and Promotional Materials: Agree Disagree
I understand and agree to follow the limitations for signs under 3 AAC 306.360(a) D
The retail marijuana store will not use giveaway coupons as promotional materials, or conduct O D
promotional activities such as games or competitions to encourage sale of marijuana or marijuana
products
All advertising for marijuana or any marijuana product will contain the warnings required under . b

3 AAC 306.360(e)
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“
Section 8 - Control Plan for Persons Under the Age of 21

Describe how the marijuana establishment will prevent persons under the age of 21 from gaining access to any portion of the
licensed premises and marijuana items:

(1) Visitors must present a valid I.D showing their age is 21 yrs or older prior to entering the
licensed premises. (ie. State Drivers License, State issued I.D. Card, Governments I.D. card
or passport). All valid IDs must be unaltered, no other documents will be considered valid.

(2) Any person without valid identification will not be allowed within the licensed premises or
in any Restricted Access Areas and will be asked to leave the premises.

| declare under penalty of perjury that | have examined this form, including all accompanying schedules and statements, and to the best
of my knowledge and belief find it to be true, correct, and complete.

Signature of licensee ?5

Printed name

Subscribed and sworn to befo

S/
S WSS

Notary Public in and for the Stateof Alaska.
. P
My commission expires:fé / /Z/ *{’d%

Page 18 of 19

Notary Dub'ﬁ[ﬁ
LANGE C. WELLS

state of Alaska _ "
My Commission Expires dun 18, 20
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(Additional Space as Needed):

Cee MLamfun
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Section 2 Security

Visitor Badge example (continued from pg 2)

\ﬂS“’Ok“

B ¥ o

VISITOR

DA B

Visitor Log (continued from pg 3)

AKGL Restricted Access Visitors Log

Time Time ID Name Escorted

Date In Out Type By
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Employee Access Badge sample (continued from pg 3)

i
| AK Green Labs LLC |

SUZIE SAMPLE
Job Title

Describe your policies and procedures for preventing diversion of
marijuana or marijuana product:
(Continued from pg 5)

In addition to the above, authorized personnel will randomly check video feed for
potential diversion (1x per week), will supervise all visitors, restrict access to restricted
areas where marijuana or cash are present and provide information on to the
consequences of breaking the policy. Consequences include notifying law enforcement,
immediate termination, visitor access removal and criminal prosecution.
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Office Plans - Video Surveillance (continued from pg 7)

Video Surveillance Coverage — Front Office and Labo ratory

AK Green Labs

2509 Fairbanks St. Ste. A

Anchorage, AK

Front Parking
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AK Green Labs LL.C
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Video Surveillance Coverage — Sample Prep and Receiving

AK Green Labs
2509A Fairbanks St
Anchorage, AK

koypad

-~ i l
24 o [ I
| |
| |
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l
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J |
Warehouse | ’
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Black Parking Area f
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Describe the locked and secure area where video surveillance recording equipment
and records will be housed and stored and how you will ensure the area is accessible
only to authorized personnel, law enforcement, or an agent of the board:
(Continuation from pg 7)

i. The single entry point will have Access control supported with LED (green-yellow-
red) and buzzer options.

ii. Within the Security room, there will be a Vivotek USA Inc FE818/81V Fisheye
Network Camera. VIVOTEK FE8181/81V are the latest fisheye fixed dome
network cameras from VIVOTEK, featuring a detailed 5-Megapixel resolution
sensor with superb image quality. Equipped with a fisheye lens for 180° panoramic
view (wall mount) or 360° surround view (ceiling/floor/table mount) without blind
spots, the cameras are able to provide coverage of wide open areas.

iii. Outside the security room entrance point will be a Vivotek USA, Inc FD-8169
Dome Network Camera. VIVOTEK FD-8169 is a best-in-cl ass, dome-style network
camera designed for diverse indoor/outdoor applications. Equipped with a 2MP
sensor enabling viewing resolution of 1920x1080 at a smooth 30 fps, the FD-8169
is an all-in-one indoor/outdoor camera capable of capturing high quality and high-
resolution video up to 2 Megapixel.
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Section 5 Waste Disposal

Describe how you will store, manage, and dispose of any solid or liquid waste,
including wastewater generated during marijuana cultivation, production, process,
testing, or retail sales, in compliance with applicable federal, state, and local laws
and regulations:

(...continued from pg 12)

The organics wastes barrel is mainly for flammable organics. Examples of organics that
should be placed in this barrel are alcohols, acetone, ketones, esters, vacuum pump oil,
etc. Nomore than about 18L of the less flammable constituents should be placed into
this barrel. Also, if a large amount ( > 5 L) of an ether or a polymerizable material needs
to be disposed in this barrel, please see the safety officer first.

The Hazardous solids wastes barrel is for broken glassware, paper towels used to wipe up
chemicals, contaminated gloves, etc. Only trace amounts of flammable substances or
toxic substances may be disposed in this barrel. This includes acetone, alcohols, N-
methyl-2-pyrrolidinone, acids, aniline, amines, etc.

The aqueous wastes barrel is a barrel for any water-soluble compound or solvent. These
include aniline reaction solutions, acidic or basic wastes, salts, and others. Small
amounts of organic solvents/chemicals can be placed in this barrel (even
solvents/chemicals that are not miscible with water), but larger amounts of flammable
organics should not be placed in this barrel. Please check with the safety officer before
disposing of large amounts (several liters) of very pH basic substances in this barrel.

Many aqueous wastes can be neutralized by adding sodium hydroxide and then can be
disposed in the non-hazardous aqueous wastes barrel. Doing so reduces the amount of
hazardous wastes produced at AKGL. Please see the safety officer if you think you will
produce waste that can go in the non-hazardous barrel.

The following should not be placed into any wastes barrel at a level of more than 5 ppm:
dangerous toxins, arsenic, barium, cadmium, chromium, mercury, lead, selenium, silver,
copper, nickel, zine, thallium, sulfides, cyanides, phenol and its derivatives, and PCBs.
Please see the safety officer before disposing any of these at any level at all!

All sharp objects should be treated carefully. Glass can be disposed in the glass disposal
boxes. Sharp objects such as razor blades or needles should be disposed of in a sharps
container.

No wastes should be disposed down the sink! All glassware, etc. used for chemicals
should be rinsed into rinse buckets before rinsing in the sink. A good rinse procedure for
most labware is to rinse once in a primary rinse container, rinse a second time in an
aqueous rinse container that is not very contaminated, and finally wash in the sink.
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Operating Plan Su'ppl_emental'
Form MJ-06: Marijuana Testing Facility

Whatiis this form?

This operating plan supplementai form.is required for all applicants seeking a marijuana testing facility license and myst accompany
the Marijuana Establishment Operating Plan (Form MI-01), per 3 AAC 306.020(b){11). Applicants should review Chapter 306:
Article 6.of the Alaska Administrative Code. This form will be used to document how an appiicant iftends to meet the
rted'tjire'ments_;of'those reguidtions. If your business has.a formal operating plan, you may include a copy of that operating plan with:
your application, but ali fields of this form must stifl be completed per 3 AAC 306.020 and 3 AAC 306.615(2).

What additional information is required for-testing facilities?
Applicants must idéntify how the proposed establishment will comply with applicable regulationsregarding the following;

@  Prohibitions

* Testing practices and procedures

* Employee qualification andtraining
¢ Security

. Repc_rting and records retention

This farm must be submitted to AMCO’s main office before any marijuana testing facility license application will he:
considered complete,

Enter information for the business seeking to be licensed, as identified on the license application.

Licensee: AK Green Labs LLLC License Number: | 10186

License Type: Manjuana Testing Facility '

Doing Business As; [AK Green Labs LLC

Premises Address: 2509 Fairbanks. St, Suite A

City: Anchorage state: |ALASKA! zip; [99503
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Alcoho! and Mafijuana Control Office

550 W 7" Avenue, Suite 1600

Arichorage, AK 99501

. marijuang.ficensing@alaska.gov

Alaska Marijuana Control Board hitos://wwer.commerce alaska.coviweh/ameo

o _ Phone: 907.269,0350.
Operating Plan Supplemental |
Form MJ-06: Marijuana Testing Facility

Applicants should review 3 AAC 306,610 and be able to answer “Agree” to all items below.

T_he marijuana testing facility will not:

Agree Disagree.

Sell, deliver, distribute or transfer any marijuana or marijuana product to a consumer, with or without O‘ N

compensation et

‘Allow any person to consume marijuana or marijuana product on jts licenses premises ,\Oj L)
. L on y

Review the requirements under 3 AAC.306.615, 3 AAC'306.635 — 3AAC.306.645, and 3 AAC 306.660, and identify how the proposed
establishment will meet the listed requirements.

Describe each test the marijuana test_ihg facility will offer:

AK Green Labs will initially’ offer the following tests:

Potency analysis for total THC, total CBD and CBN with optional THCA and CBDA

- Marijuana flower & trim _
- Concentrates, extracts & fresh pressed rosin

Microbial screening for E-coli {(includes Shiga-toxin producing Escherichia coli) Salmonelia,
Aspergillus fumigatus, Aspergillus flavus and Aspergillus niger '

- Marijuana flower and trim

- Fresh pressed rosin

Foreign matter inspection
- Marijuana flower and trim
-Concentrates, extracts & fresh pressed rosin

S
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Alcohol and Marijuana Control Gffice

550 W7" Avenue, Suite 1600

Anchorage, AK 99501

-ariiyanadicensine@alasks.pov

Alaska Marijuana Control Board Bittps://wiww.commerce alaska gov/web/amca

_ . ) o Phone: 807.269.0350
Operating Plan Suppiemental
Form MIJ-06: Marijuana Testing Facility

‘Standard Operating Procedure Manual {3 AAC 305.640):

Applicants for marijuana testing facilities must have a written procedures manual with detailed instructions explainﬁi'ng how to
perform each testing méthod the applicant or'ma_[_ijuana'tes_ting- facility uses, and minimum standards for each test. Applicants
should be able to answer “Agree” to all iterhis below.

The marijuana testing facifity will ensure that the standard operating procedure manual: Agree Disagree

Is available to each employee at all times

™
. \L'j
¥ § F 3

Will cover at least the required procedures listed under 3 AAC 306.640 E.J

Describie the marijuana testing facility's standard operating procedure for each test the facility will offer;

1) Poténcy by Gas Chromatography with a Flame [onization Detector (GC/FID)

This standard eperating procedure {(SOPY} is used for determining the potericy of a cannabis
product. It describes the methodology whereby herbal products such as flower and leaf, and
cannabis concentrates such as shatter, wax, resins and oils, are exiracted with an ethanol
solution containing an internal standard, and then injected onto a capillary chromatography
column whereby individual cannabinoid components are resoived into constituent parts,
identified, and quantified by mearis of a flame. ionization detector. This SOP presents options
for either reporting potency.interms of total cannabinoid content, e.g., Total THC concentration
= concentration of THC + concentration of THCA, or for providing actual cannabinoid _
concentrations. In the latter method, the-actual THC and THCA concentrations, as well as total
CBD and CBDA concentrations,are determined by a heat treatment protocol of the extract..
Alternatively, a chemical silylation derivative procedure is described and may be utilized. This
SOP provides failsafe methods for quantification of THC, THCA, CBD, CBDA and CBN based
upon linear calibration curves and regression analysis of the data.

2) Potency by GC/MS o

This standard operating procedure is similar to the measurement of potency described above
(Test #1) except that a mass spectrometer is employed as a detector rather than a flame
ionization detector. Methods are currently being developed for testing pesticide residue with
this instrument.

3) Residual Solvent Testing by Head-Space Gas Chromatography with a Flame lonization
Detector (HS/GC/FID) _

This standard operating procedure is used for testing residual extraction solvents. These
solvents are used in manufacturing concentrated cannabis products such as solids, resins, or
oils. The SOP describes how a solid or-liquid sample is placed into a sealed vial and then
heated at'an elevated temperature for a period of time. (Continued on attachment)
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Alcohot and Marijuana Control Office
550 W 7" Avenue, Suite 1600
Anchorage, AK 99501
martiyana.licensing@alaska.gov

Alaska Marijuana Control Board h‘ttps:-Nw.ww,{:ommerce.a_taska-.gnv]webfémta
Operating Plan Supplemental
Form MJ-06: Marijuana Testing Facil ity

Phone: 507.269,0350

Laboratary Testing of Marijuana and Marijuana Products (3 AAC 306.645):

A licensed marijuana testing facility must meet minimuem standards for laboratory tes_t_i'ng._App!'i'cant_s_shoul'd..be. able to answer

“Agree” to all items below.

The marijuana testing facility applicant has: Agree Disagree

Read and understands and

agrees to the requirements isted under 3 AAC 306.645 = I
Yy ¢l J

Describe the acceptable range of results for each test the marijuana testing facility will offer:

Al tests offered by AR

Solvent Contamination

expressed in parts per
Heptanes: < 500 ppm;

Microbial Screening

Marijuana extracts and

feather, or miscellaneo

results in-order to ensure the cannabis product meets the acceptable range of results. )
Duplicate analyses are performed on every customer sample in order to ensure consistency of
results. Results must be.within 10% relative standard deviation (RSD) of the mean to be
accepted. The following tests on cannabis products are offered by AKGL.: potency testing,
residual solvent testing microbial screening and a visual inspection for foreign matter
contaminants. initially, AKGL will-not offer testing of edible cannabis products.

Solvent-extracted concentrates will be tested for residual solvent content, with results

and f) Total Xylenes (m,p & o-xylenes) < 1 ppm. if a sample exceeds any one of these
concentration levels, the sample is failed.

If one colony-forming unit of any of the following is detected in a one-gram sampie, then the.
sample is failed: Salmonella, Aspergillus fumigatus, Aspergillus flavus, Aspergillus niger, E-coli
(including Shiga-toxin producing Escherichia coli),

Visual Inspection for Foreign Matter _
includes: objectionable matter contributed by insects, rodents, and birds; decomposed
matertal; and miscellaneous matter such as sand, soil, glass, rust, or other foreign substances.
Marijuana flower & trim:
- More than 1 insect part per gram - Fall
- More than 1 human
- Any non-hiiman mammalian hairs or excreta or bird feather - Fail
- More than 5 fragments of miscellaneous matter {(sand, soil, etc.) per gram - Fail

- The presence of any insect part, human hair, non-human mammalian hair, excreta, bird

Green Labs (AKGL) will undergo a technical and managerial review of

million (ppm). Acceptable limits per gram are: a) Butanes: < 800 ppm; b}
c) Benzene: < .025 ppm; d) Toluene: < 1 ppm; e} Hexane: < 10 ppm;

hair per gram - Fail

concentrates:

us maitter (sand, soil, etc.) - Fail

[Form MJ-06] {rev 02/12/2016)
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Alcohol and Marijuana Control Office

550 W 7'* Avenue, Suite 1600

Anchorage, AK.99501

marijuanaicensing @alaska.gov

Alaska Marijuana Control Board h‘ttps:ﬂWww.comme:'ca.alaska,pov,fweb,famco

_ . Phone: 907.269.0350
Operating Plan Supplemental

Form MJ-06: Marijuana Testing Facility

Review the requirements under 3 AAC306.625 ~3 AAC 306.630, and.identify how the proposed estahiishm’ent will meet the listed
requirements..

Proficiency Testing Program {3 AAC 306.625):

Describe how the matijuana testing facifity will ensure the scientific director.and all testing analysts are proficient in utilizing
testing equipment and analyzing samiples:

AK Green Tabs employees assigned to GC/FID, HS/GCIFID, and/or GC/MS analyses will be.
qualified to perform these analytical tests only after passing an internal AKGL training program
that instructs on every aspect of the analytical methods described in the Standard Operating
Procedure(s). Atthe end of the.training program the analtyst must pass an actual analysis test
with a “real-life” sample on the equipment he or she has been assigned to before being
certified. Internal certifications will be supervised.and approved by the Laboratory Director. For
training on the operation of specific nstruments, analysts and the Laboratory Director (or

designate) may be required to attend a m_anu’faCturer’s-'training course,

AK Green Labs employees assigned to carry out:Microbiological Screening and Visual
Inspections will be qualified to perforr these tests only after passing an intetnal training
program that insiructs on every aspect of the analytical methods described in the Standard
Operating Procedure(s). At the end of the training program the analyst must pass an actual
analysis test with a “real-life” sample using the appropriate equipment before being certified.
Internal certifications will be supervised and approved by the Laboratory Director.
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Alcoholand Marijuana Control Office

550 W 7™ Averttie, Suite 1600

Anchorage, AK 99501
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Sclentific Director (3 AAC 306.630);

All marjjuana testing facilities:must employ a scientific director with responsibilities and qualifications set-gut in 3. AAC 306.630 and
3 AAC 306.640{b).

Name the scientific director and. describe how he}she-mee'ts the qualifications set out in 3 AAC 306.630{b}.

DPr. Tim Hinterberger

‘Education: _

1987 Ph.D. in Biology, University of illinois, Urbana:

1981, M.8. in Biology, University of lllinois, Urbana;

1976 B.S. in Biology, University of iinois, Urbana

Recent. employment: ' _

2013-present Professor, WWAMI School of Medical Education UAA
2011-2013 Associate Professor, WWAMI: School of Medical Education UAA
1998-2011 Associate Professor, Department of Biological Sciences UAA
1992-1998 Assistant Professor, Department of Biological Sciences UAA
(See attachmeni for full CV) '

Review the requirements under 3 AAC 306:650, and identify how the proposed establishment  will meet the listed requirements.

Chain of Custody {3 AAC 306.650):

-Describe how the marijuana testing facility will meet the chain of custody requirements as listed in this section:

Samples of commercial products must arrive at AKGL in an approved container with a tamper-
proof seal, marked with a unique METRC identifier and accompanied by a METRC Manifest.
if the seal, the METRC identifier or the Manifest is missing t

hen the sampie will not be
accepted. Before any analysis is started, the required information will be recorded on the
Sample Receiving & Tracking form, entered into the METRC inventory tracking system, and to
the AKGL Laboratory information Management System and the sample placed in the secure
storage area. The storage and movement of product samples within the AKGL premises will
be tracked on the lower part of the Sample Receiving & Internal Tracking form (see N
attachment). Samples removed for testing will be noted on this form. Unused sample will be
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Section 6 - Reporting and Records Retention

Applicants should review 3 AAC 306.670 - 3 AAC 306.675 and be able to answer “Agree” to all items below.

Reporting, Verification (3 AAC 306.670):

The marijuana testing facility applicant: Agree Disagree

Has read, understands, and agrees to the reporting requirements outlined in 3 AAC 306.670(a) D
Has read, understands, and agrees to the reporting requirements outlined in 3 AAC 306.670(b) @ D

Records Retention (3 AAC 306.675):

The marijuana testing facility applicant: Agree Disagree

Has read, understands, and agrees to the records retention requirements listed in 3 AAC 306.675 @ D

I declare under penalty of perjury that | have examined this form, including all accompanying schedules and statements, and to the best
of my knowledge and belief find it to be true, correct, and complete.

S{?‘«J——( ~ﬂ e

Signature of licensee

bf‘?am (0‘*/'6" jrj\ ,
Printed name 4 - ’y/) M/\ J g%
Subscribed and sworn to before me this[ O day of I/ ¢ , 2 .
P ey ";,__“\

CANGE L e - Notary Public in and for, the State/of Alaska,
State of Alaska }

My Tommuss.ar Fepires Jun 18, 2017 My commission expires:ge }r\ﬁ Z»E {’_—;.
B . T
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Marijuana Testing Facility
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(Contihued from page 3 of MJ-06)

Describe the marijuana testing facility’s standard operating procedure for each test
'the__'facil_ity will offer;

3) Residual ‘Solvent Testing by Head-Space Gas Chromatography with a Flame
Ionization Détector (HS/GC/FID) '
This standard operating procedure is used to quantitate residual solvents present in
solvent-exiracted canrabis’ products. These solvents are used in extracting
concentrated cannabis products such as shatter, wax, resins, or oils. The SOP describes
how a solid or liquid sample is placed into a sealed vial and then heated at an elevated
temperature for a period of time. The heat treatment drives residual solvents from the
solid or liquid sample into the gas phase in the head-space above the sample. This gas
phase is subsequently sampled from the head-space by means of an airtight gas-syringe
and then injected onto a capillary chromatography column, which separates and
identifies any C1-C6 or BTEX solvents found in the cannabis: product by means of a
flame ionization detector. Any residual solvent discovered in the sample is quantitated
tttttyyyybased upon the linear calibration curves and regression analysis of the data
obtained from C1-C6 and BTEX standard reference materials.

4) Microbial Screening
Microbial-growth testing methods are based on the. Bacteriological Analytical Manual
(BAM) of the US Food & Drug Administration: Chapter 4 Enumeration of Escherichia
coli and the Coliform Bacteria; Chapter 5 Salmonella; and Chapter 18) Yeasts, Molds
and Mycotoxins). This BAM is referenced as the -appropriate method for testing
microbial loads in Cannabis Inflorescence: Standards of Identify, Andalysis, and
Quality Conirol, Revision 2014, published by the American Herbal Phaimacdoepoeia.

‘The basic procedure is to incubate a 1 -gram 'sample in a nutrient-rich solution for 24
hrs. A small amount of this solution is transferred to agar plates with selective growth
agars that discriminate growth ‘of the target bacteria or fungi. These plates are then
incubated for 24 - 72 his and examined for growth of the target organisms. Additional
platings maybe required for posiiive identification.

5) Visual Inspection for Foreign Materials )
Visual inspection will be carried out to look for objectionable matter from insect,
rodents, and birds; decomposed material; and miscellaneous matter-such as sand, soil,
glass, rust, or other foreign substances, as recommended in the FDA Dejfect Levels
Heandbook. Inspection will be done with a stereoscopic incident-light microscope with
magnification up to 50X, equipped for photography of samples.

AK Green Labs LLC 1 MJ-01 Operating Plan Addendum:





Microbiological
Standard Operating Procedures

AK Green Labs LL.C

Updated May 2016





1. Microbiological Testing

L.1. Objective
This section provides guidelines for microbiological testing of marijuana plant material for the
presence of Escherichia coli, Salmonella sp., and Aspergillus fumigatus, Aspergilhis flavus, ot

Aspergilius niger.

1.2. Acceptable Limits
‘Consistent-with 3 AAC 306.645, the presence of one (1) colony-forming unit (CFU) of any of

these species detected in a one-gram sample of marijuana shall be deemed unacceptable.

'1.3. Mierobiological Testing Methods:
Microbiological testing methods are based on the Bacieriological Analytical Manial (BAM) of
the US Food & Drug Administration, chapters 4 (Enumeration of Escherichia coli and the
Coliform Bacteria), 5 (Salmonella), and 18 (Yeasts, Molds and Mycotoxins). The BAM is
referenced as the appropriate method for testing microbial loads in Cannabis Inflorescence.
Standards of Identity. Anulysis,-and Quality Control, Revision 2014, published by the American
Herbal Pharmacopoeia.
1.4. Equipinent

- Shaking incubator capable ol’maintaining liquid samples at 35°C+ 0.5°C with agitation

of 200 to 300 RPM

- Circulating, thermostatically-controlled, water bath capable of maintaining fiquid samples
at 42 + (3.2°C

~  Laboratory pH meter

- lLaberatory vortexer

- Cabinet incubators capable of maintaining samples at 359C4 0.5°C and'at 25°C« 0.5°C

- Stereoscopic incident-light microscope with magnification up-to 30X, equipped for
photography of samples

- Bright-field microscope with magnification up to 1000X for identification of bacteria via
Gram-staining

1.5, Procedures

L5.1 Sample preparation for marijuana inflorescences
Ascptically weigh 1. g sample into sterile, appropriate container. Add 100 m! sterile trypticase.

soy- broth (TSB) and mix well. Cap securely and let stand 60 + 5 min at room temperature. Mix

AK Grgen Labs LLC Microbiological SOPv1.1





well by swirling and determine pH. Adjust pH, if necessary, to 6.8 + 0.2. Incubate with shaking
for 24 £ 2 hat 35°C.

1:5.2 Conventional Meithod for £ coli
To perform the test for £. coli, gently agitate incubated sample, streak a 10 pl loopful on a
Levine‘s_eos'in-methylen'c blue (L-EMB) agar plate. Incubate for | 8-24 h at 35°C+ 0.5°C .
Examine plates for suspicious E, coli colenies, i.e., dark centered and flat, with or without
metallic sheen. In order to confirm these as E. coli colonies; transfer up to-5 suspicious colonies
from each L-EMB plate to plate count agar (PCA) slants, incubate them for 18-24 h at 35°Ca.
0.5°C and use one of the following methods.
NOTE: Identification of any 1 of the 5 colonies as E. coli is sufficient o regard the sample ag
positive; hence, not all S isolates may need to be tésted.
Perform Gram stain. All cultﬁres appearing as Gram-negative, short rods should be tested
for the IMVIC reactions below and also inoculated into Lauryl iryptose broth (LST) to

confirm gas production:

Indole production. Inoculate tube of tryptone broth and incubate 24 £2 h at 35°C+ 0.5°C .
Test for indole by.adding 0.2-0.3 mL of Kovacs' reagent. Appearance of distinct red eolor in
‘upper layer i§ positive test,

Voges-Proskauer (VP)-reactive compounds. Inoculate tube of MR-VP broth and incubate
48+ 2hat35°C+ 0.5°C . Transfer 1-mL to 13 x 100 mm fube, Add 0.6 mL g-naphthol
solution and 0.2 mL. 40% KOH, and shake. Add a few crystals of creatine. Shake and let
stand 2 h, Test is positive if eosin pink color develops.

Methy! red-reactive compounds. Afier VP test, incubate MR-VP tube additional 48 = 2 h
at35°C+0.5°C. Add 5 drops of methyl red solution to each tube. Distinct red color is
positive test. Yellow is niegative reaction.

Citrate. Lightly inoculate tube of Koser's citrate broth; avoid detectable turbidity. Incubate.
for 96 h at 35°C+: 0.5°C. Development of distinct turbidity is positive reaction.

Gas from lactose. Inoculate a tube of LST and incubate 48 + 2 Iy at 35°C+0.5°C, Gas
production (displacement of medium from imner vial) or effervescenceafter gentle 'agitation.

is-a positive reaction,

AK Green Labs LLC Micrebiological SOP v1.1





Interpretation: All cultures that

- ferment lactose with gas production within 48 h at 35°C;

= appear as Gram-negative non spore-foriing rods, and:

- give IMVIC patterns of ++-- (biotype 1) or—-- (biotype 2).

are considered to be E. coli. Caleulate MPN of E. é¢oli based on proportion of EC tubes in 3

successive dilutions that contain £ coli:

1.5.3 Conventional Method for Salmonella

1. Gently agitate incubated sample.

2. Transfer 1 m] of the incubated sample to 10 m) Rappaport-Vassiliadis (RV) medium and
another 1 ml mixture fo 10 mi tetrathionate (TT) broth. Vortex.

3. Incubate RV medium 24 + 2 h at 42 £.0.2°C (circulating, thermostatically controlled,
water bath). Incubate TT broth 24 £ 2 h-at 35 + 2.0°C.

4. Mix (vortex, if tube) and streak 3 mm loopful (10 ul) each from incubated TF and _
incubated RV broth on bismuth sulfite (BS) agar, xylose lysine desoxycholate (XL D)
agar, and Hekioen enteric (HE) agar, Prepare BS plates the day before streaking and store
in dark at room temperature until streaked.

5. Incubate plates 24+ 2 h at 35°C.

6. Examine plates for presence of colonies that may be Salinonella.

Pick 2 or more ¢olonies of Salmonellg from each selective agar after 24 + 2 h incubation.
T}fpic-al Salmonélla colonies appear as follows:

a. Hektoen Enteric (HE) agar. Blue-green to blue colonies "with_ _or_wit;_h_o_ut black
centers. Many cultures of Salmonella may produce colonies with large, glossy black
eenters-or may appear as-almost completely black colonies.

b. Xylose Lysine Desoxycholate (XLD) agar. Pink colonies with or without black
centers. Many cultures of Salmonella may produce colonies with large, glossy black
centers or may appear as almost complétely black colonies.

¢. Bismuth Sulfite (BS) agar. Brown, gray, or black colonies; sometimes they have a
metallic sheen. Surrounding medium is usually brown at first, but may turn black in
time with increased incubation, producing the so-called halo gffect.

If typical colonies are present on the BS agarafter 24 £ 2 h incubation, then pick 2 or more
colonies. Irrespective of'whether or not BS agar plates are picked at 24+ 2 I, reincu bate BS
agar plates an additional 24 + 2 h. After 48 &2 h incubation, pick 2 or more typical cotonies,.
il present, from the BS agar plates, only if colonies picked from the BS agar plates incubated
for 24 + 2 li give atypical reactions in triple sugar iron agar (TSI) and lysine iron agar (LIA)
that result in culture being discarded as riot being Salmonella. See sections below for details

in interpreting TSI and LIA reactions,
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In the absence of typical or suspicious Salmonella.colonies, search for

atypical Sulmonella colonies as follows:

d. HE and XLD agars. Atypically a few Salmonella cultures produce yellow colonies.
with or without black centers-on HE-and XLD agars. In'the absence of typical
Salmonella colonies on HE or XL.D agars after 24 2 h incubation, then pick 2 or
more atypical Salmonella colonies

¢. BS agar. Atypically some strains produce green colonies with little or no darkening
of the surrounding medium. If typical or suspicious colonies are not present on BS
agar after 24 + 2 h, then do not pick. any colonies but reincubate an additional 24 = 2
h. Tf typical. or suspicious colonies are not present after 48 + 2 h incubation, then pick
2 or more atypical colonies.

Lightly touch the very center of the colony to be picked with a sterile inoculating needle
and inoculate Triple Sugar Iron agar (TSI) slant by streaking slant and stabbing buitt.
‘Without flaming, inoculate Lysine Iron gar (LIA) slant by stabbing butt twice and then
streaking slant, Since lysine decarboxylation reaction is strictly anacrobic, the LIA slants

must have deep butt (4 cm). Store picked selective agar plates at 5-8°C.

7. Incubate TSI and LIA slants at 35°C for 24 = 2 h. Cap tubes loosely to maintain aerobic
conditions while incubating slants to prevent excessive .S production. Safmornella in
culture typically produces.alkaline (red) slant and acid {yellow) butt, with or without
production of FL.S (blackening of"aga'r) in TSI. In LIA, Salmonella typically produces.
alkaline (purple) rcaction in butt of tube. Consider-only distinct yellow in butt of tube as
acidic (negative) reaction, Do not eliminate cultures that produce discoloration in butt of
iube solely on this basis. Most Salmonelia cultures produce H,S in L1A. Some hon-

Salmonella cultures produce a brick-red reaction in LIA slants.

8. All cultures that give an alkaline buitt in LIA, regardless of TSI reaction, should be
retained as potential Sa/monella isolates and submitted for biochemical and serological
tests: Cultures that give an acid butt in LIA and an alkaline slant and acid butt in TSI
should also be considered potential Salmonella isolates and should be submitted for-
biochemical and serological tests, Cultures that give an acid butt in LIA and an acid slant
and acid butt in TSI may be discarded as not being. Salmonella. Test retained; presumed-
positive TSI cultures as directed in D-11, below, to determine if they are Salmonella
species, including & arizonae. If TSI cultures fail to give typical reactions for Salmonella
{alkaline slant and acid butt) pick additional suspicious colonies from selective medium
plate not giving presumed-positive culture and inoculate TSI and LIA slants as described
above.

9. Apply biochemical and serological identification tests to:
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a. Three presumptive TSI cultures recovered from set of plates streaked from RV
medium, if present, and 3 presumptive TSI agar cultures recovered from. plates
streaked from TT broth, if present.

b. If3 presumptive-positive TS! cultures are not isolated from one set of agar plates, test
other presumptive-positive TSI agar cultures, if isolated, by biochemical and
serological tests, Examine a minimum of 6 TSI cultures for caeh 1 ¢ analytical unit.

1.5.4 Identification of Salmonellq

1.

Mixed cultures. Streak TSI agar cultures that appear to be mixed on MacConkey

agar, HE agar, or XLD agar. Incubate plates 24 £ 2 h at 35°C, Examine plates for

presence-of eolonies suspected to be Salmonella.

- MacConkey agar. Typical colonies appear transparent and-calorless, sometimes with
dark center. Colonies of Sa/monelia will clear areas of precipitated bile causéd by
other organisms sonietimes present.

- Hektoen ‘enteric (HE)-agar. Sec D-7a, above.

- Xylose lysine desoxycholate (XI.D) agar. See D-7b, above. Tiansfer at least 2.

colonies suspected to-be Salmonella to TSI and LIA slants as described in I3-7, above,
and continue as.in D-9, above.

Pure cultures. Urease test (conventional). With sterile needle, inoculate growth from

each presumed-positive TSI slant cirlture into tubes of uréa broth. Since occasional,

uninoculated tubes of urea broth turn purplé-red (positive test) on standing, include

uninoculated tube of this broth as control. Incubate 24 + 2 haat 35°C.

Control cultures. In addition to the positive. control cultures (typical Salmonella), three
additional Salmoneller cultutes are récommended to assist in the selection of

atypical Salmonella colony morphology on selective agars. These cultures are a [actose-
positive, HaS-positive S. diarizonae (ATCC 12325)and & lactose-negative, HiS-
negative S, abortus equi (ATCC 9842); OR a lactose-positive, H>S-negative S
digrizonae (ATCC 29934). These cultures may be-obtained from the American Type
Culture Collection, 10801 University Boulevard, Manzssas, VA 20110-2209

[.5.5 Conventional method for Aspergillus

Gently agi'tate the incubated samiple. Transfer 0.1 ml on Dichloran rose bengal ch loramphenicol

(DRBC) agar plates and spread inoculum with a sterile, bent glass rod. Incubate plates in the

dark at 25°C. Do not stack plates higher than 3 and do niot invert. Note: Let plates remain

undisturbed until ‘counting,.
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1. Counting of plates. Count plates after 3 days of incubation. If there is no growth, re-
incubate for anothet 48 h. Do not count-colonies before the end of the incubation period
because handling of plates could result in secondary growth from dislodged spores, making
final counts invalid.

Mold colonies suspected of being Aspergillus sp. are examined microscopically to observe
diagnostic features-of Aspergillus fumigatus, Aspergillus flavus, and Aspergillus niger,
Identification will be based on: Larone, D. H. 1995, Medically. important fingi: a guide to
identification, 3rd ed. ASM Press, Washington, D.C

2. Colony characteristics

2.5-8um wide, septate, hyaline,
-acute angle branching; tree. or fan-
like branching. Stipes may
resemble hyphae.of zygomycetes

Conidial head wniseriate, columsiar, conidia in
«chains or detached and dispersed. Single or paired
-conidia may resemble veast cells

A fumigatus

Conidial head biseriate, radiate, conidia in chains or
A. niger See A. fumigdtus detached and dispersed. Single or paired conidia
may resemble yeast cells,
Colonies characteristic of Aspergillfus but not identifiable as A. fimigatus or A. niger will.be
transferred to Aspergillus differentiation agar (AFPA), a selective identification medium for the
detection of 4. Haviss group strains. With this method is possible to distinguish these species. from
other Aspergillus based on the development of orange color on the reverse of the plates.

1.6. Quality Controls
I Negative Controls. Controls to assure that any observed microbial growth originates

from the received sample will be conducted daily .-

2. Positive Controls. Controls to assure that the protocols described are sufficient to detect
the appropriate organisms when present will be conducted every 3 months, or whenever
rmedia and reagents are purchased from a different supplier than any whose materials
have been previously tested.

1.7 Safety

Additional information on safe work practices in the laboratory can be found in the AK
Green Labs Chemical Hygiene Plan.

1. Treat all microorganisms as potential pathogens. While the majority of
niicroorganisms are not pathogenic to humans and have never been shown 10 cause

illness, under unusual circumstances a few microorganisms that are not normally
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pathogenic can act as pathogens: Treat all microorganisms - especially unknown cultures

-as if 1'11cy were pathogenic,

2. Sterilize equipment and materials, All materials, media, tubes, plates, loops, needles,
‘pipetes, and other items used for culturing microorganisms should be sterilized by

‘autoclaving, ‘Otherwise, use commercially sterilized producéts.

3. Disinfect work areas before and after use. Use a disinfectant, such as a 10% bleach or
70% cthanol solution, to wipe down benches and work areas both before and after
working with cultutes. Also be aware of the possi ble-dangers of the disinfectant, as 70%
ethianol can catch fire around open flame or high heat sources. Bleach, if spilled, can ruin
your clothing. Either alcoho] or bleach can be dangerous if splashed in‘the-eyes.

Employees should know where the nearest cyewash station and siiik are located.

4. Wash your hands. Use a disinfectant soap to wash your hands before and after working

with mieroorganisms. Gloves may be worn as extra protection.

5. Never pipette by mouth. Use pipette bulbs o pipetting devices for the aspiration and
dispensing of liquid cultures.

6. Do not eat or drink in the lab, nor store food in areas where-micro_organi'sms are
stored. Never eat or drink in the labotatory while working with microorganisms. Keep
‘yourfingers out of your mouith, and wash your hands before and after the laboratory:

'a'ctiv'it-y-

7. Label everything elearly. All cultures; chemicals, disinfectant, and media shauld be
clearly and securely labeled with their names and dates. If they are hazardous, label them
with proper wariiing and hazardous information.

8. Clean up spills with care. Cover any spills or broken culture tubes with a 70% ethanol
or 10% bleach solution; then cover with paper towels. After'aliowin_g the spill to sit with
the disinfectant for a short time, ‘careful ly clean up and place the materials in a biohazard
autoclave bag to be autoclaved. Wash the area again with disinfectarnt. Never pick up
glass fragments with your fingers or stick your fingers into the culture itself; instead, use

a brush and dustpan.

AK Green Labs LLC Microbiological SOP v1.1
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1.  SCOPE AND OBJECTIVES

1.1 Scope
The Standard Operating Procedures presented in this document will be used by AK
Green Labs LLC (AKGL) to dnalyze cannabis and cannabis products, including:
marijharia flowers and trim, wax, shatter, resin and oil..

1.2 Objectives
The primary goal of AKGL is to carry out high-quality analyses to quantitate potency and
solvent contamination of matijuana and marijuatia’ products. These. quantities must be
determined, and the values must fail within the acceptable limits set by the. Alaska State
Regulations before marijiiana products can enter the retail marketplace.
A second goal is:to pefform these analyses as quickly and efficiently as possible with
available resources, To this end, samples will be, analyzed, documented and reviewed
based upon the following objectives:

[.2.1 All samples shall be.analyzed as'soon as practical afier they are received. If the analysis,
including technical and administrative review, cannot be completed in the time quoted
to' customer, an attempt will be made 1o notify the customer using the information

provided upon submission of the sample, as to when the analysis will be completed.

122 Fifty percent of all samples should be analyzed and completed within two weeks.
1.2.3  All samples should be analyzed and ‘completed within thirty days.
.24 All reports should be produced as soon-as possible after the completion of analysis but

within two working days.
1.2.5  Sample filés and the analysis report should be technically and administratively reviewed

within five working days following the production of the analysis repott.
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2.2.3
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2.32

ANALYSIS GUIDELINES

Objective
To describe a basic:analytical scheme, utilizing toxicity tests, exfraction techniques, and
instrumental .analytical procedures, for the isolation and identification of cannabis
prodicts and possible contaminants.

Safety

Use caution when handling any unknown substance or chemical.

For liazardous imaterials, or possible hazardous tnaterials. use appropriate personal

protective equipment.

Use proper lifting techniques and caution when hiandling heavy items.

Use caution and proper technique when using sharp instruments to cut into packaging.

Make frequent reference to the AKGL Chemical Hygiene Plan.

Basic Analytical Scheme for Flower, Trim, Extracts and Concentrates

The- customer may request specific analyses for cannabis products. However, the analyst
must determine the appropriate sampling téchniques, methods of recovery, extraction
procedures, and metheds of analysis to be used for the identification and quantiﬁcati'on ‘of
a cannabis product on a case-by-case basis.

Data Required for: ﬁChrom‘afography Analyses

Maintenance and quality. assurance procedures are documented and available next to each
instrument. Tt is the analyst’s responsibility to verify: that an instrument is working
properly before use.

The data generated from an instrumental méthod must be documented with the METRC
identifier, the AKGL LIMS number, and the analyst’s handwritten initials. The date on
the printouts will serve as the date. of observation unless otherwise noted by the analyst.
The following should also be documented:

GC/FID AND HS/GC/FID

Al appropriate information regarding sample preparation, retention times, weights, of
caleulations will be documented on the GC/FID) printouts or in the customer case file.
Documentation of internal standard runs will be maintained with the customer case file.
Blanks run prior to the internal standard and sample runs will be maintained with thie

customer case file.

AK Green Labs LLC
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2.5

2,51

2.6

GC/MS

All appropriate information regarding sample preparation, tetention times; weights, TIC,
or calculations will be documented on the GC/MS printouts .or in the customer case file.
Documentation of ‘internal standard runs will be maittained with the customer case file.
Blanks run prior to the intérnal standard and sample runs will be maintained with the
customer case file.

Records Retention

All customer case ilé recoids will be retained as hard copies onsite for a minimum of 3
(three) yeais. A electronic copy of the customer case file records over two years oid will
be saved and backed up locally.

Marijuana Plant Material

‘Marijuana samples received for analysis can be whole plants or plant parts. The most

common plant parts that will be submitted for analysis are flowers (buds) and trim (sugar

leaves). Plant materials -are typically dried prior to analysis, with the before and after

drying weights recorded. The weight recorded for dried plant parts will be noticeably less

than the listed wei ght-as submitted by the customer

For whole plant sample submissions. remove roots, dirt and mature stalks. before
weighing. Mature stalks are the main axis of the plant, fluted in appearance, and are

greater than ~1 centimeter in diameter ot larger: Stems are also fluted in appedrance and

serve as a support structure for another part of the plant such as a leaf or flower and

should be removed.

Marijuana Concentrates and Extracts

Marijuana concentrates and extracts can be produced by many different processes
including: extraction by organic solvents (butane, ethanol etc), extraction with CO2 as
solvent, cohcehiration by mechanical miethods (keif, hash, pressed rosin), or a
conibination of these methods.

No special handling is required for samples of these products with the.exception of the
fresh pressed rosin. Samples of fresh pressed rosin should be kept refrigerated in the

sample storage area until ready for analysis

AK Green Labs LLC 3 Chromatography SOPs. v3.2
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3.2

3.2.1

3.2.2
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3.3.1

332

CUSTOMER CASE DOCUMENTATION

Objective

The policies laid out in this section are the mimmum requirements for customer case
documentation and record keeping required for AKGL.

Case Folders

A Case Folder will be created for each sample analyzed. For frequent or high-volime
customers, we may organize their sample Case Folders into Customer Case Folders for

easier reference. Contents of the Case Folders may also be archived electronically.

Case [Folders will contain the AKGL Sample Receiving and Tracking form as well as any

other forms used to receive, prepare and track the samples. Case Folders will alsa contain

the AKGL forms used to record the analyses; forms that are described in this document
as well as those referred to in the Microbial Standard Operating Procedures. Reports of

analysis results-will be kept in these folders and will include the-analyst’s name, title, and

signature as well as a record of the technical and administrative review.

Charts, chromatographs,. spectra, and notes produced during the analytical procedures
will be maintained with the case file

Photographs should printed on 8 %™ by 11" paper and labeled with the METRC case
identifier and LIMS item designators, the date the photos were taken, and the analyst’s
handwritten initials. Phofographs. inay -also be maintained electronically-as part of the:
case record,

Sample blanks run directly prior to any case samples on the GC/FID, HS/GCAHID or
GC/MS, will be maintained with the casefile.

Other relevant information should also be included, e.g. notes on customer coritacts,
phone calls and emails, or any unusuai cifcumstance pertaining to the sample.

Alternatively, these'may be docusnented electronically as part of the case record.

Administrative Review

All case files will be administratively reviewed by an individual other than the author of
the report prior to issuance of the report. An administrative review requires the following:
verification steps.

Veri [y that both the METRC identifier and the AKGL LIMS nuinbér are correct for the
customer case being reviewed.

Check spelling, grammar, METRC identifier; the AKGL LIMS number, and the analyst’s
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3.4

3.4.1

3.4.2

343

345

3.4.6

3.4.7

3.4.8

3.5

name and title.

'V"eri[fy that the correct information is listed for the inventoried Cannabis Product.

The completed administrative review is indicated on the final report with the reviewer’s

pame, title, and -signature. The date of the completed administrative review is

clectronically documented in the LIMS and METRC.

‘Technical Review

Analysis reports will be technically reviewed before by a person other than the author of

the report before an analysis is deemed complete and the. This review will be carried out
by the Scientific Director or designate, and will include the following:

Verify that the weights on the report maich the weights on fhe Cannabis Product

Examination Sheéet, Check that the weights on the Sample. Receiving and Tracking

form are consistent with the reported weights.

Verify that all chiromatographs and spectra support. the conclusion.

Verity that all chromatographs and s$pectra contain the appropriate unique customer
METRC number and LIMS designator,

Verify that all chromatographs and spectta contain any pettinent documentation and that

the chromatographs and spectra are: documented on the Cannabis Product Examination.

Sheet. Check for the presenice of any necessary blanks,

All Cannabis Product Examination Sheet{s) and chromatographs and spectra must

have the analyst’s handwritten initials.

Verify that all obsetvations listed ont the Cannabis Product Examination Sheet(s) are

consistent with the conclusion(s).

The completed technical review is indicated on the final report with the reviewet’s name,
title, and signature. The date of the completed technical review is electronically
documented in a retrievable format.

Before giving #iny verbal fesults 1o a requestor-(for example, priority, rush; or custorners”
cascs) the analysis will be technically reviewed and the technical review will be
documented. as part of the customer case record. The results of analysis still need to be
included in the official report.

Administrative and Technical Review Issues

‘To ensure the quality of a final report, any significant issues discovered by a technical

reviewer (such as reporting a wrong weight, a wrong internal standard, reporting resuits
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without sufficient tests, etc.) must be reported to the Laboratory Director or designee, in
person, as soon as possible. Administrative review issues should also be reported if it

becomes an analyst’s pattern.

3.60  Customer Report Modification Records

3.6.1 It is sometimes necessary to modify a customer report after it has, been issued. This may
be necessary to correct an error in the report, to document additional analysis conducted
atter the issuaice of the report, at the request .of the customer, or for various other
Teasons.

3.6.2 If it becores necessary to amend a signed repori, then the new report will be clearly
identified, will. contain a reference to the -original report that it is replacing, and will
clearly state why an amended report was issued. The original customer report must be

maintained within the case record,

3.7  Related'Documents
3.7.1 CANNABIS PRODUCT Examination Sheet (AKGL ES-EXAM)

3.7.2  CANNABIS PRODUCT Inventory Sheet (AKGL-IS-INV)
3.7.3 CANNABIS PRODUCT Notes Sheet (AKGL-NS-NOTES)

3.74 CANNABIS PRODUCT Checklist Sheet (AKGL-CS-CHECK)
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4. CANNABIS PRODUCT WORKSHEETS
4.1  Objective
To provide guidelines for documentation of tests and observations on the CANNABIS
PRODUCT Examination. Sheet, the CANNABIS PRODUCT Notes Sheet, and the
CANNABIS PRODUCT Checklist.
4.2 Cannabis Product Examination Sheet
4.2.1 Customer Case Information
Case — This is the unique case Metrc identifier, which may be an historic [ab numbet,
for repeat customers, and the LIMS customer idéntifier.
‘Date — This is the start date of analysis.
The date for observations that do not have printed data will be documented
appropriately if different than the start date. The date on printouts will serve as the
date of observation unless otherwise noted by the analyst.
Analyst — Placement of initials in this box indicates the person(s) who performed of
observed all of the analysis documented. If an analyst only performs or observes a
portion-of the analysis, then his/her initials will be noted next to the results. for that
test.
Item Number — The LIMS generated item/sub-item number for the exhibit(s).
Description — A brief description -of the general appearance of material shall be
entered here This is intended to assist the analyst and reviewer with correlating the
documentations noted here with the evidence as described on the CANNABIS
PRODUCT Inventory Sheet. This is. not a required field, but may be used 4t the

analyst’s discretion,

4.2.2  Analyfical Documentation
No acceptable match (or NAM) should be noted when the sample produces a.
measurable abserbance, but the spectra cannot be matched to a standard or known
substance. This may be due to a significant wavelength shift from expected peak maxima,
or interferences from other absoibing substances, which cause extraneous peaks or peak
shape distortions.

GC/FID — Doctiment the quantitation value obtained.
HS/GC/FID ~ Any identified substances which are to be included on the final report will
be noted-in the HS/GC/FID box. This includes: BTEX or residual solvents.
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GC/MS - Any identified substances which are to be included on the final report will be
noted in the GC/MS box.
Approximate Volume — The approximate volume will be noted for liquids identified as.
containing cannabis. The approximate volume for other liquids may also be noted.
Gross Weight — Notations of the gross weight will refer to the cannabis produci(s) and
the inner most container(s) unless otherwise noted.
Total Net Weight — This refers to the total net weight of all cannabis product(s) as
des’i'gh‘ated by the item number. It does not include packaging,
Balance(s) Used — Indicates which balance(s) were used for any weight determinations.
Results ~ The results of the analysis, which aré 16 be reported are noted in this box.

423 When a case is reopened and further analysis is required, a new CANNABIS
PRODUCT Examination Sheet should be used following the guidelines ‘outlined above

43  Cannabis Product Checklist
Case — This is the unique, METRC customer number.
Date — This is the date that observations are made. Any observations on a different date
thian this will be documented accordingly next to the corresponding item number.
Analyst — Placement of initials indicates the person(s) who made the observations
documented.
[tem — The customer case LIMS number generated item/sub-item number for the case.
Characteristics — A check mark and the number of samiples is placed in each box for the
characteristics that are observed. If there are nio characteristics observed for a sample,

then this will be noted in the appropriate box.

4.4  Related Docnments:
4.4.1 CANNABIS PRODUCT Examination Sheet (AKGL-CP-EXAM)
442 CANNABIS PRODUCT Inventory Sheet (AKGL-CP-INV)

443 CANNABIS PRODUCT Notes Sheet (AKGL-CP-NOTES)

4.4.4 CANNABIS PRODUCT Checklist (AKGL-CP-MARI)
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5.3.5

INSTRUMENT PERFORMANCE ANDMAINTENANCE

Objective

The followin‘g describes quality assurance guidelines for the maintenance, performance,
and repair of analytical instrumentation and other related equipment.

General Requirements for Analytical Instrumentation

All fnstruments will be verified before being placed into service and will be periodically

maintained in accordance with the manufacturer’s recommendations and specifications:

The performance of all instruments will be re-verified if they are moved to a new
location, orif a major repair is pje_rfbr_med. It is the analyst’s responsibility to ensure that
appropriate re-verification has been done before using an instrument for analysis.

No instrument. is to be ‘used it it is:not in proper working order. If an instrument fails
calibration or a performance verification check, or if a performance -;p_roblem. is detected
during an-analysis run, the instrument will be removed from service.

If an instrument is taken out of service, it will be marked Qur Of Service and the
Laboratory Director or designee will be notified. and determine if repairs are necessary,
then nofified.

Records of all repairs and maintenance will be maintained in the appropriate laboratory

equipment records section,

Gas Chrematography/Flame Tonization Detector (GC/FID).

A-performance verification check will be done daily forany opetational GC iristrument in
service.. This can be performed through the use of check standards of known
concentration. The mean concentration of these check standards will be calculated from
thrée mjections and the % relative standard deviation must be equal to or less than 10%.
In addition the % difference of the mean from the known ‘concentration must be equal to
or less than 10%.

Determine if the instrument meets specifications. If it does not, then the instrument will
be taken out of service until the issue can be resobved.

Maintain a record of all performance verification cheeks in the Instrument’s Logbook.
Run a solvent blank before all other runs and maintain a copy of the blank run with the
case file.

Perform regulat and preveéntive maintenance according to the manufacturer’s

AK Green Lahs LLC 9 Chromatography SQPs v3.2
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5.5.5

5.5.6

5.5.7
5.5.8

recommendations. A logbook. documenting all non-routine maintenance (e.g.. column

replacement and any major repairs) will be kept with the instrument.

Gas Chromatography/Mass Spectrometry (GC/MS)

The Mass Selective Detector (MSD) will be tuned weekly when in use or more often as
needed (e.g. if the instrument is moved to a new location or maintenance is. per‘form_ed on
the MSD). Criteria established by the veridor will be referenced for a siccessful tune. Tt is
recommerided that specifications used to check the instrument performance be kept next
to the instrument for easy reference.

A standard check mix will be run daily when in use and the scan results entered ini the
logbook and maintained with the tune report for that week. If there is any deviation of the
standard m/z ratios, the instrument will be tuned and the standard re-fun:

Printed copies of tune records and daily check mix results are maintained in the section.
Run a solvent blank before each sample run and maintain a copy of the blank run with the
case file.

Perform regular and preventive maintenance according to the manufacturer’s
recommendations. A logbook documenting all maintenance (e.g. column replacement,
filament replacement, seal replacement, vacuum oil changes, source cleaning, and major

repairs) will be kept with the instrument.

Balances.

Labotatory personnel will check balafices for accuracy regularly, using standard weights.
Balances must be checked whenever they are moved from one location to another:
Laboratory standard weights should be checked after the annual re-certification of the
balange.

Balances will be certified by an external vendor at least once a year.

Inspect the balances for cleanliness and check the '[e.v'_el frequently.

The appropriate balance will be used for the weight being measured and precision

required. Care should be taken not to overload a balance with too much weight.

‘Since the tolerances of electronic balances vary, the instrument specifications must be

checked to determine the appropriate criteria for satisfactory performance.
Analytical balarices should be checked with standard weights at least weekly,
Top loading balances should be checked with standard weights monthly or as needed.

Records -documenting the results of the balance checks, standard weight checks,
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m'_a_iintenan'(-:e1 and certification will be maintained in the appropriate lab section.

5.5.9 Ttis the analyst’s responsibility. to verify that the necessary checks have bieen performed
in the recommended time petiod.for any balances or standard weights used,

5:5.10 1f an instroment or balance fails the performance check or a peiformance problem is
detected during roufine maintenance, it must be removed from service, the Laboratory

Director or designee must be notified and the problem recorded.

bl
~;
..—

No instrument orbalance.is to be used if it is not in proper working order.

EJ'I
L¥ ]
—
I~

: chail" or have the. instrument or balanee repaired and perform routine quality control
procedures with standard weights to. ensure it is working ptoperly before the instrument
or balance is returned to service. Verification :‘with standard weights will be performed

after routine mainienance: if the performance of the instrument could be affected.

5.6 Related documents

Instrument Logbooks.
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6. GAS C.HRO'MATOGRAPHY (GC/FID) FOR QUANTITATION OF
POTENCY

6.1  Objective
To establish & procedure for determining the concentration of cannabinoids in marijuana
samples using an internal standard and gas chromatography/flame jonization detection
(GCIFID) method.

6.2  Background

6.2.1 The chemical structures and a brief description of the cannabinoids to be quantitated are

given in the following figure:

Cannabidiolic Acid (CBDA), an acid with the
carboxylic group (COOH):-attached. is a

o precursor to Cannabidiol. When the carboxyl

group is-removed the CBDA converts to CBD.

Cannabidiol (CBD), an isomer of THC, isa
non-psyé-hoacti_v_e-c_annabfﬂpid with sedative,
anti-aﬁxiety, anti-psychotic-qualities known'to-
relieve convulsion, fight inflammation; assuage

nausea, and may even inhibit the growthi of

satrie types of cancer cells.

: Deélta-9-Tetrahydrocannabinol Carboxylic
‘_,,,-\%;% o O Acid (A9-THC-A, THCA}, an acid with the
L ?’"%M; L; . carboxyli¢ group (COOH) attached. It is only
l*f.;}( Nf; v‘“’ “r when the carboxyl group is removed through
7'"‘”g}*")l"'""‘éﬁ%“*'mf"‘”«“‘"nf"““'*‘"« decarboxylation that THC becomes.

vsychoactive ('heat treatment).

|
?f-"“"i‘f&-.r;]. Ny (gg‘_; Delta-9-Tetrahydrocannabinel (A9-THC,
. - v"w‘““* ‘THC) is the primary psychoactive component of
va’ EE i the piant.

w:;, »_.(}.»--*“-w.-, e
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’/r " o Cannabinol (CBN), is a cannabinoid derived
o from the degradation of THC over time and,
i J% i when properly measured, can help determine:
¢ :\"Q"‘! m'""'-;.’r;::ﬁ%‘ jﬁ'hﬁ"ﬂa\/fﬁx“‘

both the freshness Ofsa'mp]es and their level of

psycho-activity.

6.2.2

6.2.4

6.3

64

Whether or not derivatization is required depends on'the purpose of the analysis. Without
prior derivatization (i.e. silylatiori) of THC and THCA, GC analysis will ‘decarboxylate
the latter and produce the total THC content of the cannabis _sample, which is the sum of
free THC and THC generated from: THCA. As the totdl THC content represents the
méaximum potency of the usually smoked (and therefore also decarboxylated) cannabis,
most legal systems consider fotal THC content as the relevant parameter. However, if
both contents have to be reported, prior derivatization is required or a separate analysis
(e.¢. by HPLC/PDA) must be performed.

For a potency ‘test on-cannabis and cannabis extracts,test results will be reported by
fisting for each required cannabinoid a single percentage concentration that represents an
average of all samples within the test batch; -alte_rnati\;f'ely, the sum of THC + THCA may
be reported as total THC; the sum of CBD + CBDA may be reported astotal CBD.

For a potency test on cannabis products, whether conducted on. .each individual
production lot or using process validation, test results wiil be reported by listing for each
cannabinoid the herbal number of milligrams (total THC, total CBD, and CBN)

continued within a single retail marijuana product for sale.

Training
AKGL employees assigned to carry out GC/FID analyses will be qualified to perform
these analytical tests only after passing an internal AKGL. training program that instructs

on every aspeet of the analytical methods described in this document. At the end of the

training program the analyst must pass an actual analysis test with a “real-life” sample on

the GC/FID-equipment before being:certified. Internal certification will be supervised and
approved by the L‘aBora’tOry Director.

Safety

Appropriate safety equipment should be used when preparing reagents and handling

volatile chemicals. Refer to the MSDS for additional safety information for specific
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6.5
6.5.1
6:5.2

6.5.3

6.5.4
6.5.5

6.5.6

6.5.7
0.5.8

6.6

6.6.1

chemicals. Recommended procedures for a safe working environment and additional
ii}'foﬁlla'tion_'.-on-working safely in the laboratory and can be found in the AKGL Chemical

Hygiene Plan..

Equipment, Materials and Reagents

Gas chromatograph equipped with a flame ionization detector
Auto-sampler vials and caps

Injection syringe

Analytical balance needed for quantitation

Micro-Pipettes. an'd'Disp.ens'e-r Tips (1-100 pL 1-1,000 pL )
Suitable solvents for sample preparation, e:g.Ethanol

THC, CBD, and CBN standards

Tribenzylamine {TBA):to be used as internal standard

Standards, Controls and Calibration

A valid five point lincarity plot using cannabis base ‘standards mixed with internal
standard wili be determined for the instrument. If major instrument repairs (e.g.
replacement of the column or detector) are performed or if a fresh internal standard
salution is prepared, the linearity wilt be re-confirmed.

Internal Standard Solutions.

Intetrial standard solutions will be prepared by dissolving the dromatic amine
Tribenzylamine (TBA) in ethanol (EtOH). The final concentration of the. internal
standard should be approximatety 0.5 mg per mL of EtOH. If a fresh internal standard is

prepared, then all standards and samples must be prepared using the new solution.

6.6.1.1 If the internal standard stock solution is stored for later use, it should be well sealed and

not exposed to extreme -temperatures. It will be labeled with the name of the internal
standard, date of preparation, initials of the analyst who prepared the solution and the
final concentration. The preparation of internaj standard solution will be documented on
the GC/FID Internal Standard Preparation worksheet and added to the GC/FID

Quantitation Binder located next o the instrument.

6.6.1:2 An injection of internal standard solution will be made prior to each linear plot

determination, each batch of check standard runs, and prior to case samples to verity that

the internal standard is tree of contamination. The internal standard blanks will be run on
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the same method as.standards and samples.

6.6.2 Linearity Plot
Five cannabinoid base calibration standards (THC, THCA, CBD, CBDVA, and CBN) of
known concentration (in units of mg/mL) will be _prepa_r.ed-over the range of interest using
the internal standard ‘solution and w'ill be used to generate the linearity plot. The
calibration standards will be labeled with the name and concentration of the solution, date
of preparation, and the initials of the analyst who prepared them. The preparation of
calibration standards will be documented on the GC/FID Calibration Standards
Preparation worksheet and added to the Quantitation Binder located next to the
nstiument.

6.6.2.1 The calibration standard of lowest concentration will define the method’s lower limit of
quantitation _(_LLOQ). The calibration standard of high concentration will define the upper
limit of quantitation (ULOQ).

6.6.2.2. Each calibration standard will be injected one time. All instrument conditions must
remain constant over the range.

6.6.2.3 A plot of response ratio (calibration standard area/internal standard area) on the y-axis vs.
concentration ratio (calibration standard concentration/ internal stanidard concentration)
on the x-axis will be generated using linear regreéssion. The plol of the [it must appear
linear. The correlation coefficient (RQ) must be greater than or equal to 0.99.

6.6.2.4 If the correlation coefficient is less than (.99, then appropriate corrective action must be
taken. This may include: rerunning the calibration standards, remaking the calibration
standards, or performing instrument maintenance.

6.6.2.5 If the correlation coefficient is acceptable. then the completed GC/FID Linear Plot.
Calibration worksheet will be added to the Quantitation Binder located next to the

instrument. Document the calibration runs in the instrument lfoghook.

6.6.3 Check Standards
Two. cannabis base check standards of known concentration (in units of 'mg_fm’L) will be
prepared within the linear calibration range using the internal standard solution. Qne
check standard should be in the upper calibration range and one check standard should be
in the lower calibration range. The check standards should be labeled with the name and
concentration 'of the solution, date of preparation, and the initials of the analyst who

prepared them. The preparation of check standards will be documenied on the GC/FID
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Cheek Standards Preparation worksheet and added to the Quantitation Binder located
next to the instrument.

6.6.3.1 Both check standards will be analyzed following the determination of a linear plot and
once daily prior to instrument use for sample analysis. Both check standards will be
injected at least two. times.

6.6.3.2 The concentration of each check standard injection will be calculated using the linear
regression .equation from the linear plot.

6.6.3.3 The mean and % relative standard deviation (% RSD) of the concentrations will be
calculated for both of the check standards. The % RSD (the precision) must be equal to of
less than 10% for both check standards.

6.6.3.4 The % difference (accuracy) of the mean from the known concentration (theoretical) of
both check standards will be calculated. Each value (the accuracy) must be equal to or
less thari 10%.

% difference (Accuracy) = (Calculated — Theoretical * 100)/Theoretical

6.6.3.5 If the % difference and %RSD of the check standard concentrations do not meet the listed
criteria, then appropriate corrective action must be taken, This may inchide: rerunning the
-check standards, remaking the check standards, 1_:eca1i_br3ﬁng the Linear Plot, or carrying
out maintenance on the instrument.

6.6.3.6 1If both check standards pass the precision and accuracy requirements, the completed
GC/FID Calibration Check worksheet will be added to the Quantitation Binder located
next to the instrument. Document in the instrument logbook that the check standards
Passed.

6.6.4 General
Solvent blanks will be injected prior to all other injections to verify that the column and
syringe are free of contamination. The solvent blank will be run on the same method and
immediately prior to the standard or sample rtis.
Method parameters are available by the instrument or are electronically retricvable. The
data and calculations for each _lineafity plot and for the check standard determinations
will be ma'i'ntai'ne'd: with the instrument.

6.7  Procedure

6.7.1 Sample Types

Cannabis produets are of three principal types: herbal cannabis (ﬂowgrg ~and leaves),
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cannabis resin and liquid cannabis (oil). The typical ranges of total THC concentration
found :in different products. are: 10-30 percent in flowers, 1-10 percent. in leaves, 20-60

percent in resin products, up to 80 percent or more in oils.

6.7.2  Preparation of cannabis sample(s)

Flower or leaf samples are dried in an oven at leaves become brittle {water contert
<10%). The dried material is then-pulverized and homogenized. If flowers are highly
resinous, a mechanical grinder _'ma_y' be prefeired.

6.73 Two hundred m’i:lligrams' (200 mg) of dry homogenized herbal cannabis are e¢xtracted
with 20mL of the internal standard (ITSD) solution (Tribenzylamine; 0.5mg TBA/mL
EtOH) for 15 minutes in an ultra-sonic bath. (Note: approximately 100 mg of cannabis
resint is required for extraction, and 50 mg of liguid cannabis, since they posses higher
concentrations of cannabinoids.)

6.74  Transfer a 500uL aliquot of the extracted cannabis saniple into a 2mL aufo-sampler vial
without the lid. Place in the heating block, in the fume hood, or GC for 12 minutes
wherein the solvent is evaporated and the THCA and CBDA are decarboxylated.

6.7.5 Add 1.5ml of ethanol to form the final analyte solution and mix thoroughly. T ightly seal
the lid -onto the auto-sampler vial and place in the auto-sampler tray for analysis by
GC/FID. Document the volume of sample and internal standard on the GC/FID
Cannabis Quantitation worksheet.

6.7.:6 Sample Analysis
Conditions for the capillary column method are:

Column | 15 mx0.25 mm, 0.25 ym

Phase 5% Diphenyl ~ 95% Dimethylpolysiloxane'

Carrier Hydrogen, 1.1 mL/min 200-240° C

Injector Split/Splitless, 280° C

Split ratio 20:1

Oven 2 minat.200° C, 10° C/min 200-240° C, 2 min‘at 240° C
Detector FID 300° €, Hz 35 mL/min, Air 350 mL/min

Internal Standard Tribenzylamine (TBA) in ethanol (0.5 mg/mL.)

Injection 1.5 uL, Split

Elution Order | CBD, THC, €BN

6.7.6.1 Analyze the prepared sample using the GC/FID by running twe replicate injections.

: AKGL has many different capillary columns that may be used in this analysis. The lab Director should be

consulited with any questions regarding appropriate:selection of columns.
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Docurnent the sample runs i the instrument lo gbook'-.

6.7.6.2 The concentration of each sample injection will be calculated using the linear regression
equation from the linear plot.

6.7.6.3 The: mean and % relative standard deviation (% RSD) of the concentrations will be
calculated for the sample runs. The % RSD (the precision) must be equal to or less than
10% for the sample tuns to be acceptable:

6.7.6:41f the % RSD of the sample runs do not meet the listed criteria, then appropriate
corrective action must be taken, This may include rerunning the sample or preparing a
new sample extract.

6.7.6.51f the sample runs pass the listed criteria, then the coneentration of cannabis in the
original sample is-calculated uvsing the mean of the sample extract runs, the volume of
original sample used, and the volume of ISTD used. The concentration in mg/mL and in
mg/100mlL is noted on the GC/FID Cannabis Quantitation worksheel. This worksheet
is to be included in the customer case file.

6.7.6.6 The chromatograms for each sample run, the internal standard run, and the correspondig,
solvent blank runs as well as the appropriate quantitation reports will be printed, labeled
with the unique customer case identifier tag (METRC), customner case (LIMS)
designators, date, -and analyst’s handwritten initials and will be maintained with the
customer case file.

6.7.6.7 When quantitation of THCA and CBDA are required, the 'ca_nnabis product sampie must
‘be derivatized, without the heat treatment which decarboxylates the cannabinoid, by first
removing the FtOH (see 7:5.2.4) by blowing a stream of dry nitrogen across the samples
-surface. This takes ~ 15 minutes and should be pérformed in the fume hood. When the
customer sample is dried in this fashion, the residue is dissolved in 1.5 mL of chloroform.
100 mL of N-methyl-N-tfimethylsilyltrifluoroacetamide (MSTFA) is added to the
cannabinoid/chloroform solution, covered, and subsequently heated at 70° C for 30
‘minutes. This'solution is then subjected to the same GC analysis-described above.

0.8 Interpretation

6.8.1 The'linear plot calibration proceduie makes use of the following equation to determine
the concentration of cannabinoid present in a sample. The equation is:

y=mx+b  where y = peak areu of cannabinoid/ peak area of ISTD

m = slope of the ine
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6.8.2

6.8.3

6.9
6.9.1

6.9.2.

6.9.3

6.10
6.10.1

6,102
6.10.3

6.10.4

6.11.
6.11.1

x = conceniration of cannabinoid / concentration of ISTD

b = Intercepi
Solving this equation for the unknown concentration of cannabinoid yields
Concentration of cannabinoid = [y--b J*[ I5TD concentration] / m

The linear plot determines the values of m and b, the value of ISTD concentration is

known and included in the method, and the value of y is determined from saimple runs.

For each sample run, the instrument software will calculate and report the concentration
of cénnabinoid in mg/mL. This value will be used to detérmine the concentration of
cannabinoid (mg/mL) in the original liguid sample using the following equation:

Coneentration of cannabineid = [ conc cannabinoid in_extract sample | [volime

ISTD] (in original Liquid sample) — [volume original liquid sample used]
Teo report the concentration of cannabis per 100mL, multiply the previous val ueby 100,

Limitations

Two or more compounds, especially those with similar chemical structure, can have the
same retention time under identical GC conditions.

If'a co-eluting component masks the peak of interest, it can interfere with quantitation. It
may be possible to resolve the problem by varying the GC program parameters.

The peak to be quantitated must be a single component peak that is well resolved.

Advantages

GC provides ‘a good technique for separaiing components in a mixture and allows
.q_uantitati_on of complex mixtures..

Simple sample preparation is:ﬂsually sufficient.

A GC auto-sampler increases the efficiency of analysis of numeérous samples while
functioning unattended.

Sampies containing complex mixtures‘can be quantitated.

Literature and Supporting Documentation

D.A. Skoog and J.J. Leary, Principles of Tnstrumental Analysis, Saunders College
Publishing, 1992, pp- 432.434, 622.

6.11.2 'L.S. Ettre, Basic Relationships of Gas Chromatography, Perkin-Elmer Corporation, 1977.

6.11.3

“(Gas Chromatography,” Clarke’s Analysis of Drugs and Poisons; 3rd edition, (London:
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The Pharmaceutical Press, 2004) pp.425-499.

6.11.:4 Recommended Metheds for Identification and Analysis of Cannabis and Cannabis
Products, United Nations Office on Drugs and Crime, (UNDOC) 2009, United Nations,
NY.

6.12 Related Documents

6.12.1 GC/FID Quantitation Binder

6.12.2 GC/FID Internal Standard Preparation (AKGL-FIDISP)
6.12.3 GC/FID Calibration Standards Preparation (AKGL-FIDCSP)
6.12.4 GC/FID Linear Plot Calibration (AKGL-FIDLPC)

6.12.5 GC/FID Check Standards Preparation (AKGL-FIDCHSP)
6.12,6 GC/FID Calibration Check (AKGL-FIDCC)

6.12.7 ‘GC/FID Cannabis Quantitation (AKGL-FIDDQ)
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7.1

7.2:2

723

7.2.4

7.3

7.4
7.4.1

7.4.2
7.4.3
7.4:.4

7.4.5

7.4.6

7.5
7.5.1

HEADSPACE GAS CHROMATOGRAPHY/FID (HS/GC/FID) FOR
RESIDUAL SOLVENT ANALYSIS

Objective

Af instrumental analytical techriique for the. Gharacterization and quantification of

residual solvents in cannabis concentrate products.

Safety

Use appropriate saféty equipment when handling solvents, gases, and volatile chemicals.
Refer to the AKGL Chemical Hygiene Manval and MSDS for addifional safety
information for specific chemicals.

Properly secure high-pressure gas cylinders

Use caution around hot surfaces such as oven interiors and injection and detector ports.
Discard all chemicals and any other pertinent miaterials in an appropriate manner.
Training

AKGL employees assigned to carry out HS/GC/FID analyses will be qualified to perform
these analytical tests only after passing an internal AKGL training program that instructs
oit every aspect of the analytical methods déscribed in this document. At the end of the
training program the analyst must pass an-actual analysis test with a “real-life” sample on
the HS/GC/FID equipment before being certified. Tnternal certification will be supervised

and approved by the Laboratory Director..

Equipment, Materials and Reagents

Gas Chromatograph/FID. analyi-i'Cal instrument (8610C Gas Chromarograph from SRI
Instruments).-

Auto-sampler vials (voa) and caps

Microliter sytinge.

Residual Solvent analyses:  3ft. HayeSep D packed ¢olumn, 11D=.1/8in (or other suitable
column).

C1 €6 Standard Gas Mixture

BTEX Standard Gas Mixture

Standards, Controls and Calibritions.

Methods have been developed using appropriate temperature programs and other critical

parameters to ensure that the expected analytes will elufe during data collection. The
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methods should allow a reasonable time for unknown or unexpected analytes to elute.

7.5.2 Lists of methods with standard retention times and method paraméters are available by
HS/GC/FID instrument or are electronically retrievable. The lists provide guidance for
the selection of the appropriate method for the compound(__s) being analyzed. These lists
will be updated once a year or more frequently-as needed (for example following column
changes or method).

753  Carrier gas {He) flow rate is adjusted to 15 mL/m at7 psi.

7:5.4 The recommended temperature program (°C) for residual solvent testing is given in the
following table; however, these temperatures may be modified to maximize peak
separations or improve efficiency.

Initial Hold Time Ramp Final
Temperature (°C) {min) (°C/min) Temperature

100° 0.00 20.0° 180°

180° 0.00 _5._0_"' 200°

200° 4.00 0.00° 200°

7.5.5 Calibration of the: GC-FID is accomplished by tuning the instrument and.run parameters
to ensure that the sample’s eluting peaks are assigned correctly based upon the retention
times of knewn calibration standards.

7.5.6 In order to identify and 'q_uanﬁfy residual solvents in cannabis samples, a known gas

standard is used to calibrate the response of the GC and detectors. For this purpose use

Standard Gas mixes: a) methane, ethane, propane, butane, pentane and hexane (C1 - €6);

and b) benzene, toluetie, ethylbenzene-and xylenes (BTEX) are used.

- Usethe Cl- C6 gas standard at 0.1% concentration (1000 ppm),

- Pressurize the gas cylinder by turning the release valve slightly counterclockwise.

- Close the valve by turning it clockwise.

- Pierce the septum with a 3 mL gas syringe and withdraw 1 mL of gas. (Note that
there might be ~200.psi pressure behind the sepfum.)

~  Remove the syringe from the gas sample bottle.

- Without puncturing the septum on the GC, position the syringe so that the needle is in
the-first part of the injection port

- Press the Start/Run button on the-GC.

- Insert the needlé theough the septum as far as it 'will go, depress the plunger,-and then
remove the syringe.

- After injecting the C1-C6 standard to the ‘colurhn, six standaid peaks elute: ethane,
methane, propane, butane, pentane and hexane, e]utmg, in that order.

= Identify the peaks by their residence time and order of elution, lapel them and E]eﬁne'
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7.5.6

7.5.8

7.6
7.6.1

a relention window that spans each peak.
- Name the peaks and set integration parameters in the. computer programi.

- Input the known concentrations to the Peak Simple calibration screen for each

retention window and select “Accept new calibration™.
- Save the calibration for each peak to a .cal file.
-~ After all the peaks have been calibrated and saved, save all calibrations to a
Component. This file can now be used to identify and quantify
- The FID has linear response to varying concentrations of carbon atoms. However, if a
multi-point calibration is desired, the above steps can be repeated with different
concentrations of C1-C6.
The procedure above is repeated with a BTEX standard gas mixture to calibrate for
benzene, foluene, ethylbenzene and xylenes.
Solvent blanks are simply air-samples that will be injected between case-samples to verify
that the analyte sample, column and syringe are free of contamination. The blank will be.
run on'the same method as the sample and immediately before it.
Any significant peaks in the blaiik chromatograms should be praperly investigated to
identity their source (e.g. column breakdown, carryover from previous sample run, or
instrumental contamination) so that appropriate action (such as performing instrument
maintenance) can be taken as necessary. Any affected case samples and associated blanks
should be rerun (this is not necessary in the case of minor peaks identified as column

breakdown).

Procedure

Sample Preparation and Analysis

To prepare samples for residual solvent testing, you will need: 40mL voa vials, [ per

sample, and 100 milligrams (0.100 grams) of analyte per sample.

-- Remove the cap from the 40mL voa vial, place the uncapped vial on the balance, and
tare the reading (zero the reading).

- Usinga balance that will measure..001 mg, weigh out approximately 100 milligrams
of the analyte (extract, hash, waxes; butter, etc.). Place analyte into the vial and record
the exactreading. {The reading on the balance does not have 1o be exactly 100 mg.
‘The aetual weight will be input to the Integration module.)

- Put.the cap back on the vial.

- Place the vial into the'sample heater, set dt 70° C; and let sit for at Jeast 30 minutes.

- The sample is new ready for a headspace analysis.

- Keep the cap on-the 40mL vial sealed while it is in the sample heater.

- Use a3mL gas syringe to puncture the septum of the vial, and pull ImL of gas from
the headspace of the vial. If re-using a syringe that was used for a previous GC run,
flush the syringe with room air or puige gas to prevent carry over..
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- Prepare to'inject the analyte by posi'tioni'ng the syringe so that the needle is in the first
part of the solvent injection port, without puncturing the septum,

-~ Press the Start/Run button on the GC,

- TInsert .the-__needle through the septum as far as it will go, depress the plunger and
remove the syringe.

- After the end of the run, load the Component file containing calibrations for the elutes
of interest.

- Shift and resize the retention windows as necessary to encompass the peaks.

= Open the Integration module and input the actual weight of the analyte.

- Select the Results window to display concentrations of the elutes.

-~ Each page printed will be labeled with the METRCS, the unique case identifier
(LIMS) and analyst’s handwritten initials and will be maintained with the case file.
Chromatograms or notes should have the itetn METRCS designators, LIMS number,
date,-and method of sample preparation.

7.7 Interpretation
The linear plot calibration produces. an equation, Whiéh’_ can be used to determine the
concentration of residual solvent present in a sample. The equation is
= mx kb
where _
v = peak aréa of solvent / peak areit.of ISTD
.m = slope of the line
x = concentration of solvent/ concentration of ISTD
b = Infercept
Solving the equation for the unknown concentration of solvent yields

Concentration of solvent = [y — b | [ ISTD concéntration] / m

The linear plot determines the vafues of m and b, the value of ISTD ¢oncentration is
known and included in the method, and the value of'y is determined from the sample
Tuns.

7.7.1  For each sample run, ihe instrument will calculate and report the concentration of residual
solvent in mg/mL. This value will be used to determine the concentration of residual
{mg/mLy} in the original gas sample using the following equation:

Concentration of solvent = [ conc gas_in_extract sample ] [volume ISID] / [mass of

original sample used]
7.8  Limitations
Real world cannabis samples will contain some. concentration of organic decomposition
products (plant matter gives off trace amounts of ethane, methane and other gases as they

slowly decay).
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7.9 Adyantages

7.9.1 The technique is useful for analyzing small sample. amounts that may be difficult to
identify using other techiniques.

792 A GC/FID avto-sampler increases the efficiency of analysis of numerous samples by

functioning unattended.

7.10 Literature and Supp‘tjrting Documentation
Douglas A. Skoog, Principles -qf'Insn*umenra[ Analysis, _3'“ Edition, (New York: Saunders
College Publishing, [985)523-535; 554,

7.11 Related Documents

7.11.1 HS/GC/FID Quantitation Binder

7.11.2 HS/GC/FID Internal Standard Preparation (AKGL-HSFIDISP)
7.11.3 HS/GC/FID Calibration Standards Preparation (AKGL-HSFIDCSP)
7.11.4 HS/GC/FID Linear Plot Calibration (AKGL-HSFIDLPC)

7.11.5 HS/GC/FID Check Standatds Preparation (AKGL-HSFIDCHSP)
7.11.6 HUS/GC/FID Calibration Check (AKGL-HSFIDCC)

7.11.7 HS/GC/FID Residual Solvent Quantitation (AKGL-HSFIDDRSQ)
7.11.8 Maintenance Loghook
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8.2.4

8.3
8.3.1

8.4

8.4.1
$.4.2
8.4.3

8.4.4

8.5

8.5.2

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
Objective

Present an instrumental analytical technique for the characterization and structural
iden_ti-ﬁcat’ion of cannabis products.

Safety

Use appropriate safety equipment_'when handling solvents, acids/bases, and volatile:
chemicals. Refer to the MSDS for additional safety information for specific
chemicals.

Properly secure high-pressure gas cylinders

Use caution around hot surfaces such as oven interiors and injection and detector
ports.

Discard all chemicals-and any. other p'e'rt_ihen‘_[ materials in an appropriate manner,

Training
Each AKGL employee assigned to GC/MS analyses will be qualified to perform

these analytical tests only after passing an internal AKGL training. program that
instructs on every aspect of the analytical methods described in this document. At.

the end of the training program 'the:'analyst must pass ari actual analysis test with a
“real-life” sample on the GC/MS equipment before being certified. Tnternal
certification must be supervised and approved by the Labotatory Direéctor.

Equipment, Materials and Reagents

Gas chromatograph/mass spectrometer analytical instrument

Auto-samplervials and caps

Solvent(s) appropriate for the substance being: analyzed as well -as acids/bases used for
extractions

Microliter syringe (where applicable)

Standards, Controls and Calibrations.

Calibration of the mass spectrometer is accomplished by tuning the instrument to ensure
that the mass-to~charge ratios (m/z) are assigned correctly and to providé leak detection.
The instrument will be tuned weekly when in use according to the manufacturer’s
specifications and may be tuned more frequently as deemed necessary.

Printed copies of tune récords are maintained in the section. If the tune 15 not successful,
the instrument will be taken out of service until instrument maintenance is performed and

the problem'recorded in the Maintenancé Logbook
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8.5.3 A standard check mix will be injected daily to verify instrument performance when.in
use. The standard printout will be maintained with the appropriate tune report. If the
standard Tun does not provide acceptable mass spectral identifications, the instrument
should be retuned -and the standard mix rerun. If the standard -still does not provide
acceptable mass spectral identifications, then the instrument will be taken out of service
until instrument matnteriance-is performed and the problem recoided in the Maintenaice
Logbook.

8.5.4 Solvent blanks prepared from the saine ‘solvent used to prepare samples will be injected
between case samples to verify that the solvent, column and syringe are free of
contamination. The solvent blank will be run on the same method as the sample and
imimediately before it,

8.5.5. A procedure biank will be run for samples that will be completely consumed by analysis
to verify that the column, acids/bases used for extractions, solvents, and laboratory
glassware used are clean prior to the analysis of case samples. A procedure blank for
GC/MS -analysis: should be prepared in exactly the same manner as the sample including
the use of the same non-~disposable glassware and solvents. The procedure blank is to be
run on the GC/MS immediately prior to and using the same method as the sample run.
Documernitation of procedure blanks should be included in the case notes.

8.5.6 Any significant peaks in the blank chromatograms should be properly investigated to
identify their source (&.g. column breakdown, carryover from previous sample run, or
instrumental contamination) so that appropriate action (such as repiacing solvefits or
performing instrument maintenance) can be taken as necessary. Any affected case
samples.and associated blanks should bé rerun (this is not necessary in the case of mihor
peaks identitied as column breakdown).

8.5.7 For less frequently encountered substances, standards should be run within the same
timeframe that the sample is tested, and a copy ‘of the standard run should be retained in
the customer case file. Examples of less frequently encountered substances include
pesticides, monaterpenés, or sesquiterpenes. An acceptable timefranie for running the
samples and standards would be within the same month as long as instrument conditions
have not changed (column replacement or method modifications). Available and verified

standards are a requireiment for this practice.

8.6 Procedure
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8.6.1 GC/MS Operating methods were developed using appropriate temperature programs and
other critical parameters 1o ensure that the expected substance(s) will elute during data
collection. The methods stould allow a reasonable time for unkrown or unexpected
compounds to elute,

8.6.1.2 Lists of methods with standard tetention times and method parameters are available by
the GE/MS instrument or are electronically retrievable: The lists provide guidance for the
selection of the appropriate method for the compound(s) being analyzed. These lists will
be updated once-a yéar or more 'ffeq_u'ently as needed (for example following, column
changes or.-nmlhocl..modiﬁcat_ions).

8.6.2 Samiple Preparation and Analysis
Extract samples inte a suitable solvent and inject into the instrument following the
procedure described in Section 6. Evaluate and print the results of the GC/MS analyses
for produect samples and corresponding blank runs, and include the following in the case
file:

8.6.2.1 The complete Total lon Chromatogram (TIC) for each sample and corresponding blank
run. Evaluated peaks on the TIC will be labeled with the identification of the
corresponding mass spectra or NAM. Analyst discretion will be used when selecting
peaks for evaluation based on anpalytical scheme and circumstances of the customer’s
case.

8.6.2.2 Mass spectra for all évaluated peaks on the TIC.

8.6.2.3 Mass spectra [or identified peaks will include documentation of the comparison of the
unknown mass spectra to a known standard, either a. stored library comparison or a
literatuire source. If a literature source is used for compafison, the source will be cited in
the case file.

8.6.2.4 Mass spectra for peaks with no known reference comparison (labeied on the TIC as
NAM) will be printed and also labeled as NAM. The printout may be done marnually or
as part of a method’s automatic data analysis.

8.6.2.5 Peaks from the TIC that-are not evaluated will not have printed mass spectra.

8.6.2.6 If a background subtraction-is performed for a peak mass spectrum, then retain a'copy of
the original mass spectrum with.the case file as well as the background subtracted mass
spectrum. Note the retention time used to generate the background subtracted -spectrum
on the printout.

8.6.2.7 Each page printed will be labeled with the METRC identifier, the AKGL LIMS identifier
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and the examinet’s handwritten initials, and will be maintained with the case file. Spectra
or notes should have the item designators, date, and method of sample preparation (1[' not
listed on the Cannabis Product Examination Sheet).

Interpretation

Library searches can be used to provide useful information periaining to the identity of a
compound but should not be used as a replacement for analyst verification of mass
spectral fragmentation patterns when making an identification.

II' used for comparison, results from library searches must be printed and retained with

the sample spectra.

Limitations:

Some compounds may-not be suitable for GC/MS: analysis-due {o a variety of factors; for
example, high injection pott témperatures cause some compounds to bréak down or
rearrange before they are ionized, preventing theiridentification, i.e., THCA and CBDA.
It 'may be difficult to identify individual compounds in a homologous series. (straight

chain hydrocarbons, fatty aeids).

Advantages

Generally, mass spectra of compounds of interest are specific to single compounds. and
may be used for positive structural identification.

It may be possible to separate and identify complex mixtures that are difficult to separate
through ordinary procedures.

The technique is useful for analyzing small sample amounts that may be difficult to
identify using other technigues.

A GC/MS auto-sampler increasés the efficiency of analysis’ of numerous samples by
functioning unattended.

Literature and Supporting Documentation

Douglas A. Skoog; Principlés of Instrumental Analysis,-'?;ﬂ Edition, (New York: Saunders
College Publishing, 1985) 523-3335. 554,

F. W. McLaftetty, Intérpretation of Mass Spectra, g4 Edition, (Sausalito, California:
University Science Books, 1993).

Jehuda Yinon, Forensic Mass Spectrometry, (Boea Raton, F lorida: CRC Press, Inc.,

1987).
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.10.4 J. Throck Watson, Iniroduction 1o Mass Spéctroscopy: Biomedical, Environmenial, and
Forensic Applications, (New York: Raven Press Books, 1 140 Avenue of the Americas,
1970).

8.10.5 R. E. Ardrey, “Mass Spectrometry” in Clarke's Tsolation and Identification of Drugs,
(London: The Pharmaceutical Press, 1986), 251-263.

8.11 Related Documents

§.11.1 GC/MS Quantitation Binder

2112 GC/MS Internal Standard Preparation (AKGL-MSISP)
2.11.3 GC/MS Calibration Standards Preparation (AKGL-MSCSP)
8.11.4 GC/MS Linear Plot Calibration (AKGL-MSLPCY

8.11.5 GC/MS Check Standards Preparation (AKGL-MSCHSP).
8.11.6 GCI/MS Calibration Chieck (AKGL-MSCC)

8.11.7 GC/MS Quantitation (AKGL-MSQ)

8.11.8 GC/MS Maintenance Logbook
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9.1

9.2

9.3
93.1

9.4

9.4.1

REAGENT QUALITY ASSURANCE GUIDELINES

Objective:
The following describes quality assurance guidelines for reagents and chemical

preparations used in the analysis procedures described in this document:

Safety

Appropriate saféty equipment should be used when preparing reagents: and handling
volatile chemicals. Refer to the MSDS for additional safety information for specific
chemicals. Recommended procedures for a safe working environment and -additional
information on working_-safély in the laboratory and can be found in the. AKGL Chemical

Hygiene Plan.

Practice

Labeling

All pertinent reagents and solutions will be labeted with the identity of the reagent and
the date of preparation {or lot number)..

A Reagent Loghbook will be maintained and will include the following information, when
applicable:

- Reagent preparation date

- Preparer’s initials |

- Siandard used and the results of a positive quality control check of the reagent

- Results of a negative (blank) quality contro! check of the reagent

- Initials of the analyst(s) who quality tested the reagent and the date of testing

Quality Testing for Frequently Used Reagents

Freqguently used reagents will be quality tested at the time of preparation and mionthly

thereafter. Upon preparation, the preparer will record his or her initials in the logbook
along with the ddte prepared. This same date will also be reflected on the stock reagent
container. When the reagent is quality tested the appropriate information is recerded in
the fogbook. The quality testing will include botha positive control using an appropriate
standard and a negative (blank) control. In addition to the.date of preparation, the date of
the most récent quality test will be noted on the stock reagent bottle.

All general use containers (aliquots) of frequently used reagents will be quality tested
monthly along with the stock reagent and the results recorded in the logbook. These

containers will be labeled with the date -of reagent preparation and the date of the most
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9.7.1
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9.7.3

9.7.4
9.7.5

tecent quality test. When a new stock reagent is prepared, the general use containers will
be replaced with this reagent after it has been quality checked,

Aliquots for reagents used at an analysts work area will be replaced each month from the
stock reagent bottle after it has been quality checked. These containers will be labeled
with the date of reagent preparation and the date of the most recent quality test. It is the

analyst’s responsibility to document reptacement of his/her aliquots.

Quality Testing for Infrequently Used Reagents

Infrequently -used reagents will be quality tested upon preparation and the resulis as well
as the preparer’s initials and the date of preparation will be recorded in- the logbook.
Subsequent quality testing will be performed by the analyst prior to use and these results

as well as the standard used will be documented in the case note

Quality Assurance

No reagent or other chemical preparatien will be used in customer casework if it is not
working properly or if it is contaminated.

If an analyst has reason to suspect that a reagent or other chemical preparation is not
working properly or is eontaminated, he or she must:

- Stop customer casework with these reagents until the problem is corrected.

- Check the teagent.or system with standards or proper sample controls:

- Discard the reagent if it fails the quality check, prepare a new reagent, and quality
check the new reagent with a known standard.

- Identify casework that may have been affected by the reagents/chemicals that failed
the quality check and re-test with quality checked reagents.

- Inform the Laboratory Director-if the problem persists.

Related Documents

Reagent Logbook.

Monthiy Quality Check for Freéquently Used Stock Reagents (AKGL- QCMFRSTOCK)
Monthly Quality Check for Generally Frequently Used Reagent Aliquots (AKGL-
QCMFRGEN)

Quality Check for Infrequently Used Stock Reagerits (AKGL-QCINFRSTOCK)

Quality Check for Stock Acids-and Bases (AKGL-QCACIDBASEY
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10. ANALYSIS TERMINOLOGY
Validation. Validation is defined as: “Establishing documented evidence which provides
a high degree of assurance that a specific process will consistently produce a product
meeting its pre-determined specifications and quality attributes™. The validation
procedute documents that the method is fitted for its purpose. The properties of the
method are revealed by determining the following validation parameters: LOD, LLOQ,

ULOQ, Linearity, Specificity, Precision, Accuracy, Range, and Robustness

Lower limit of detection (LOD). LOD is the lowest concentration where an analyte can be
detected. It can be calculated by dividing the area of the signal ofr the area of the noise,
and this ratio (signal to noise ratio, S/N) should be > 3. The. signal of the noise is the
height of the baseline.

Lowest limit of quantification (LLOQ). LLOQ is the lowest concentration where an
analyte can be quantified. It can be calculated in the same way as LOD, but the S/N
should be = 10. If the signal to noise ratio is low, it is difficult to say how much of the
signal that is due to the analyte, and how much that is due to the matrix, thus a reliable
quantification would be difficult.

Upper limit of quantification (ULOQ). ULOQ, upper limit of quantification; is the
highest concéntration where the ‘analyte. can be quantified, before having a saturated
signal. At this point,the calibration curve will go from being lineat 16 parabolic.

Linegrity. Linearity is the dbility of the method to give a linear calibration curve in a
given concentration range. The ratio is given by the response of the analyte, which is
divided by the response of the intetnal standard, and allows a plot at different
concentrations. A calibration curve is then obtained, and allows the calculation of an
analyle in an unknown sample. The linearity of the equation is described by R, the
regtession coefficient. R2 shouid be as close to 1 as possible, but a value above 0.99 is

satisfactory.

Specificity. The specificity is the ability of the method to detect .and quantify the analyte
in presence of contaminations in the sample. The signal of the analyte sheuld not be
interferéd by these, The specificity of the method can be tested by -a11a1yzi'ng- negative

samples from 6 different subjects, and 3 samples per:subject are analyzed.
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Range. This is the interval between the lower and the upper concentration where the

method can quantify the analyte with a suitable accuracy, precision and linearity.

Precision. This parameter describes the repeatability of the results, and are expressed by
a relative standard-deviation (RSD), which is the standard deviation of the results divided
by the mean value of the same results, and multiplied by 100. A low RSD indicates a
good precision. 6 samples for 3 concentrations in the range are analyzed. The analyzed

concentrations should reflect the concentration range.

Accurdcy. Accuracy represents the closeness between the theoretical value and the
calculated value. Hence, this parameter considers the uncertainty and the precision of'the
method., The_uncertainty can be de.t_termin‘ed.by calculation of the theoretical values in the
sample by using a calibration curve. The calculated- and the theoretical value are plotted
in a curve: The linearity and the slope of the curve demonstrate the correlation between
these values; a linear curve with a stope of 1 suggests a good correlation between these.

Robustness. The robustness is an assessment on the ability of a method to stay wnaffected
by minor changes in the procedure, i.e., small variations in pH. This is to make sure that

the analysis is not affected by variations that might oceur in a sample preparation.
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ABBREVIATIONS

AB
A/B extr
ACLS
AKGL
AR
BB
bot(s)
CBD.
CBDA
CBN.
CRM
oT

CF
ECN
Extr
FID

g

GC

gr
HPLC
ISTD
Kg

ib

L

LC

lig
LIMS
LOD
LOQ
LLOQ
mari/marij

Approximately

A’nalytical Balance
Acid/Baseextraction
Amera-Chem Library Search
AK Green Labs LLC
Administrative Review
Bulky Balance

Bottle(s)

Cannabidiol

Cannabidiol Acid
Cannabinol

Certified Referénce Material
Cannabis Trim

Cannabis Flower

Effective Carbon Number

Extracted or Extraction
Flame Tonization Detector
Gram(s)

Gas chromatograph

Gross

High Performance Liquid Chromatography
Iriternal Standard

Kilograms

Pounds

Liters

Liquid chromatography

Liguid

Laboratory Information Management System

l.ower Limit of detection

Lower Limit of quantification.

Lowest Limit of Quantification
Marijuana

AK Green lLabs LLC
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mg
ml
MT
MCB
NAM
MSTFA
NAP
NVS
Neg
ozfozs
PDMS
pi(s)
PS

QC
Rf

RT

Sub.

Std
Syncann
B

TR
THC
THCA
TIC

TP
ULOQ
UV/VIS
UV(PDA)
Wt
Zip(s)

Milligrams
Milliliters

Mettler Toledo top-loading balance

Marijuana Control Board

No Acceptable Match

N-methy]l-N-trimethylsilyltrifluoroacetamide

‘No Analysis Performed

No Visible Sample
Negative
Ounces

Polydimethylsiloxane

Plastie(s)

‘Plant Substance

Quality control sample
Retention factor (TLC)
Retention time
Substance

Standard.

‘Synthetic-cannabirnoid

‘Top-Lioading Balance

Technical review

A9-tetrahydrocaniabinol

A9-tetrahydrocannabinolcarboxylic acid

Total lon Chromatograph

Temperature: program

Upper limit of quantification
Ultraviolet/Visible (Spectrophotometry)
Ultraviolet Photo Diode Array Detector
Weight

Ziploc(k)(s)

(this is not intended to-be an exhaustive list as many substances have commonly accepted

orotherwise documented abbreviations)
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12. REFERENCES

References used for analyte identification will be documentéd in the customier case file.

The following is a list of commonly used pharmaceutical references (other sources may

be used as long as they are properly documented in the case file):

- Physicians Desk Reference (PDR)

- Amera-Chem Logo Search (ACLS) DEA Logo Search (DEA)

- Poison Control

- Drug Identification Bible (DIB) Drugs.com (hitp:\twww.diugs.com)

- Pharmaceutical identification from packaging or manufacturer information

When analyzing compounds, pafticularly. cannabis products, using GC/MS, the spectra

will be compared to a standard from -a reference source: The source -of the standard

spectrum will be docuriiented in the custotner case file. The following is a list of common

reference sources for standard GC/MS spectra (other sources may. be used as long as-they.

are properly documented.in the case file):

- NIST mass spectral library (various editions) SWGDRUG mass spectral library

- American Academy of Fotensic Sciences (AAFS) mass'spectral library In-

- Clarke’s [solation and Idcntiﬁcaﬁon.ofDmgs (various editions) Mills Instrumental
Data for Drug Analysis (various editions) CND Analytical series

- Microgram Journal / Bulletin Journal of Forensic Science.

- Forensic Toxicology

Commercial libraries of mass spectra and infrared spéctra in electronic form that wete

acquired from external sources for use with the section’s analytical instrumentation meet

these requirements, ‘as do published reference collections and reputable scientific papers.

End of Document
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1. Introduetion

1.1 Scope

This manual applies to all employees who work for AK Green Labs (AKGL). It must be read by all
employees; and acknowledged, before they begin work in order to, familiarize them with the safety and
health policies.and to inform them of their rights and obligations under federal arid state regulations.

This chemical hygiene plan applies to all laboratories of AKGL. The safe storage, use -and disposal of
chemicals at AKGL require policies for the protection of all employees and the environment..Chemjcals,
whether sxmpie reagent-gradé materials -or commercial products and theit associated wastes, are the focus
of increased regulatory actiens by local, state and federal governments.

This manual is to provide the user of chemicals in the labetatory with basic safety iriformalion regarding
the. use of these chemicals and the safe disposal of waste. This manual is not intended be an encyclopedia
of all chemicals and hazards that.one may encounter in their analyses.or research in the laboratory.

1.2 Rights and Responsibilities

AKGL s required by law to advise all employees of their rights and responsibilities regarding the Hazard
Communication Standard, Personal Protective Equipment Standard and Occupational Exposure to
Chemlca]b in the laboratory, In addition, the standard Occupational Saféty and Health Adiministration
(OSHA) "Notice to Employees" poster has been placed on the notice board in the coffee area.

AKGL is responsible for:
I. Developing occupational safety and health programs
Maonitoring the workplace for hazards and notifying workers of exposures
Keeping records of all monitoring data and health hazards
Assessing and correcting safety and health hazards
Providing personal protective equipment and other means to reduce exposure to hazardous agents
Maintaining good air quality, ventilation, and temperature
Providing safe chemical storage.
Writing standard opérating-and work procedures
Establishing emergency procedures
0 Providing relevant training

R S ok

Employees have the right to:
*  Observe the monitoring of hazardous materials and harmful physical agents in your workplace
*  See the records of ‘workplace monitering
* Receive prompt notification if you have been exposed to hazardous materials or harmful physical
agents in excess-of permissible limits
*  See their personal records of exposure to workplace hazards
* Readoccupational safety and hiealth standards and regulations

Employees are personally responsible for:
*  Obserying all safety and health standards and regulations that apply to your work
* Following ‘established standard operating and work procedures.
* Reporting hazardous conditions promptly and warning coworkers:about health hazards
* Responding to warning signals that may be activated-in the event of fire'or other emergencies
* Reporting emergencies and knowing emergency procedures
°  Atteriding health and safety training
¢ Asking.your supervisor if you have questions about occupational safety or health
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AKGL requires that all those working in-the lab are familiar with the Materials Safety Data Sheets
(MSDSs) for the substances they will be using. MSDSs are kept in a in a highly visible box mounted next
to the Falmmabes storage cabinet.

AKGL requires the use of pr“o_p.er' safety clothing and equipment. Where appropriate, this includes safely
glasses. goggles, Face shields, 1ab coats, aprons, and gloves. When appropriate, this also ‘means -doing
procedures in the hood. All employees must receive safety training before workinig in the lab.

All those workinig in the lab are required to know the.standard operating 'pro;edures.applicab‘lc to their
tasks; these are filed inthe same location as the MSDSs. Several other materials are also kept at AKGL:

1.
2

3.
4,

HaZzard assessments forall work areas (which are in the AKGL Safety Inspections notebook, near
the MSDS’s)

Lists of toxic and carcinogenic' chemicals' (kept in- the AKGL General Safety Information

notebiook, nearthe MSDSs)

Emergency Action Plans (included.in this manual)

Information-on hazardous waste disposal (“Hazardous Laboratory Chemicals Disposal Guide,”
neat the MSDS’s, also.see safetty officer for specific AKGL policies) '

AKGL. does not permit food or drink in the 1ab. Smoking in the lab. is strictly forkidden. No sandals or
~open-loed shoes may be worn in‘the lab, ever,

Children are not perimitted in the lab.

[n an emergency, the following people can be contacted at home:

Brian Coyle 303 304-9661 (cell)
Tim Hinterberger 907 317-62509 (cell),
TBD ' XXX-XXXX

1 have read and understand this information.

Einployee name Signature Date
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2. Introduction to Industrial Hygiene

Several agencies have established regulations, standards, and guidelines for industrial hygiene and safety;

e OSHA  Occupational Safety and Health. Administration (issues mandatory regulations that have
the-power of law) '

*  ANS] American National Standards institute

* NIOSH National Institute for Occupational Safety and Health.

= ACGIIL American Conference of Governmental [ndustrial Hygienists

* DOE Department of Energy (combines regutations and guidelines from the agencies above
into one industrial hygiene program)

2.1 Industrial Hygiene _ .
There are four main types of industrial hygiene hazards to-which you eould be-exposed at- work:

*  Chemical hazards - liquids, solids, fibers, mist and dust, fumes-and smoke, gases and.vapors
+  Brgonoimic factors — video display terminals and repetitive motion

+ Electrical hazards — high voltages’

= Mechanical hazards — moving parts and machining instruments

The four.principles of industrial iygiené are:
*  Anticipation ~ identify and control hazards before an operation begins or a facility is constructed
= Recognition — identify hazards and their effects
+ Evaluation — analyze hazards and their effects by using the senses (smelling, seeing, hearing,
noticing body signs and symptoms) and monitoring instruments (mote accurate but not available
for alt hazards)
»  Coutrol — implement specific requirements to ¢liminate or minimize hazards and their effects

The degree or extent of any healtiy hazard depends on the conditions of exposure to-the hazard:

* routes ofentry into:the body
= cencentration or level

*  exposure time

» individual suscepiibility

Hazards in the workplace can be controlled by a variety of methods. These are, from the most to'ihe least
preferred: elimination, substitutipn, engineering: controls; administrative controls; and personal protective
equipment-{PPE).

Engineering controls include ventilation systems, remote handling, glove boxes, and tume hoods.
Admiinistrative cantrols. include proper work practices, limits in exposure time, traihing, standard
-operating procedures, and special work permits.

PPE shouid. only be used te supplement other methods and includes protective clothing (lab coats,
coveralls, and gloves), protective eye wear (safety glasses, goggles, and face shields), and respiratory
equipment.

2.2 Industrial Safety

A safety hazard is any condition that could lead to an accident or injury. Hazards.can involve:

[. Physical conditions (siich as wet; slippery floors),

2. Location of work near hazardous equipment
3. Improperly: maintained machinery and tools
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4. Processes like welding and machining,

Unsafe work practices can create hazardous-conditions. Examples are using héavy equipment without
authorization or {raining, and using power tools with Trayed wires,

Workplace accidents:can result from:

*  getting struck by o against an object

®  pgelting caught in or under equipment

¢ contact by a harmful substance such as a'spray of acid
*  contact with-an energized electrical wire

* slips, trips:and falls

*  pverexertion

Planning is one of the primary tools. to ensure safe operation.. Workers at- AKGL should prepare standard
operating procedures for activities to- be conducted . routinety and “obtain special work permits for

operations invelving particularty hazardous materials.

T have read and understand this. information.

Employee name Signature Date
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3. Hazardous Chemicals

3.1 Definition _

Hazardous chemicals are chemical for which there is statistically significant evidence that acute or
chronic health effects may occur in exposed employees. In this. definition, the term chemical includes
dusts, mixtures, and common materials such as paints, fuels, and solvents.

In most cases, the label on the container will indicate if the contents are hazardous: Look for key ‘words
like caution, toxic,; dangerous, corrosive, irritant or.carcinogenic.,

3.2 Types of Hazards.
Trritants-are materials that cause inflammation of the body Surface with which they come.in contact, The
inflammation results from concentrations far below those needed to cause COTrosion:

Common irritants include substances such as:

¢ ammonia

*  alkaline dusts and mists
¢ hydrogen chioride

*  hydrogen fluoride

* halogens

*  Qzone

* phosgehe

* mitrogendioxide

Irritants can also cause changes in the mechanics of respiration and lung function. These include:
* aceticacid
» formaldehyde
= formic acid
* sulfuri¢ acid
*  halogens

Long terimn exposure to irfitants can‘résult in increased mucous secretions and chronic bronchitis.
A primary hritani exerts no systemic toxic action, either because the products formed on the tissue of the
respiratory tract are non-toxic or because the irritant action is more severé than any systemic toxic action.

Example: hydrogen chloride.

A secondary irritant’s effect on mucous membranes is overshadowed by a § ystemic effect resuliing from

absarption. These include: hydrogen sulfide and aromatic hydrocarbons. Exposure to a secondary irritant

can result in pulmonary edema, hemorrhage and tissue necrosis.

Simple Asphyxiants deprive the tissue of oxygen. Simple asphyxiants ate inert gases that displace Oxygen.

Examples include: nitrogen, carbon dioxide and helium

Primary anesthetics have a depressant gffect upon' the ceritral nervous system, particularly the brain.
Examples. include:-halogenated hydrocarbons and aleohols,

Some toxic agents-act on the blood or hematopoietic-system. The bload cells éan be directly affected or
the bone marrow can be damaged. Examples of these include:
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* nifrites

* aniline

* toluidine

-+ nitrobenzene
'*  benzéne

The term carcinogen describes any agent that can initiate or speed the development of malignant or
petentially nialignant tumors, malignant neoplastic. proliferation of cells, or cells that possess such
material. -'Cz_u-cinog_en_s and. probable carcinogens commonly used in large quantities include formaldehyde,
benzene, ethylene amine, ethylene oxide, dnd-chiloroform. Some other comrmon suspected carcinogens
are furan, 1,d-dioxane, propylene oxide, dicliloromethane, 1,2-dichlorosthane, acrylamide, acrylonitrile,
and trichleroethylene.

A carcinogen is any substance that meets one of the following criteria:

* Itisregulated by OSHA as a carcinogen _

* It s listed under the category, "known to be carcinogens” in the National Toxicology Program
(NTP), "Annual Report of Carcinpgens” (latest edition) _

* Itis listed under Group 2A or 2B by IARC ot under the category "reasonably anticipated to be
carciriogens™ by NTP, and causes statistically significant tumor incidence in experimental animals
according.to any of the following criteria;

- -A_i"ter-inha]a_tian_ exposure to, doses of less than 10 mg‘/m.3- for 6-7 houts per day, 5 days per
week, for a significant portion of'a lifetime,

- After repeated (weekly) skinapplication of 300 mg/kg of body weight

- After daily oral doses of less than 50.mg/kg of body weight.

Reproductive hazards are chemicals that affect the reproductive capabilities inc]u‘ding chromosomal
damage (muiagens) and effécts on the fetus (reratogens).

A mutagen affects the chromosome chains of exposed cells. The effect is hereditary and becomes part of
the-genetic pool passed on to future generation.

A feratogenr (embryoloxic or fetotoxic agent) is an agent that in_terfé_res_ with normal embryonic
development - without damage to the mother or lethal effect on the fetus, Effects are not'hercdi'taly.
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4. Labels

Labels displayed on the container of a chemical serve to provide immediate warnings of all potential
dangers (both healthand physical). OSHA's Hazard Communication Standard has established minimum
labeling requirements for chemical containers in the workplace. All chemical containeis at AKGL shall
be labeled by the person filling the container to meet these requirements, Containers should bé Jabeled

immediately before or after tilling. The following informatiori is required on EVERY conlainer kept for
more than one-day:.

*  Contents of the container. Chemical formulas or structural formulas are not.acceptable. 1fyou do
not know- what the substance- is, for example if it is a product of a ¢chemical reaction, then mark
with reference to a laboratory notebook.

* Name of analyst filling container

» Date of synthesis

*  Physical and health hazards

Containers withaut this information will be DISCARDED. However portable containers ‘intended for
immediate use by the employee doing the transfer do tiot need to be labeled.

-All containers that hold carcinogenic chemicals, reproductive hazards or acutely (oxic chemicals-must be
properly labeled regarding the health hazard posed by the chemical. Most fiew chemical reagents wil

have the health hazard listed on the container, but it is essential that the employee read carefully the:
MSDS before using a chemical for the first. time.

4.1 Sample Labels

1) For a kitown"compountd

John Doe
5/2/2016
buffered hydrofluoric acid (HF)

POISAN

2) For an unknown substance

John Doe
512720106
GZ1-15A

It is also essential that all employees understand the National Fire Protection Association (NFPA) Code
and Personal Pratetion Index.
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[ have read and understand this information.

Employee name

Signature

Date
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5. Ha’ndlin_g of Chemicals

5.1 Gengeral

Know the physical and health hazards associated with- the ‘chemicals you are using. Carefully read the
chemical's label and material . safet\« ddta sheet (MSDS) before using a chemical for the first time. Also
réview the appropriate Stanidard Operating Procedure. These documents will provide any.special handling
information that you may need. Affer the potential hazards associated ‘with the. chemicals and the
experimental processes are. evaluated you can modify work procedures so that laboratory hazards are
minimized or eliminated.

Keep.the following gnidelines in mind when handling chemieals:

* Do not'work alone in the laboratory, If you do need to work alone, notify someone.

* Use required personal protective equipment..

* Label ali containers with chemical content.

*  Wear nitrile gloves to prevent skin exposure

* Keep your hands and face clean. Wash thoroughly with soap and water after handling any
chemical and whenever you leave the-lab.. _

*  Avoid direct contact with any chemical. Always weara laboratory coat.

* Keep chemicals off your hands, face and clothing, including shoes.

* Neversmell. inhale or taste a chemical.

*  Smioking, drinking and cating is forbidden in areas where hazardous.chemicals are used or stored.

*  Always use chemicals with adequate ventilation or in a chemical fume hood. Refer to the MSDS
and the standard operating procedure to determine what type of ventilation is. needed,

* Use hazardous chemicals enly as directed and for their intended purpose.

+ [nspect cquipment or apparatus for damage before adding a hazardous chemical. Do not use
damaged equipment,

5.2 Laboratory Fume Hoods

Local exhaust ventilation is the one of the best engineering methods. available to reduce the health hazard
visk associated with the use of hazardous chemicals in the laboratory. Laboratory fume hoods are the most
comman local exhaust ventilation devices found in the laboratery. Fume hoods are used to prevent
hazardous, offensive, or flammable gases and vapors from mixing with the general room air. A hood,

especially with the sagh down, acts as a physical barrier between the laboratory workers and chemical
reactions. The hood can-also contain accidental spills of chemicals.

Check the MSDS, appropriate Standard Operating Procedure, or chemical label for special ventilation
requirements, such as:.

* Use with adequate ventilation
*  Usein a-fume hood

* Avoid inhalation of vapors

* Provide local ventilation

Ventilation recommendations must be adapted to the work site and the specific process.

To be effective, laboratory fume hoods must be installed: and used correctly, The National Reseatch
Council in Prudent Practices for Haridling Hazardous Chemicals in Laboratories; (1981) recommends that
the follomng factors be remembered in the daily vse of hoods:

1. Hoods stould be considered as backup safety devices that can contain and exhaust toxic,
offensive, or flammable materials. Hoods should not be used as a ‘means for dlsposmg of
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cliemicals. Thus, apparatus used in hoods should be fitted with condensers, traps, or scrubbers to
contain and collect waste solvents, toxic vapors and dust.

2. Hoods should be evaluated before use to easure adequate. face velocities -(typically 60-100
feet/min) and the absence of excessive turbulence. Further, some continuous monitoring device
for adequate' hood performance should be present and should be checked before each hood is
used. If' inadequate hood performance is suspected,. it should be established that the hood is
performing adequately before it is-used.

3. Except when adjustments.of apparatus within the hood .are being made; the hood should be kept
cloged: vertical sashes down and horizontal sashes ¢losed. S]]dmg sashées should not'be removed
from horizontal shdlng~sash hoods.. Keeping the face opening ‘of the hood small improves the
overall performancde of the hoed.

4. The airflow patterii, and thus the performance of a hood, depends on such factors as placement of -
equipment in the hood, room drafts from open doors o windows, persons walking by, or even'the
presence of the. user in front of the hood. For: examiple, the placement of equipment in the hood
can hiave a dramatic effect on'its performance. Moving an apparatus 5-10 ¢cm back from the front
edge into the hood can reduce the vapor concentration at the user's tface by 90%.

5. Hoods are not intendéd primarily for storage of chemicals. Matérials stored in them should be
kept to a minimum, Stored chemicals shouild not block vents or alter airflow patterns. Whenéver
practical, chemicals should be moved from hoods into cabinets.for storage:

6. Solid objects and materials (such as paper) should not be permitted to enter the exhaust ducts of
hoods:ds they can lodge in the-ducts or fans and adversely affect their operation.

5.3 Personal Protective Equipment

Personal protective devices are to be used only where engineering and administrative controls cannot be
‘used or made adequate, or while controls are being instituted. Engineering and administrative contrals 1o
'1'éduce.0_r-e'[imin_'ate exposures to hazardous chemicals include:

s -substitution of a less tHazardous substance

* substitution of less hazardous equipment or process (e g.. safety cans for giass botties)
* isolation of the operatot or'the process

* local and general ventilation (use of fume hoods)

= {se ot"'sccdnd_ary containment

5.3.1 Eye Protection
Eye and face protection must be worn whenever its use will reduce or eliminate injury. It'is recommended
that eye protection be worn in the laboratory whenever chemicals are in use,

Safety ‘glasses with side shields do not provide adequate protection from splashes, therefore, when the
potential for a $plash hazard exists other. eye protection and/or face protection must be worn, Splash
goggles (acid goggles) with splash proof sides or a face sliield must be used when protection from 2
chemical splash is needed.

Eye protection must be made available to'employees and visitors when the potential for eye inj ury exists.

5.3.2 Lab Coats and Clothing

Lab workers must wear tab coats while in a lab where chemicals are being handled. Lab codats should not
be worn outside of the lab. The employer {principal [nvestlgamr) will provide lab coats at 1o cost to all
employees who work in the fab. Lotig pants- and closed-toe shoes should. be' worn under the lab coai.
Shorts and sandals or open-toed shoes must not be worn in the lab.
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5.3.3 Gloves

Disposable fatex or nitrile gloves provide adequate protection against accidental hand contact with small
quantities of most laboratory chemicals. These gloves provide a chémicai-resistant barrier between the
worker's- hand and ‘the reagent. Lab workers who contaminate their gloves should immediately remove
thern, wash their hands and don new gloves. Gloves should not be worn outside of the lab.

['have read and understand this information.

Employee name Signature Date
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6. Ordering Chemicals

Appropriate. safety ptanning should go.into every experiment before starting the experiment, This
includes planning what chemicals will be necessary, how much is teéded, how -the chemicals. will be
stared, and how the cherhicals will be disposed. The best rule of practice for amounts of chemtcals to
order is that, if only a small guantity of chemical will be used, the less one orders, the better. For
example, if a person-needs to use 50 mL. of hexanol in an experiment, he or she may find that this
chemical is only sold in 100 mL or 500 nil quantities. If the person only needs 50 ml and does not
expect anyone else in the lab to use this-chemical w1thm the following six months, this person should
ordér the smaller quantlty even if s:gmﬂcant ‘savings” can be obtained by ordering the Jarger quaafity.
These so-calied “savings” may_ be lost by the need 10. gtore, maintdin, or dispose of a little-used chemical.

Planning for disposal of chemicals is also important in plaining an experithent. The following two. pages
contain a form that must be filled out by the person ordering and signed by the safety officer every fime a
chemical order is ptaced. Especially important is to consider storage times of a chemical. and chemicals
that require special disposal procedures. Please;, always remember to initial and date the chemical. bottle
when' it arrives! '

Some chemicals, when stored a long time or under inappropriate storage conditions, can form harmful
side-products. Among these chemicals are’ some ethers and amides which must only be-stored for three
months and other ethers which can be stored up to six months. If these chemicals are kept longer than the
allotted storage time, they can form harmful or explosive by-products. Many of the ethers wiil form
peroxides that can explode when the container is opened. A more extensive (although not
comprehensive) list of chemicals that have storage concerns.is given in the following two pages.

Also, somie cliemicals are régulaied and difficult to dispose. A list of these chemicals (not
comprehensive) is.given in the following two pages. These chemicals usutally cannot be disposed in the
normal wastes containers. Thus, the safcty officer must be notified and will make special provisions for
‘disposal of these chemicals.

Determining the safety hazards and disposal difficulties for each chemical ordered is the. responsibility of
the person ordering the chemical.. Some useful materials to make. these determinations are ) the
“Hazardous Laboratory Chemicals Disposal Guide” in the lab by the

MSDS forms, 2) the website hup:i/toxnetnim.nib.eoy : use the HSDB database and look especially
under chemical safety and handiing, or 3) the chemical’s MSDS, which is in the MSDS sectionin the lab
and also on the web, For example, www . chemfinder.com is one site that containg MSDS’s for chemicals.
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6.1 Safety Considerations for Ordering Chemicals
Use-ihe following as-a guide when ordermg new chemicals. The final sheet should be given to JOHN

DOE for approval, or if JOHN DOE is riot anllab]c the person acting as Safety Officer in JOHN DOE’s
place:

Chemical: Daté: Intéended use: Quantity needed/duration:
i.
2.
3.
4.
5. .
Example: isopropyl ether 5/20/02 extraction solvent 100mL/Three months

Always chéck the hazards on e¢ach chemical ordered. ‘As best you can, answer the following questions:
1.. Does the chemical have any special hazards?

2. Is the chemical highly toxic?
3. Is the chemical carcinogenic?
4.. Does the chemical have-any special storage consideratioris. or limits to storage times?
The 'ﬁjl'ltm-'ing_ resources may be useful in-answering the above questions:
* Hazardous Laboratory Chemicals Disposal Guide, located near the MSDS’s in the laboratory:

* Website hip//oxnetnlmaih.gov. Use tiie HSDB database -and. look especially under chemical
safety and handling, or;

. MSDS fc'n‘h‘é chemi(:'il You can also find the MSDS on the. web: wiyw.chemfinder.com or

‘Update the inventory after you receive a new chemical, and remember to label the chemical bottle with
your initials and the date received on the cheimical bottle!

AK Green Labs LLC pg 13 Cheniical Hygiene Plan v1.3






7. Chemical Storage

7.1 General Considerations for Chemical Storage
Carefully read the label before storing a hazardous chemical. The MSDS. wilf also provide.- any special
storage-tnformation and incompatibilities.

7.2 -Segregation of Chemiicals

Do not store unsegregaied chemicals in alphdbetical order or incompatible chemicals in close proximity to
each other. The amount of space that can be placed between different chemical classes depends on the
amount.of storage area available in the lab suite. Do not segregate, chemical classes irito sepaiate: rooms
unless they will ofily be used in that room, Segregation that disrupts normal work flow or requires- more
frequent transport of 'chemicals. between Jabs will increase the probability of ‘a chemical spill. Use
cominon sense.in planning chemical storage areas,

Store dry reagents,.liquids reageénts and solutions, and compressed gases in separate areas. Within each of
these chemical forms segregate into hazard classes, Once separated into hazard classes, chemicals may
be stored alphabetically..

Segregate dry reagents as follows:

. oxidizing solids

» flammable solids

* water reactive solids
* all other selids

Segregate liquid reagénts.and solutions as-follows:

» acid liquids.

= caustic liquids

* oxidizing liquids-

* perchloric acid solutions

* flammable or combustible liquids
» all other liquids

Segregate compressed gases as follows:

*  foXic gases
¢ flammible gases
' oxidizing and inert gases.

Use-approved storape containers arid safety cans for flammable liquids. Use spill trays undet containers of
strong corrosive reagents. Do not store liquids above eye level.

7.3 Flammable Liquids Storage

. Flaminable liquids sterage cabinets shall be designed and constructed to limit the internal
temperature to not more than 325°F when subjected 10.a 10-minute fire test using the standard
time temperature chart-set forth in NFPA 251,

2. Storage cabinets shall be constructed of at least No. 18 gauge sheet iron and. shall be double
walled with 1-1/2 inch air space. Joints shall be riveted, welded, or made tighit by some equally
effective means. The door shall bé provided with a three point lock, and the door sill shali be
raised at least 2. inches above the botton :of the cabinet,
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No more than 60 gallons of a Class [ flainmable liquids (flash point below 100°F) or Class I
combustible liquids (flash point between 100 to 140°F). may be stored in a flammable-liquids
storage cabingt. ' _

No more than 120 gallons of a Class [1i combustible liguid (flash point between 140°F and
200°F) may. be stored in-a flammable-liquids storage cabinet,

The NFPA Technical Cormmiitee on General Storage: of Flammiable Liquids considers. that
providing vents to storage cabinets reduces the limited fire protection proyided by such cabinets
because 4 single walled duct-will téansmit heat faster than a double-walled ‘cabinet. Ventilation of
storage cabinets is recommended only when highly odoriferous conditions exisl. Ventilation
requires a steel duct'and an appropriate exhaust fan discharging to-an appropriate location outside
the building. ' '

All lamimable-liquids cabinets shall be labeled in conspicuous letters "Flammable - Keep Fire
Away,"

7.4 Compressed Gases.

Carefully read the label before 'using .or storing compressed gas. The MSDS will provide any
special hazard information. Always use the minimum size.cylinder required to perform the wotk.
Cylinders of compressed gases must be handled as hi gh energy sources. When storing or moving
acylinder, have the cap securely in place to protect the stem. Use suitable racks, straps, chains or
stands to support cylinders: Compressed gas cylinders pose-a crush hazard to hands.and feet.

Do riot expose cylinders to temperature extremes.

Do not store cylinders or lecture bottles with the regulator in place: If the regulator fails, the
entire contents of the gas cylinder may be discharged.

Always use the correct regulator. Do not use -a regulator adapter. Oil or grease on the high
pressure side of an oxygen cylinder can cause an explosion. Do not lubricate an oxygen regulator.
Cylinders of toxic, flammable or reactive gases should be stored and used in a fume hood or with
local ventilation. '

Never bleed a cylinder completely empty. Leave a slight pressure to keep contaminiants out.

Always wear safety glasses when handling compressed gases.

7.5 Flammable Gas Cylinders

The storage of flammable gas-cylinders is.limited. to two (2) type 1 (10" x'50") eylinders per 500
square feet of unsprinklered laboratory space. '

Liquefied flammable gas containers should be limited to twa (2) 9" x 30" cylinders per 500
square feet of unsprinkiered laboratory space:or three (35 9" x 30" cylinders pér 500 square feet of
sprinklered laboratory space.

I have read and understand this information.

Employee name -'Sig11ature Date
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8. Waste Disposal

This section contains the company's procedures for safe. handhng and packaging of chemical wasie
materials generated in. the laboratory. The company's policy is zero tolerance for non-compliance with
Ervironmental . Regulations. The enclosed procedures must be followed to comply with rules: from the
U.S, Environmental Protection Agency (EPA) which regulate the disposal ‘of hazardous wastes in a
eradle-to-grave fashion..

8.1 Hazardous Waste Defined

Hazardous rnaterials have hazardous characieristics -such “gs: flanmable,. corrosive, reactive, toxic,
radioactive, poisonous, carcinogenic or infectious. In a general sense, ‘these materials. are -considered
hazardous because they present a potential risk to. humans. and/or the environment. A waste is basically
any discarded material. By law, a hazardous waste is defined as a wiste, or combination of wastes, that
becausé of its quantity, concentration, or phys:cal chémical or 111fect|0us characteristics may cause or
-significantly contribute to an increase in serious irreversible, or- incapacitating reversible illness or pose &
substantial present or potential hazard to human health, safety or welfare -or fo the environment when
improperly treated, stored, transpoited, used or disposed or otherwise managed. Hazardous waste
management plans generally separate waste into three broad.groups: radioactive, chemical and biological.

‘Hazardous waste includes a wide range of ‘material such &5 discarded commercial chemical products,
process wastes and wastewater. Somie chemicals and chemical mixtures: are hazardous wastes' because
they are specifically listed by the EPA. Most of the common laboratory solvents are listed wastes. A
chemical waste that is not (isted by the EPA is still a hiazardous waste if it has one or more of EPA’s four
hazardous characteristics; ignitability, corrosivity, reactivity -or 1()x1c-1_ty.

8.2 Classification of Chemical Waste.

A chemical waste is considered to be a hazardous waste if it is specifically listed by the EPA as a
hazardous waste or if it meets any of the four hazardous characteristics below. If a chemical waste s not
on thie EPA list of hazardovis wastes, and does nof meet any of the hazardous waste characteristics, it isa
fion-hazardous waste. For completc definitions of hazardous characleristlcs of ‘wasles, see the EPA
regulation 40 CFR 261 -Identification and Listing of Hazardous Waste.

§.2.1 Flammable

A liguid which has a flash pomt af less than 60°C. is an ignitable waste (e. g. Acetone, Methanol). A solid
is an ignitable waste if it is capable of causing fire through friction or absotption of meisture, or can
undergo spontaneous chemical change which can result in vigorous and permstent burning urider standard
temperature and pressure (e, g, Benzoy! Peroxide). A substance which is an ignitable compressed gas or
oxidizer is an ignitable waste (e. g. Propane, Hy drog,en Peroxide).

8.2.2 Corrosive

An aqueous solution which has a pll less than or equal to 2 or greater than or equal to 12.5 {e. g
Hydrochloric Acid, Ammonium Hydroxide), or is a liquid and corrodes stee! at a rate’ greater than 6,35
mim per year at a test temipéerature of 53°C, is a corrosive waste.

8:2.3 Reactive

A reactive waste is a material that is normally unstable and undergoes a violent chemical ¢hange without
detonatmg, can react violently with water to form potentially explosive mixfures or can generate
dangerous or possibly toxic gases, vapors or fues in a quantity sufficient to present a danger 1o-public
safety, health or welfare or to the environment; or a material that is capable- of detonation or explosive
decomposmon or' reaction at standard temperature (e. g. Picric Acid, Potassium Cyanide, Lithium
Aluminum Hydride),
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8.2.4 Toxic
/A waste that contains one of the constituents.in concentrations.equal to or greater than the values listed in
EPA regulation 40, CFR 261-Identification and Listing of Hazardous Waste.is a toxic¢ waste.

8.3 Waste Disposal _ _ _

Hazardous wastes collected at AKGL will be disposed of ‘at the Hazardous Waste Collection Center
(HWCQ) located at the: Anchorage Regional Landfill. Since AKGL will be pioducing less than 220
pounds of hazardous wastes per month, they .are classified as a Conditionally Exempt Small Quantity
Generator (CESQG).

The following fules apply to waste disposal at AKGL. Currently, we have four types of waste barrels
(209 L drums in the sample prep room):

1. Organics wastes —including non-halogenated organic solvents;
2. Hazardous solids wastes barrel; and,
3. Corrosive aqueous wastes barrel

4. Non-hazardous aqueous wastes barrel,

The organics wastes barret is mainly for flammable organics. Examples of organics that should be placed
in this barrel are alcohots, acetone, ketones; esters, vacuum pump oil, etc.. No more than about 18L.of the
less flammable consfituents should be placed into this barrel, Also, if a large amount { > 5 1) of an ether
or a polymerizable material nieeds to be disposed in this barrel, please see¢ the safety officer first,

The Hazardous solids wastes barrel is for broken glassware; paper towels used to wipe up chemicals,
contaminated gloves, etc.  Only trace amounts of flanimable. substances or toxic: substances may be
disposed in this barcel. This includes acetone, alcohols, N-methyl-2-pyrrolidinone, acids, aniline, amines,
etc.,

The aqueous wastes barrel i§ a barrel for any water-soluble compound or soivent. These include aniline
reaction sgl_uuons_ acidic or basic wastes; salts, and others. Small amounts of organic solvents/chemicals
can bé placed in this barrel (even solvents/chemicals that are ot miscible with water), but larger amounts
of flammable organics should not be placed in this barrel. ‘Please check with the safety officer before
disposing of large amounts.(several liters) of very pH basic subslances in this basrel.

Many aqueous wastes can be neutralized by dadding sodium hydroxide-and. then ‘can be disposed.in the
non-hazardous.aqueous wastes barrel. Doing so reduces the amount of hazardous wastes produced at
AKGL. Please see the safety officer if you think you will produce waste that can go in the non-hazardous
barrel.

The following should not be placed into :any wastes barrel at a level of more than 5 ppm: dangerous
toxins, arsenic, barium, cadmium, chromium, mercury, lead, selenium, silver, copper, nickel, zinc,
thalliuin, sulfides, cyanides, phenol and its derivatives, and PCBs. Please see the saféty officer before
disposing any of these at any level at all! '

Broken mercury thermometers: “we have a spe¢ial wastes jug for broken mercury thermometers. Please
see the-safety officer for details:

All sharp. objects -should be treated carefully. Glass can be disposed in the. glass disposal boxes. Sharp
objects such as razor blades or needles should be disposed of in a sharps container.

Wastes added to the barrels should be recorded in the appropriate wastes logs for each barrel, including
what was added and the. apprommate amount. Wastes that are disposed of regularly, or in Iarge amounts
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(> 100 g or 100mL) a needs to-be recorded. T Small amounts of chemicals that are already in the barre]
do not need to be recorded. The safety officer just needs to know what is in the barrel and the
approximate amounts.

‘No wastes should be disposed down the sink! All glassware, etc, used for chemicals should be rinsed
into rinse buckets before rinsing in the sink. A goad rinse precedure for most labware i$'to rinse once in a
primary rinse container, rinse a second time in an aqueous rinse container that is not very contaminated,
and finally wash in the sink.

T hiave read and understand this information.

Employee name Signature  Date
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9. Material Safety and Data Sheets

The Material Safety and Data Sheet (MSDS) is the hazard communication tool that provides detailed
information on all the impoitait aspects of chemical use; handling and storage.

The OSHA Hazard Communication standard (29 CPR 1910.] 200} requires manufacturers to provide
MSDSs at no cost to the purchaseér, Information in the MSDS is divided into. 10, or more, sections.

AKGL requires that all those working iri the lab are familiar with the Materials Safety Data Sheets
{MSDSs) for the substances they will be using. MSDSs are kept on the bench in the chemisiry section.

Section 1 of the MSDS lists information identifying the product and its manufactuie. It should include:

* manufacturer’s name, address and te]epho_ne number
* number to call in-case of an-emergency

* chemical riame and synonyms

¢ trade name and synonyms

* chemical family and formula-

* Chemical Abstract Number (CAS)

* date of preparation

Section 2 describes the various hazardous ingredient(s) contained in the product, the percentages. of these
ingredient(s} and -exposure limits where -appropriate, This will include all hazardous chemicals that
comprise 1%, or greater of the mixture identified. Carcinogeiiic compounds must be listed if their
concentration is greater than 0.1%.

Section 3 describes hazards identification labels and summarizes the hazards of the particular chémical or
substance in question,

Section 4 gives first aid procedures in case of exposure to the chemical or substance. .

Section 3 deseribes the fire and explosion hazard for the material. The appropriate extinguishing agent for
the fires and special fire fighting procedures will also be listed..

Section 6 gives the necessary information to be taken in case of an accidental release or spill. T he steps.
normally include information on containment, evacuation procedurés and waste disposal.

Section 7 describes the handling and storage procedures to be taken with the compound. Information may
include statements such-as: keep container closed; store in a cool, dry, well ventilated place; keep
refrigerated; avoid exposure to sunlight.

Section 8 describes the. protective equipment; that is required to be worn for the individual working with
the chemical, This section normally describes the worst~-case scenario. Equipment may include;

*  eye protéction

*  protective glasses

= ventilation
Section 9 describes the physical properties of the material thai may include the following:

*»  boiling point
*  specific gravity
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*  Vapor pressure

= percent volatifity

»  vapor density

* evaporation rate

»  solubility

* appearance and odor

Section 10 describes the reactivity data; that is, the matérials -ability to react-and release energy or heat
under special conditions or when in contact with certain substances.

Section 1] describes the known. health hazard and toxicological data for the material and the- exposure

limits. Symptoms or the health effects of an overexposure. are also. listed. This information will help the.
user and niedical personnel if an-overexposure has occurred. This information includes:

* threshold limit vaive (TLV)
* existing medical conditions that maybe aggravated upon exposure.
* effects of overexposure (ie vomiting, nausea, skin rashes, weakness etc)
*  primary routes of exposure {inhalation, absorption; ingestion)
Section 12 describes general ecological information-on the substance.
Section 13 1ists disposal considerations, such as how to dispose of the substance.
Section 14 gives transport informiation,

Section 135 lists any. government regulations or restrictions on the substance.

Sectfon 16°describes any.special precautions or miscellaneous information regarding the malerial,

[ have read and understand this infornation.

Employee name ‘Signature Date
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10. Spill Prevention Coritrol and Countermeasure Plan

Following is a plan for preventing and cleaning nup chemical spills.

10.1 Preventing Chemical Spills

1. Chemical Storage

- Chemicals' in regular or small containers should be stored with- .adequate secondary

containment. This includes chem:ca]s in the flammables and corrosive cabinets. Most of-
these cabinets, however, already have. adequate secondary containment..

Chemicals in large containets or drums also should be stored in secondary containment. For
20 L solvent cans, the flammables cabinet for these cans already has secondary containment.
Otherwise, 20 L solvent cans may. be stored temporarily on the large secondary containment

‘mats in the sample prep rcom. Chemical and waste drums must-alse be stored on these mats,

2. Chemical Use

All chemicals in use should be kept in secondary containment trays whenever possible.
Chemicals should be placed in sécondary containment when transporting from storercom or

sample prep area.

When chemicals are being used near countertop computers or expensive equipment, they

must be kept in secondary ¢ontainers.

10.2 Response ta a Chemical Spill

1. Small Chemical Spill - Chemical spill kits are located in the main chemical lab in the. eye-level
cabinet next to the hoods (see maps in Appendices). The instruction books for these spill kits are.
also located in that cabinet. Use the appropriate spill kit to clean up your spill.

2. Major Chemical Spill - If the chemical. spill .is small enough in volume and-does not pose any
threat to health or life, use appropriate measures to clean the spill up. Place contents: firom the
cleanup irito a waste bin, nof down the drain.

3. Ifthe chemical spill poses any threat to health or life, use the following emergency plan:

Call 911 and-do not hang up until the operator tells you to do so. Chemtrec (1-800-424-
$300)or Chein-Tel (1-800-255-3924) may also be of assistance.

Ger ear of the region of the spill.

if it is safe and practical, close thé doors to the region of the spill, notify others of the spill,
and guard the area at a safe distance 10 keep.others from entering.

If it is safe and practical, secure operations not in the danger dren by shutting down the
processes and turning off electrical. equipment if flammables and combustibles are involved.

Wait in a safe area near the spill to help direct the HAZMAT response team.
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I'1. Personal Contamination

Do what is-necessary to protect life, Remain calm. The: MSDS for the cheinical ‘will contain specific first
aid information. Do not move an injured person unless they are in further danger. A blanket should be
used immediately to protect the victim from shock and exposure. Get medical attention promptly!
Always provide the ambulance erew and physician the chemical name:and-any other ielevant information.

11.1 Chemical Spills

*  Chemicals Spifled Over a Large Area of the Body

- Quickly remove all contaminated clothing while using the safety shower or other available
source of water. '

- lmmediately flood the affected body area in cold water for at least 15 minutes.

- Wash off chemical with water but do not use neutralizing chemicals, unguenis, creams,
“lotiens, or salves,

= Get medical attention promptly.
*  Chemicals on the Skin in a Confined Area
~  Immediately flush Wwith cold water.. 1{ there is ne visible burn, scrub area with warm -water
and soap: Remove all jewelry to facilitate removal of any-residual material.
- It adelayed action is noted (often the next day), report immediately for medical attention and.
explain carefully what chemicals were involved.
- Ifthe incident involves hydiofluoric acid {HF), seek immediate medical attention.
* Chemicals in the Eyes
= Rinse eyes with plenty of cool water for at least 15 minutes. Simultaneously, check for and
remove: contact lenses.
-~ It is important to hold the gyelid open and roll the eyeball so that water will flow on all
surfaces and info the folds surrounding the:eyeball.
- Get medical attention promptly.
11.2 Smoke and Fumes
* Anyone overconie with smoke or chemical fumes should be removed to uncontaminated air and

treated for shock. If certified, follow standard CPR protocols. Get medical attenition promptly..
* Do notenter the area if a [ife threatening condition still exists, such as the.presence of:

- oxygen depletion
= explosive vapors
- cyanide gas, hydrogen sulfide
- nitrogen oxides, carbon monoxide.

* Extinguish burning clothing by dousing with cold ‘water or use emergency shower of the drop-
and-roll technique.

* Remove contaminated clothing. If possible, send clothing with the victim. Wrap injured person to
prevent shotk. Get medical attention. promptly.

I'have read and understand this information,

‘Employee name Signature Date
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12, Emergency Action Plans.

General Emergency Action Plan
The following is a-general Emergency Action Plan and is.postéd, iit a condensed form, in several areas
throughout the lab and office.

12.1 Steps to'take in the case of an émergeiicy:

1. Determine whether or not-evacuation is hecessary. The final autherity for this decision résts with
the:current safety officer,

2. 1levacuation is necessary, meet at the designated evacuation meeting place. AKGL’s designated
evacuation meelmg, place is in the front parking lot, orif the. front parking lot is not appropriate,
across the street in the neighboring parking lot.

3. Call 911 and do not hang up until operator teils youto do-so.

4. Qualified safety personnel should admirister first-aid to injured persens. A list -of qualified
personnel is givent the endo fthis section. '

5. Ifit is safe dnd practical, secure-operatians not in the danger area by shutting down the processes
and turning off electrical equipment if flammables and combustibles are involved.

6. Beavailable to assist the emergency response team (firemen, patamedics, HAZMAT team, etc.).

12.2 Contact Information:
feall cases for majer cinergenciey, CALL 381,

1. Inthecase of a firg, medical emergency, or domestic problem:
- Anchorage Police, Fire, and Ambulance: XXX-XXXX
= Hospital: XXX_XXXX
- Anchorage County Sheriff’s Department: XXX_XXXX
2. In case of a major chemicat spill-or release:
- Call Chemtrec (1-800-424-9300)
- Chem-Tel (1-800-255-3924), or
- Chemical hazards information center as listed on the chemical's MSDS.

3. Office personnél should also be contacted, in the order listed:

1. Brian Coyle, Presiderit & CEO: 303 304-9661 (celly
2. Tim Hinterberger Scientific Director: 9087 317-6250 (cell)
3. TBD: YNNI

12.3 Evacuation Plan:

R

Evacuate through the nearest, un-blocked emergency exit (see.maps in Appeindices).

2. Meet in front of the AKGL building either in the front parking lot of, if evacuation to 4 further
distance is required, in the parking lot actoss the street,

3. The Security Officer will take roll-call to ensure that all staff have exited the building, In case the

Security Oficer is not available to take roll-call, the senior employe onsite will take roli-call.

Persons Tiained in First Aid and CPR:
JOHN DOE 5/13/16
JANE DOE 6/13/16
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13. Notebooks

AKGL: requires. that all personnel doing laboratory work maintain a laboratory notebook. New lab.
notebooks are-available in the supplies cabinets.

Notes niust be taken in ink.

Notes must be legible and complete enough to allow the work to be reproduced. Include the reason for
the experiment, i.e., what you are trying to do or find out. Describe the procedure, chemicals, equipment
settings, temperatures, times, rates, and any other information necessary. Include the sample numbers,
Include the resuits. Be specific: “bad” does not contain any useful information, Write what happened,
such as, “product turned black and precipitated”. Include comments and insights.

For analyses of cannabis and canabis products, entries in the notebook are supplemental to the specific
analysis forms

Sign-and date each page as you'complete it. A partial page at the.end of the day should also be sighed and
dated. All blank areas must he crossed out with a “Z”,

Al least once a week, all newly filled pages of the. notebook must be countersigned .and dated by a
technically competent co-worker, i.e. one who can understand what you wrote, All attachments must be
initialed ot the border:of the attachment by both you and the co-worker as in the example below.

[Ceep a table of eontents. This should be kept up to date each week. '

-5

This is an attachment.

G
™~
Notebooks remain the property of AKGL.

I have read and understand this information.

Employee name Signature Date

Signature Date
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Appendix A. Safety Training

AKGL requires employees whe work in the lab.to receive training in safety -and personal protective
equipment. The following online eourse covering basic topics of lab safety is required for new employees
h’ttp:ﬁlab'szt"fe‘tyworks_pace.o_rg;‘trair_l_i'_ng!introducti_on-l_a'bora’tory-zsafety'

This 'introduclotfy-pro"gram covers essential topics of laboratory safety -applicable to- a wide range of
laboratories. 1t is a 2 hour flash audio and video presentation: You will need to-watch, read and listen to
the-presentation through completion and complete the quiz at the end to receive credit.

Additional online courses focused on more specific topics of lab safety are listed here:
http://labsafetyworkspace.org/training-course-list.
The training shall inciude the foliowing subjects:-

*  When PPE is necessary to be worn.

* What PPE is necessary .

». Howto praperly don, do'f’f',_._ adjust, and wedr PPE.,

* The'limilations of the PPE.

* The proper care, maintenance, useful life, and disposal of the PPE.

| have been trained in the use of the following (initial).
fire extinguishers safety shower
gloves hoods

face shields: dust masks
safety glasses and goggles chernical spill kits

eye washes labeling

Employge name. Si gnature Date

The above named employee has demonstrated to me that s/he understands the: components -of the PPE
program and how to use PPE properly.

Safety Officer Signature. Date
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Appendix B. Accident Report Forms

All small businesses subject to OSHA and with 11 or more employees are required by law to maintain
records of employee injuries and illnesses. Récords must be kept on every g¢ccupational death, every
nonfatal occupational illness, and nonfatal oceupational injuries which involve one or more of the
following: loss of consciousness; restriction of work or-motion, transfer to another job, or medical
tieatment (pther than first aid). An occupational injury is defined as any injury such as a cut, fracture,
sprain, amputation, etc. which results from a work -accident or from ar exposure involving a single
incident in the work environment. An occupational illness is.any abnormal condition or disorder, other
than one resulting from an occupational injury, caused by exposure to environmental factors associated
with employment. Itincludes acute and chronic iflnesses or diseases which may be caused by inhalation,
absorption, irigestion, or direct contact. Injury:and itlness records must be maintained at a worksite for a
five-year period and made available fo employees and. OSHA inspectors. ‘An OSHA 300 log of
recordable injuries and illnesses is kept on file and a-summary of this log is posted yearly for the previous
year’s injuries and illnésses. This log is posted in the coffee room.

The following page gives an example of an accident report form. These forms are to be ﬁ]ledf out for all
major accidents in the workplace. and are jocated in the coffee room on the posting board, The Safety
Officer should be notified of any major accidents. Major accidents may or ‘may not in¢lude physical
injury. Injuries that require medical treatment (fmore than Just first aid) must be reported to the Safety
Officer.and an OSHA form 301.must be com pleted,

Employee name ' Signature Date.
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Form: Notice of Accident
(In accordance with AS 18.60,058)

,was involved in.an on-th'e-job; accident

Employee name

atapproximately ,'on , 20

What happened and where:

Em ployee namée Signature of Employer or Agent Date

Employee’s social security humber
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Appendix C. AKGL Office Plans

AK Green Labs
2509 Fairbanks St., Ste. A
Front Entrance & Patking

Y

F

heyped

Emergancy Exit
First Aid Kit
Fite Extinguisiher

Material Safely
Dita Sheets

Eyewash Station
=
Emergency ;
Snower & Eyewash o
=
Y
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_ AKX Green i_.abs‘
2509 Fairbanks St., Sie. A
{... cohtinued rom previous. page)

1%2? S

Safe & Video Security

Elammaliles Cabinat

Corrosives Cabinhet

First Ak Kip

Fire Extinguishir

N
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Material Safaty
Datd Sheets
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Eyewasli Station

Emergency
Shower 8 Eyewash |
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Compressed Gas Cylinders g%%

Hazardous Solid Waste §
Mon-Hazartdous Aquecus Waste £3
Corrosivé Aqueays Waste £

Organic Wastes {H
{inciudes flammabies)

Emergency Exit

oo Done
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Back Parking Area
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Rally Point

AK Grean Labs
25048 Fairbanks St. Ste a

Front Entrance & Parking Area

Rally Point -
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Appendix D. List of Hazardous Materials and Equipment at AKGL

Hazardous Materials: 'Permission Given by:
methanol Safety Officer
ethanol

diethy ether

hydrocloric acid
hydrofluoric acid
sulfuric acid
ammonium nitrate
compressed gasses

Hazardous Equipment; Permission Given by;
Operating the compressed cylinder trolley Safety Officer '
Operating the centrifuge

Operating the incubator

Any person wishing to use the above mentioned chemicals or equipment needs to receive permission
from the appropriate people. -Some of the equipment will require special training. All questions
regarding the use of hazardous chemicals should be addressed to the safety officer.
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Appendix E. List of Problematic Chemicals

(not comprehensive)

Chemicals that must bé stored no longer than three months:
Di-isoptopy| ether

Divinylaceiylene

Potassium metal

Potassium amide-

Sodium amide

Vinylidene chloride

Chemicals:that must-not be stored over six months to one year:

Cyclohexene Ethylene glycol ether acetates
Degilin Ethylene glycol monoethers
Diethyl ether _ Furan

Diethylene glycol dimethyl ethier Methy! isobutyl ketone
Dioxane, Tetrahydrofuran

Ethylene glycol dimethyl ether Any other ethers

Chemicals that are especially dangerous:

Hydrofluoric acid

Perchilorates

m-cresol

benzidine

bromine

acrylonitrile

Peroxides

Special Waste Disposal

These chemicals arfe difficult to dispose of and must not be disposed in the normal waste containers:
Arsenic compounds Copper compounds.
Barium compounds- Nickel compounds
Cadmium compounds Zinc compounds
Chromium compounds Thallium compounds
Mercury compounds Cyanides

Lead compounds Sulfides

Selenium compounds PCB!s .
Silver-compounds, Phenol containing

compounds
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Example Form: Permission Form for Hazardous Materials

Valid Dates: io | L.ab Location:

Hazardous Material (s):

Specific Tasks Performed With These Materials:

I have read the Mateidals Safety Data Sheets (MSDSs) for the substances 1 will be using and will return them
to the proper places after vse.

Used By: .

Employee name Signature Date
[ have trained in the proper-use of the hazardous materials specified.
Trained by: . .

Name Signature- Date
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Example Form: Permission Form for Equipment

Valid Dates: to Lab Location:

Equipment You Want to Use:

Specific Tasks Performed With This Equipment:

I have read and understand the information in this section:

Eniployee name Signature Date
T have trained in the proper vse of the equipment specified:
Trainername Signature Date
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Procedures for Sample
Receiving, Tracking and Disposal

AK Green Labs L1.C

Updated May 2016





1. Sample Receiving, Tracking and Disposal

1.1 'Objecti\fe
This section provides guidelines for the receiving, tracking, storage and disposal of cannabis

“produets received by AK Green Labs (AKGL) for testing.

1.2 Marijuana Handler Permits

All employees of AKGL wlio handle cannabis or cannabis products must have a current Matijuana
Handier’s Permit. This is a condition of employment and AKGL management will ensure
compliance by employees by notifying them of expiration and renewal dates for this permit and

tracking permit reneéwals:

1.3 Receiving Samples

Carmnabis product saniples can be received at the front or rear entrance of AKGL. Samples brought
to the front entrance will be transported to the Sample Receiving area, a secure room of AKGL, for
processing, The Sample Receiving area is located in the secure room at the back of the premises. If
a sample is received at the rear entrance, the person dropping it off must go around to the front
entrance to- fill out the paperwork. because only the sample will be allowed into the Sample

Receiving-area.

1.3.1 Sample Integrity
It 15 the responsibility of the analyst to maintain the integrity of the cannabis product at all times
while in his/her custody. All cannabis samples must be protected from loss, cross-fransfer,
contamination and/ or deleterious change.
1.3.2 Commercial Samples
All sampl_és of Commercial Products that are transferred to AKGL must arrive in an approved
container with a tamper-proof seal, marked with a unique METRC identifier and accompanied by a
METRC Manifest.. If the seal, the METRC identifier or the Manifest is missing then the sample
will not be accepted by AKGL. As soon as practical affer .a sample is received, and before any
analysis is started, the required information must be entered into the METRC inventory tracking:
system. Including but not limited to:

- Customer name

- METRC tracking number

- Condition of tamper seal
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- Type of product

- Sample weight

- Sample volume for liquids
1.3.3 Sample Receiving & Tracking Form
When a cannabis product is received at AKGL, it is weighed, photographed and other relevant
information recorded on the AKGL Sample Receiving & Tracking form. Including but not limited
to:

- Custonier name-

- Customer ID (optional)

- LIMS tracking number

- Type of product

- Sample weight

- Sample volume for liquids:

- Description of sample
A brief description of the sample should include the general nattire and appearance of the sample as
well as any notable or unusual characteristics of the product sample. The use of abbreviations is
acceptable as long as they are commonly used: or are ineluded in-the Abbreviations section of this
document. An internal Laboratoty Information Management System (LIMS) tracking number is
assigned te samples so they cain be tracked through the AKGL LIMS.

Affer it is filled out, thisform is placed with the sample (e.g. in a ziploc bag or ather container) and
remains with it while it is on the AKGL premises. This form is also used to maintain a recotd of

every time that the sample is accessed while in storage,

1.3.4 Manifest Discrepancies

Information gathered for the Sample Receiving & Tracking form ‘should match the information. in
METRC; on the customer’s METRC manifest. 1f there are significant differences between the
METRC entries and the samples themselves, such as missing samples or sample weights, the
analyst’s supervisor will be notified as soon as possible. Efforts will be made to clarify the
infarmation through METRC and/or the customer will be contacted to 1‘1’eIp determine the cause of
the discrepancy. Generally, these cases will be investigated in-house with notification going to the
Laboratory Director, The facts surrounding the discrepancy will be noted as part of the case record

at the conclusion of the report.
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.4 Internal Tracking of Samples
Samples submitted to AKGL for analysis will be tracked internally throagh the AKGL LIMS. The.
storage and movement of product samples while on the AKGL premises will also be tracked by the
table comprising the lower patt of the Saimple Receiving & Internal Tracking form. This sheet will
remain with the product sample while it is at the AKGL premises. Any time a sample is accessed in
storage; .g. when: part of a sample is removed from storage for pre-test preparation, the following
information must be recorded in the Tracking table.of the Sample Receiving & Tracking form:

- Date

- Purpose

= Analysis Initials

- Amount Retained

- Amount Returned
This form is initialed and dated by the analyst handling-the sample. If there is.not enough space in
the Tracking section of this form, additional sheets can be attached.to record the movemerits of a

sample while at AKGL.

1.5 Sample Storage

After a sample is ‘checked in, the required information is recorded on the Sample Rec:eiiiring' &
Tracking form, entered into METRC and the: AKGL LIMS, the sample is placed--intoithe Ddily Bin
of the Sample Receiving area. Prior to testing, samplés.are kept in a secure storage area, in bing that
are labeled with the date on which the samples were received. Samples will remain in the storage

area until retrieved for pre-analysis preparation and subsequent anal'y'si's'.

Bamples will remain in storage until all requested tests have been completed and the results of these
tests have been reviewed. When the requested testing has been carried out bul not yet reviewed,
unused portions of the test samples may ‘be placed in the Under Review bin where thcy will remain-
until the analysis results have passed technical and administrative review. After the analyses have
passed review, the remaining portion of the sample should be disposed of as soon as practical and
shoutd not be kept past a maximum of 30 days. Waste barrels for disposing of unused samples are
located at the reat of the secure area. (More information on the waste barrelsat AKGL can be found

in Section 8 of the AK Green Labs Chemical Hygiene Plan.)

1.6 Transter of Product Samples

In some instances it may be necessary to transfer a marijuana product sample 1o another facility, e.g.

‘AK Gieen Labs LLC Sample Receiving & Tracking v1.4






for re-festing. Transfers of marijuana product samples must comply with all regulations pertaining
to transfers. Before the sample leaves AKGL, the required information must entered into the
METRC system, a manifest generated that will accompany the sample arid the sample placed in an

approved contained with a tamperi-evident seal.

For the purpose of interndl tracking, the AKGL Sample Transfer form should also be filled out
before the sample leaves the premise.

1.7 Disposal of Product Samples

Marijuana waste remaining afier the testing is completed on a sample, will be disposed of by mixing
it with used organic solvents and disposing of it in the organic wastes barrel - Rendering it totally
unfit for consumption. (For more information on this barrel and the other waste barrels at AKGL
see Section § of the AK Green Labs Chemical Hygiene Plan.) Trace amounts of waste marijuana,

€.g. oncontainers or bags, may also be mixed with non-hazardous:solid waste for disposal.

The remaining, untested portions of all Commercial samples must be disposed of in accordance.
with the regulatory requirements. Three days notice must be given in METRC, or by other approved
methods, before Comrmercial samples are disposed. In addition, disposal of all Commereiat samples.

must be carried out in view of the video surveillance system.

Note: Hazardous wastes produced at AKGL will be disposed of‘at the Hazardous Waste: Collection.

Center located at the Anchorage Regional Landfill.
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AK Green Labs LILC

2509 Fairbanks Street, Suite A
Anchorage, Alaska 99503

907 770-9997

Sample Name:

Sample Type:

Sample Receiving & Tracking

Commercial
Product?

No Yes >

Date

Customer Name

Company

Phone

eMail

Received by:

Commer<ial Product Tracking

METRC #:

THC, CBD, CBN

Residual Solvents

Microbiological Scteening

Terpene Profile

Test-Options (mark enly the tests requested)

Condition of Security Seal:

AKGL LIMS #

Sample weight

Describe sample:

Volume:
{liquids only)

Comments:

Special Handlin

g:

Sample Tracking - Internal (Add sheets as needed to track iriternal transfers.or transter to another facility.)

Date Purpoase

Amount
Retained

_ Amount
Returned

Analyst
Initials

AK Green Libs L1.C

Sample Receiving & Tracking vi.4






Sample Tracking - Continuation

METRC #

AKGL LIMS #
AK Green Labs LLC
2509 Fairbanks Street, Suite A
Anchorage, Alaska 99503
907 770-999

Sample Tracking Internal - continued _
Amount | Amount | Analyst

Date | Purpose Retained | Returped | Initials-

AK Green Labs LLC Sample Tracking Continuation v1.3






AK Green Labs LLC
2309 Fairbanks Street, Suite A
Anchorage, Alaska 99503

907 770-999

Sample Transfer

METRC #

AKGL LIMS #

Customer: Sample Name:.
| Type:
Destination:.
Sample weight: Volume:

Describe sample:

{liquids only)

Reason for transfer:

Released by:

Date:

Print name:

AK Green Labs LL.C

Sample Transfer v1.2






TIMOTHY J. HINTERBERGER

WWAMI School of Médical Education Office phone: (907) 786-4632
University of Alaska Anchorage Fax: (907)786-4700
3211 Providence Drive E-mail: tjhinterberger@uaa.alaska.edu
Anchorage, AK 99508

EDUCATION
1987 Ph.D. in Biology
Department of Cell and Structural Biolog
University of Illinois, Urbana
Advisor: Dr. JoAni Cameron
1981 M.S. in Biology
Department.of Anatomical Sciences.
University of lllinois, Urbana
1976 B.S. in Biology
University of Hlinois, Urbana
PROFESSIONAL EMPLOYMENT
Faculty

2013-present Professor _
WWAMI School of Medical Education
University of Alaska Anchorage

2011-2013 Associate Professor
WWAMI School of Medical Education
University of Alaska Anchorage

1998-2011 Associate Professor
Biomedical Program and
Department of Biological Sciences
University of Alaska Anchorage
1992-1998 .Assistant Professor
Biomedical Program and
Departmient of Biological Sciences
University of Alaska Anchorage
WWAMI Affiliate Appointment
1995-present Affiliate Faculty Member
Department of Biological Structure
University of Washington School of Medicine
Postdoctoral
1989-1992 Purdue University
Department of Biological Sciences
Advisor: Dr. Stephen F. Konieczny
1987-1989 University of Michigan
Departiment of Anatomy and Cell Biology
Advisor: Dr. Kate F. Barald |





RESEARCH PUBLICATIONS

Hinterberger, T.J. (201 0) A conserved MRF4 promoter drives transgenic expression in Xt.nopus
embryonic somites and-adult muscle. Jut. J. Dey, Biol. 54:617-625

Larson, K., E. Coleman, and T. Hinterberger (2008) Expression of MRF4 in cranial regions of
Xenopus laevis embivos. Ethnicity & Disease 18 (suppl. 1):51-52;

Ataian, Y., Owens, J., and Hinterberger, T.. (2003) MRF4 gene expression in Xenopus embryos
and aneural myofibers. Deveiopmema! Dynamics 226:551-554.

Kerkvliet, C.M.,and TJ. Hinterberger (1997) Distal regulatory regions of the rat MRF4 gene.
Biochent. Biophys. Res. Comm. 237:170-176.

Naidu, P.S., D.C. Ludolph, R.Q. To, T 1. Hinterberger, and S.F. Konjeczny (1995) Myogenin
and MEF2 function’ synerolstlca]]y to activate the MRF4 promoter during myogenesis.
Molec. Cell. Biol, 15:2707-2718,

Hinterberger, T., I.L.. Mays, and S'F. Konieczny (1992) Structure and myofiber-specific
expression of the rat muscle regulatory gene MRF4, Gene 117:201-207.

Hinterberger, T.J., D.A. Sassoon; S.J. Rhodes and S.F, Konieczny (¥991) Expression of muscle:
1eaulat01 Yy factor MRF4 duri ng somite and skeletal myofiber development, Dev. Biol.
147:144-156.

Hinterberger, T J., and K.F. Barald (1990) Fusion between myoblasts and adult muscle fibers
promotes remodeling of fibers into myotubes in vitro, Development 109:139-148.

Cameron, J.A., A.R. Hilgers and T J. Hinterberfger (1986) Evidence that reserve cells are a
source of 1'eoenerated adult newt muscle in vitro. Nature 321:607-610.

Cameron, J.A., and T J. Hinterberger (1984) Regional differences in the distribution of
myogenic and chondrogenic cells in axolot! limb blastemas. J. Exp.Zool. 232:269-275.

Hinterberger, T .J., and J.A, Cameron (1983) Muscle and cartifage differentiation in axolotl limb
regeneration blastema.cultures. J. Exp. Zool. 226:399-407.
INVITED REVIEW

Hinterberger, T J., and J.A. Cameron (1990) Myoblasts and connective tissue cells in
regenerating amphibian limbs. Sovier J. Dev. Biol. (Ontogenez) 21:241-253

RECENT ABSTRACTS

Haughey, C., C. Albert, D. Stewart, C.H. Wilsorn and T. Hinterberger (2012) Evidence of arole
for the muscle regulatory factor MRF4 in neural development in X Jaevis. Proceedings of
the 14" International Xenopus Conference, p. 112.

Odle, E.,Watts, B., Ribas, R., Carvajal, J., and Hinterberger, T. (2010) Evolutionary Analysis of
the MRF4- Mny Gene Locus. Proceedin gs of thie' 13" International Xenopus Conference.
(http://www xenopus2010.org/xenopus2010/Index.do)

Bonnecaze, A.K., and T. Hinterberger (2008) A cell-culture model for effects of branched chain
amino acids on protein synthesis in skeletal muscle. Proceedings of the 4™ Annual
University of Alaska Biomedical Research Conference, p, 5 _
(http://biomed.vaa.alaska.edu/2008 UABRC Program Booklet.pdf)
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Cheatwood, J., . Coleman, C. Strong, and T. Hinterberger (2008) Role of MRF4 in Xenopus
ldevis Embryomc Development. Proceedings of the 4™ Anriual University of Alaska
Biomedicdl Research Conference; p.11
(http/biomed:uaa.alaska,edw2008 UABRC Program_Bookiet.pdf)

Hinterberger, T. (2008) MRF4 F}\pressmn and Regulation in Xenopus. Northwest Regional
Developmental Biolegy Conference.

Coleman, E., and T. Hinterberger (2007) Neural expression of MRF4 in Xenopus lacvis. Late
abstracts the American Society for Cell Biology 47" Annual. Meeting, p. 78
(hitp:/asch. org/meetingy/abstracised! pdlsdalc ndi)

Hinterberger, T.J., and T.C. Wright (2004) Transgenic analysis of Xenopus MRF4 gene
1eg,ulat10n Dev: Bigl. 271:565.

INVITED SEMINARS

University of Alaska Anchorage, Départment of Biological Sciences, October 2007
Unwersnty of Alaska Fairbaiks, Institute of Arctic Biology, January 2002

University of North Dakota College of Medicine, Department of Anatomy, February 1998
University of [llinois Urbana, Department of Cell and Structural Blology,August 1997
Indiana University—Purdue University Indianapolis, Department of Biology, August 1997.
University of Alaska Fairbanks, Biochemistry and Molecular Biclogy Program, March 1995

RESEARCH FUNDING (as Prmcma] Investlaatm unless noted)

Source: University of Alaska INBRE (NIH-funded)

Project title: Functional Significance of Altered HCN Channél Exptession in the Tuttle
Pacemaker

Role:co-Pl

Funding period: Sep 1,2015.to Aug 31,2016

Amount: $125.,000

Source: National [nstitutes of Health R15 (Académic Research Enharicement Award)

Project title: Expression and Regulation of MRF4 in Xenopus

Funding period: Aug 12,2009 te July-31, 2012 (ho-cost extension to July 31,2013)

Amount: $197 600

Source: University of Alaska Anchorage (Chancellor's Fund)
Project title: Gene response to muscle denervation in Xenopus
Funding period: Academic year 2008-2009

Amount: $21 000

Source: University of Alaska BRIN (NIH-funded)

Project title: Regulation ol MRF4 expressionin Xenopus laevis
Funding period: May 15,2003 to May 14, 2004

Amounr: $21 352

Source: National Institutes of Health R15 (Academic Research Enhancement Award)
Project title: Expression and Function of Myogenic Regulatory Factor MRF4
Funding period: May 15, 1997 to May 14, 2000

Amount: $95.703

Led





Source: American Heart Association, Alaska Affiliate

Project title: Institutional Award to Support Graduate Student Research Fellowships
Funding period: July 1, 1996 to June 30, 1999

Amount: up'to $151 2(]0 (depending on number of trainees)

Source: American Heart Association, Alaskd Affiliate

Project fitle: Institutional Award for Graduate Student Support
Funding period: July-1, 1995 to June 30, 1996

Amount: up to $50,400 (depending on number of trainees)

Source: American Heart Association, Alaska Affiliate

Project title: Analysis of MRF4 Gene Expression in Adult Striated Myofibeis In Vitro
Funding period. July 1, 1993 to June 30, 1994 (no-cost extension to June 30, 1995)
Amount: $29 997

Source: University of Alaska NIH-funded Biomedical Research Support Grait

Project title: Changes in Gene Expression in Skeletal Muscle Fibers Following Myobiast Fusion.
Fuitding period: December 1, 1992 to Septembei 30, 1993

Amouit: $9.875

Source: University of Alaska Anchorage Faculty Development Fund

Project fitle: A Cell Culture Model of Muscle Fiber Gene Regulation

Funding period: Janvary 1, 1993 to June 30, 1993

Amount: $4500

GRADUATE STUDENTS TRAINED IN MY LABORATORY

Steven J. Sivils, M.S. (2003) Dissertation title: Use of mRNA Differential Display to Identify
Genes Involved in Early Heart Development in Xenopus laevis:
Current position: Medical doctor, Anchorage

Sara S, Dirscherl, M.S. (2001) Dissertation title: MRF1 Gene Regulation In Xenopus luevis
Current position: Directorof Operations, National Jewishi Health, Denver CO

Yegareh Ataian, M.S. (2000) Dissertation title: Response of Xenopus MRF4 Gene to
Innervation and Neuromuscular Activity
Cuirent position: President, Alaska Women's Network

Carol M. Kerkvliet, M.S. (1996) Dissertation title: Isolation and Characterization of an Enhancer
Regior Upstréam of the Rat MRF4 Gene
Current position: Assistant Area Management Biologist, Alaska Dept. of Fish & Game

SUMMARY OF UNIVERSITY SERVICE AC’FIVIT]ES SINCE. 1997
Service at UAA and UA System levels:

97-98: UAA Radiation Safety Officer (40 hours); member; Institutional Animal Care and Use
Committee (1 hour); member; Institutional Biosafety Commiittee (1 hour), chair, CAS.
Faculty Committee for 1998 Performance Adjustment Evaluations (50 hours).

98-99: UAA Radiation Safety Officer (30 hours); membet, [nstitutional Animal Care and Use
Commiitiee (1 hour); member, Institutional B1osafety Committee (1 hour); participant in
planming the proposal to the National Science Foundation for support of Alaska EPSCoR
(40 hours); co-chair, United Academics—University of Alaska joint labor-management
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02-03:

04-05:

‘committee on workload issues (40 hours); judge, USUAA Spring 99 Essay Contest (4
hours).

: UAA Radiation Safety Officer (30 hours); member; Institutional Animal Care and Use

Committee (1 hour); member, Institutional Biesafety Committee {1 hour),

member, [nstitutional Animal Care and Use Committee (1 hour ); member, Institutional
Biosafety Comniittee (1 hiour); submitted proposals for Univ of Alaska Initiative funding
(30 hours); Freshman Early Admission advising (1 hour).

: chair, Alaska WWAMI Review Committee (100 hours}; participant in planning the

Ecology/Biomedical Health-and Integrated Sciences buildings (30 hours); member, UAA
Faculty-Evaluation Task Force (15 hours); member, UAA Faculty Senate (15 hours);
member, UAA Graduate Acadeimic Board (10 houizs); chair, CAS Faculty Peer Review
Committee, Mathematics & Natural Sciences (Other Ranks) (6 hours); submitted
proposal for UA Initiative funding (4 hours).

member, UAA Faeulty Senate (20 hours); member, UAA Graduate Academic Board (30
hours); chair, CAS Faculty Peer Review Committee, Mathematics & Natural Sciences.
{Other Ranks) (8 hours); submitted proposals for Univ-of Alaska initiative funding (16
hours).

: president-etect, UAA Faculty Senate (5-10 hours per week); chair, CAS Faculty Peer

Review Committee; Mathematics & Natural Sciences (Other Ranks) (30 hours);
submitted proposals for Univ of Alaska initiative funding (15 hours).

president, UAA Faculty Senate (10 hiours per week); chair, Univ 6f Alaska Facuilty

Alliance (10 hours per week); member, UAA Academic Master Plan Committee (2 hours
per week); member, Search Committee for University of Alaska Vice President for
Academic Affairs (30 hours); co-chair, review panel for UAA Chancellor’s Fund awards
(50 hours); member, UAA Assembly (2 hours per month).

y: past president and executive board member, UAA Faculty Senate (5 hours per week);

member, University of Alaska F aculty Alliance {3 hours per'week); member, UAA
Strategic Planning Committee (2 hours per month); member, Search Commiittee for UAA
Provost {100 hours); member, UAA Planning & Budget Advisory Committee (20 hours);
member; Graduate Academic Board {6 hours per'month); member, Academic Steering.
Committee on Distance Education {5 hours per month); subn__nued proposal for UAA
initiative funding (12 hours); atfended workshop on student feedback of instruction, held
by IDEA Centerof Kansas State Univ, Feb 10-11, 2006.

: membee, University of Alaska Faculty Alliance (3 hours:per week); member, UAA

Faculty Senate (6 hours per month); hielped to coordinate introduction of and train faculty
in use of the Student. Reaction to Instruction and Courses system (30 hours); member,
UAA Strategic Planning Subcommittee of PBAC (2 hours per month); member, Graduate
Academic Board (6 hours per month); member, reviéw committee for Alaska Heart
Institute undergraduate research awards (12 hours); member, review committee for
UnAc/OAA faculty travel grants (6 hours).

: member, UAA Strategic Planning Subcommittee of PBAC (2 hours per month); member,

review committee for UnAc/OAA faculty travel grants (6 hours); faculty advisor, VOX:





08-09:

—_ =
= [l
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‘Voices of Planned Parenthood student organization (6 hours); UA/UnAc Joint Health
Care Committee (25 hours).

member, UAA Institutional Animal Care and Use Committee (10 hours); reviewer,
‘Chancellor’s Fund proposals (10 hours); member, review committee for UnAc/OAA
faculty travel grants (6 hours); faculty advisor, VOX: Voices of Planned Parénthood
student organization (6 hours); UA/UnAc Joint Health Care Commiittee (75 hours).

: member; UAA Faculty Senate (20 hours); UA/UnAc Joint Health Care Commiitee (35

houis); memb(,r UAA Institutional Animal Care and Use Committee (10.hours); faculty
participant, 4™ Annual University of Alaska Premed Summit, 27 Mar 2010 (4 hours);
member, UAA Vivarium Users and Managers: Commitice (6 hours); meniber, review
committee for UnAc/OAA faculty travel grants (6 hours).

: sabbatical leave

: member, Graduate Academic Board, (6 hours per month); UAA Vivarium Users and

Marnagers Committee (6 hours); member, UAA Faculty Senate’s Budget, Planning and,
Facilities Advisory (BPFA) Comimittee (6 hours),

: co-organizer, 8" University of Alaska Biomedical Research Confererice (40 hours);

member, Graduate Academic Board (30 hours); interim Chair, UAA Institutional Animial
Care and Use Commitiee, Spring 2013 (20 hours); member, review committee for Alaska
Heart Institute undergraduate research awards (8 hours); member, College of Health
Interprofessional Education Committee (20 hours); member, UAA Vivarium Users and
Managers Committee.

: co-chair, College of Health Interprofessional Education Committee;
- member,-Senate Budget, Planning & Facilities Advisory Committee.

: member, Senate Budget, Planning & Facilities Advisory Committee; member,

Iristitutional and Unit Leadership Review Committee.

Departmental service;

97-28:

98-99:

01-02:

Member, Graduate Admissions Committee, Department of Biological Sciences (10
hours}.

member, Search Committee for Biological Sciences physiology faculty position (40
houtis); member, Graduate Admissions Committee, Department of Biological Sciences (4
hours).

: member, Search Committee for Biological Sciences faculty positions (50 hours); member,

Graduate Admissions Committee, Department of Biological Sciences (4 hours).

- assisted search committee for Biomedical Program Director (20 hours).

chair, Search-Commitiee Tor WWAM]I pathology faculty position (30 hours); member,
Biological Sciences Safety Commitiee (8 hours).

s'member, Biological Sciences Safety Committee (8 hours).

: member, WWAMI medical school applicant eligibility review.committee (10 hours)





07-08:

co-organizer of 4™ Annual Univeisity of Alaska Biomedical Resedrch Conference (40
hours); chair, search committee for WWAMI Associate Director (60 hours); presentei
Biological Sciences departmental seminar, 5 Oct 07 (6 hours).

: member, Search Committee for Biomedical research laboratory technician (20 hours};

member, WWAMI medical school applicant’ eligibility review committee (10 hours).

: participated in meetings between WWAMI and Engifieering faculty fo explore possible

research collaborations, Mar.& Apr 2010 (6 hours); faculty coordinator for WWAMI
visiting lecturers (30 hours).

: sabbatical leave

: member, WWAMI medical school applicant eligibility review committee (10 hours);

member, Search Cominittee foir WWAMI Diréctor (60 hours); assisted Thosting UA Board
of Regents® visit to WWAMI facilities in Health Sciences Bmldmg 7 June 12 (2 hours),
attended College of Health ali-college meeting, 7 Nov 11 (2 hours).

: led UAA campus tours for WWAMI applicants, Feb 4, 5 & 7, 2013.
: initiated and participated in an effort by UAA WWAMI faculty to design a framework for

UWSOM Curriculum Renewal (15 hours total); member, Search Committee for new
WWAMI fac ulty member (6 hours).

SUMMARY OF PROFESSIONAI, SERVICE ACTIVITIES

[naddition to the following year-specific activities, I have maintained continuous memberships
in the Society for Developmental Biology and the American Association for the Advancement of
Scienee, and I held membership in the American Society for Cell Biology until 2001.

97-98:;

98-99:

99-00:

00-01:

01-02:

02-03:

‘Member, Affiliate Study Group (grant proposal reviewer), American Heart Association
(40 hours).

Member, Affiliate Study Group (grant proposal reviewer), American Heart Association
(60 houts).

member, Affiliate Study Group (grant proposai reviewer), American Heart Association
(60 hours); manuscript reviewer for Moleeular Biology Reporis (20 hours).

member, Affiliate-Study Group (gtant proposal reviewer), American Heart Association
(60 hours)

co-organizer, 2nd Alaska Summer Neutoscience Conference, Fairbanks (40 hours);

member, Affiliate Study Group (grant proposal reviewer), American Heart Association
(50 hours).

member, Research Cominittee, American Heart Association, Northwest/Pacific Mountain
Affiliate (20 hours).

. member, Research Committee, American: He'art-Association_,_Norﬂl'west;/P-aciﬁc Mountain

04-05:

Affiliate (20 hours).

member, Research Committee, American Heart Association, Northwest/Pacific Mountéin
Affiliate (20 hours).





05-06:

09-10:

member, Research Comniittee, American Heart Association, Pacific Mountain Al filiate
(20 houts).

manuscript review for the Infernational Journal of Developmentul Biology (15 hours).

SUMMARY OF PUBLIC SERVICE ACTIVITIES

98-99:
02-03:

04-05;

lecturer, UAA Science and Society lecture series, 12 O¢t 1998 (30 hours).
incorporator & chair, board of directors, Alaska Drug Policy Forum.

‘presented scientific testimony to the Senate Judiciary Comumnittee arid the Senate Health,
Education & Social Services Committee of the Alaska State Legislature (50 hours);
arranged testimony by othet internationally respected scientists (10 hours).

rwrote an affidavitin support of a lawsuit by the ACLU of Alaska in the Superior Court

(30 hours).

)7: speaker, ACLU of Alaska Membership Coriference (6 hours); member, Board of

Directors, Alaska Public Employees Assoeiation (15 hours).

: member, Board of Directors, Alaska Public Employees Association (15 hours).
: member, Board of Directors, Alaska Public Employees Association (15 hours).

: member, Board of Directors, Alaska Public Employees Association (20 hours): lecture

presentation, “Why are our brains wired the way that they are?” for UW/ Providence
Hospital Mini Med School series, 6 Oct 2009 (10 hours), recorded and broadcast on
KSKA. 8 Oct 2009,

1: sabbatical leave

: member, Alaska Public Employees Association political action cotnmittee (10 hours);

member Initiative Committee for PSUMI13 (20 hours).

- presented a publie talk for Anchorage Science Pub at the Taproot, 13 Apr 2014, title:

!35

“Don’t Just Say ‘Diugs™ (30 hours total); member, Alaska Public Employees
Association political action committee (10 hours).
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Dr. Benjamin Russell Mattes

505-670-0499
maites@adebau.com

PROFILI | )

Upen.completion of his Ph.i). at UCLA, Mattes accepred a position as 2 member of the technical
statt'in the Chemical Scienee and Technology Bivision at Los Alamos National Laboratory (LANLY.
and from 199271998 he served as Technical Project Leader. [n their work; his research group creared
and discovered.a numbey of different materials for indusurtul and defense applicarions resulting in
‘numereus patents and. publications inscientific literature. Asnong the projects, Matres cites the-
-esamples of ‘sun’ glusses foe soldiers developed to protect the human gye from the damaging etffects of
high-energy laser pulses and gas separation membrane systems char recover enriched and purified
oxygen from ais.

Matres taught coursesasa visiting Assistant Professor of Chemistry at UCLA on oceasion during che

1990's and-from 19931998 he spent 27§ manths per year traveling to Natiowal-A cademy of Science
Tustitnies and Chemical and Biologieal Warfare Development Cernirers alf pver Rissia working with
the Uinited Staes Department of Energy (DOE) progfam called [nitiatives for Proliferation
Prevention. “This was essedtially a U8, funded Defense Conversion program,which coupled-weapons
seientists at DOE labs with theie Russian counterparcts and 2 1.5, .iudus teia] parener for the purpose of
coaverting Weapons of Mass Destruction rechnologies into peaceful conimercial products.

in ryo¥, Mactes resigried his posicion ac LANL to establish Sunta Fe Science and Technology

Corporation (SFST). As the founder, President and CED of SFST, Mavtes, assembled and Ted an

international teamn of chirteen Pha. scientists and engineers focusecl on developing the unique
piperties of electrically conducting polyiners {ECP) far commercial and national defense

applications.

Marres' company obrained 150 9o pertification for its manutacturing process and (.)pem'ted' under a4
smult-million dollar.contracts) with the Defense Advanced Research Projects Agency (DARPA) ro
marure the fiber manafacruring process and explore the ECEF niarerial potential as electrochemical
mechanical actuators, Le., artificial muscles for advanced roboties applicarions.

Martes has more thas 1oo publicarions in refereed séientific journals and 30 patents and has made
tech rii{:a.!-1_3;'(,‘.51?}’}1:‘3{.&)135 at aver 100 natjonal and international science conferences, uni’i‘ersi_tics. and
private industeial groups, He has served as 4 consultant for the Defense Sciénce Research.Commiree
ADSRCY, the Monsanto Chemical Company and Specream Laboratories and is.a:member of tlie
advisory boards of the UAF Center for Nanosensor Technology and the GCLA Center for
Nanoscienice and Technology.

Mattes sold Sarita Fe Science and Technology Corparation in 2015 and retirned to Alaska.
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EDUCATION

Institirtion Degree Date Field of Study
‘University of Alaska, . e reta s
Fairbacks, Alackar B5 os/1982 Psychology
“University of Alaska, . Terie
Fowbanks, Alaska BS 0511983 -Chemistry
University of Alaska, MS 0c/1686 Nanuial Products Cherni
airbanks, Alaska 519 ) oqucts fstry
Erarversity of Califurnia, PhD os/1002 Iné ic Chemist
Los Angrles, GA o 31199: rRanic retry
L Almnos National Laboracory, o5/1993 Post-Doctoral Feltow-

Los Alamos, NAT

EXPERIENCE

1998-2014 President and CEQ, Santa Fe Science and Technology, Inc.; Santa Fe, NM
199271998 Member of the Technical Staff, Los Alamos National Lab; Los Alamos, NM
.1986-1988 Research Scientist, Lockheed Aeronautical Systems; Santa Clarita, CA
1984-1986 Research Assistant, University of Alaska; 3Fair_banks,_. AK

AWARDS AND HONORS

The Los Alamos National Laboratory Entrepreneur of the Year Award (February 2000)
The Los Alamos National Laboratory Technical Achievemert Award (September r998).
The Los Alamos National Laboratory Technical Achievement Award (April 1996)
Herbert Newby MeCoy Rescarch Award UCLA (QOctober.1990)

MEMBERSHIP ON ADVISORY BOARDS
University of California, Los Angeles, Narional Science Foundation, TGER'T, Cepter for Marerials

Creardon Training Program, Member 2e0i2005).

Uriversity of Alaska, Fairbanks. Cenrer for Nano-Sensor Techinology. Ghairman{zoorzcosh

VESTIGA

-.‘?15';(;_\_‘_,';‘3“_,'9

Flotense Advatoge

i astive Palymer Protessing, Aol -~ 2f2ad
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Memhranes and .-'\ijﬁ()!‘l}(;'f_[_lt‘.i
(.)fﬁc_cz of Naval : Yirpeditionany nir Water Durifier Program:Aobile .; Bw6,7er  10f200gfiong
Research (ONR) - Wharer Recovery Using Flighly Eficient Hollow Fiber :
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ONR

Pepartiment of Eacepy

{HOT)

asa
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} Membranes

¥
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Novris, A.G. Fadeev, J. Pellegring, B.R. Matres. Synthetic metals 153 (1), 5760 Qoosh.

Coridiictin fibre propared from wlira-lisgh molecular weight polyanriline for st fabric and interactive
textife applications. D, Bowman, BIR. Martes, Synthetic metals 154 (¢, 20-33 (2009).

Water sorptiow of acid-doped potyariline silid fibers: equifibriva and kinetic response. MM, Ostwal, J,
Pellegring, . D). Noiris, T.T, Tsotsis, M., Sahimi, B.R. Matees. Industrial & engineering

chemistry fesedrch .4 2ok, 78607867 (20o3),

High Flux Polvamide Conpasite Hellow -f%'f&er-.Mez’n’bhzné&fa‘r Riverse Osmosis A ;pf:’mf;'é:m 4. R, Magtes,
M. Morrison, LI, Notris, MATERTALS RESEARCH SOCIETY SYMPOSIUM

. High Flirx Polyamide Compasite Hollow Fibor Membranes for Reverse Osmosis Applications. 1,13, Noris,

ALE, Morrisoin, BR. Mattes. MRS Proceadings 930, gg30-JJoi-or Goodl

. Configated polymers: processing and applications; Conducting Polymier Fiber Prodyction and Applications.

LD. Norris, B.R. Martes. CRC 2, 2712263 Zoo6)

Weatersonption af icid-doped polyaniline posoders and bollpw fibers: equilibrinm and kinetic response. NUML
Oswwal, 8,01, ). Pellegrino, A.G. Fadees, LD, Norris, T2F, Tsotsis, M. Sahimi, ... Industrial &
engiiteering chemistry research 45 {i7),6021-6031 (2000}

- Dmparct q{‘éﬁ'dmgc;; bouds inpolyaniline, A MPSA Facid solutivns. . Yan g PN Adams, L Brown, B.R,

Mates. Synthetie mevals 156 (/8), 22571235 (o).
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84, Conducitng prbemer frber productionsand. ;zpm'mfmm 1.0, Norris, B.R, Matres. Handbopk of
Conducting Polymers. New Yorks CRC Pross, 3rd ed., Mureél Dekker, C hapter 2 zaogh

100, GPC characterization of emeraldijie base in NMP conainiing ionic Siguids. 1. Y g, AL Fadeey,
PN Adams, B.RL Marwes, Synthetic \’Ie als 157 (223, 08‘&":}@6 (2007

v Investigation of inferaction among polyanilive, orgawic acid, and witer. 13 Ying, B.R. Mattes Synthiede
Merals 158 (16}, 634660 GLoulh

102, Substituted polyaniline nanofibers produced via rapid initiated polymerizatipn. 10 Tran, | Noreis, [M
DXAcey, H Tsang, ¥ Wang; BR Martes, RB Raner, Macromolecules 41 (20), 7405-7410 (2008)

s0r3. Kinetic hysteresis i gus ddsorption behavior for a rigid MOF af wsing from zigzig channel stractures.
Wei, I Yang, TE | Larson, TL Kinnibrugh, R Zou, NJ Henson, Jouinal of Materials (‘hcm!sm} 22
420}, 1aG6-To 7Y {200 2)
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1 Benjamin R Matces, Andret G Fadeew: Long-fived conjugated palymer electrochemical devices
incarparating fonic ligurds. Saota Fe Science and Techndlogy Dec, 7 30040 US 6828062 (22 citation)

2V Wen Lu, Benjamin R Marees, Andrei G Fadeev, Baohva Qi Sible ronjugiated polymcr électrochromic
devices inorpuraing fonfc quids, Santa. Fe Scignce and Technology Dee, 232003 US 6667825 (17
citation

3t Wen L, Elisabeth Smela, Benjamin R Mactes, Philip N Adams, Guido Ziccarello: Electrochentivat
devizes mcorporating high-conductivity conjrgated pofymers. Santa Fe Science and Technolo gy lan, 3 zo06:
TS 6982514

+ Wen Ly, Benjumin R M attes, Andrei (] Fadeev: Im.rq—/.wed confugated, paf)mu elevtrochaniival dévies
smeurporating i figaids. Nov, 28 2002 US 2020177039 (8 vitation)

$1 Duncan W McBraoch, Benjumin R Mattes, Asron © Koskelo, Alan J Heeger, Jeanne M Rebinson,
Laura B Saiilowitz, Vicror 1 Kiimov, AMyoutigsik Cha, N Serdas Sariciftet, Jan C Huminelén: Cipticat.
dimiting materiels. University of Calitornia Apr, 21 10981 US 5731442 {5 clrasion)

o) Elisabeth Smela, Benjamin R Matces, Philip N Adams, Guido Zuccarello, Wen L Efeczrochemical
dezices incoiporating high-conductivity conjugited polymers. Aug, 12006: U8 20060160054 (4. clrition)

PhEsing-Lin Wang, Beajeniin R Matwes: Permeable pulyaniling articles for gus separation. Untvessity of
California Sep, 28 2000 US 0707524 (3 citation)
3} Elisubech Smela, Mark W Tilden; Benjamin R Matres: Caijugated polymer.actuator responséie to

electrical sttmuldation. Santa Fe-Scienee und Technology Aug, 30 2005: US Gazhass (2 citarion)

9} Baohua i, Benjamin R Matces: Multifunctions! conduciing pubymer siructures. Mar, 2.1 2005: US
20050062486 (2 citation)
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Technolegy May, 21 2009: US 200001281687 citation)

12} Baohuia Qi, Bengimin R Mactes: Multifunctiomal conducting polymer stracticves. Santa Fe Science and
Technology Dee, g 2008 US vpo3040-(r citarion)

13} Benjamin B Matres, Russell M Goerin g, Phillip N Adawms, G uido Zucearctlo: Synthesis OF
Polyanifine. Santa Fe Scignce And Technology Oct. 25 2007: US 20070240803 (1 citation)

143 Wen Lu, Benjamur R Mattes, Andrei G Fadeev, Baohue Qi Stable conjugated polymcr electrochromic
dezices icarparating ionie Ngaids, Dee, 19 2002: US 20020191270 {1 zitation)

15} Hlsing-LanWang, Benjaiin R Marees: Stieble. concentrated soluifons af pofyaniline using amines a5 gl
rbibitors. University of California Aug, 8 2c02: US 6429282 (r citation)

17, E_mej_iim in R Matreg, '};-15'5;1{1@;"1_'111 Waag: Stuble, conéentrated solutions of gh mblectdar weight palyuniline
andarticles therofrom. University of Califosnia Nov, 9 1990; U5 5081695

133 Benjania R Maceesy Phillip N Adams, Dalt Yang, Lodi A Brown, Andret G Fadeev, Ian 12 Norris:
Spinning. doping. dedaping and redoping polyaniline fiber. Santa Fe Scienee And Technology Newv, §201h
US 20a0266507

19) Benjamitn R Matres, Phitlip N Adams, Dali Yang, Lort A Brown, Andrei G Fadeey, Tan 1D Nofris;
Spinning, doping, dedoping and redoping pofyanifine fier. Santa Fe Science and Technology Mar, 25 2010:
LS sordnorzgal

2 Baghua QF, Benjamin R Macves: MudtifuncHondl conducting pulpmer structures, Santa Te Science dnd
Technology ¥ar, 2320101 US76836.43

21} Bangwmp R Muattes, 'I_ih.'ilﬁ'p N Adams, Bl Yang, Lot A Brown, Andrei G Fadeev, Tan T Norris:
Spinning, duping deduping ind vedoping palyandine fiber. Santa Fe Science and Technology Dec, 8 2004;
US 7628044

22} Hsing-Lin Wang, Benjamin R Macees: Perpzeable polyaniline articles for gasseparation. Los Alamos
Narional Securiey Jul, 21 2000: TS 7563484

23 Wen Li, Elisabeth Smela, Phil lip N Adams, G vido Zucearello, Beajamin R Matres: Solid-in-bollowy
pofyarer ftber electrpvhemical devites. Suata Fe Science dnd Technaology Oct, 30 2007: US 7288871

24} Bachua (i, Benjarnin R Mattes: Resiitive beating using pofyaniline fiber. Sante Fe Science and
Techuolagy Nov, 7. 2006: US 71326350

25) Hsing-Lin Wang, Benjarmin R Mattes: Permeabde pifyaniline articlis for s separation. Feb, 1% 2005

US 20052037149
261 Baohua Qf, Benjamin R Mavtes: Resistive beating using polyaniline fiber. Jul, 20 30043 U8 20040144772

27} Benjamin R Mattes, Phiflip N Adams, Dalt Yang, Lori A Brown, Andrei G Fadeev, an D Neorrise
. : : b £ .
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291 Benjamin R Martes, Msing-Lin Waag M ethod forp refraring polyaniling fibers. University of
Califorida Sep, 26 z006:.US 6,123.88;.

30} Benjamin R Martes, Hsing-Lin Wang Stable, concéntratéd solutians of bigh mioleculir weight polyaniline.
andarticles therefrain. University of California Aug, 8§ 2000: U S 6,006,907

INVITED SEMINARS AND PAPERS {Through 20043
. “The Non-finear Optical Effects of Polyaniline Sobgel Composites.” Sympasium on Noa-Lincar
Optics, The American Chemical Sociery Meeting, NLE Symposium, Boston, MA. April gge)

1

“Polyaniline Films for Gas Separaions™ The 1996 UCLA Herbert Newby MeCoy Award Lecture.
University of Califoraia, Los Angeles, CA. Moy (oot

“Industrial Poteadial for Conducting quyn'alcfrfs“m the Markets of Gds Separation. TN Plastics
and Rubber Research Tnstiture, TNOQ, Dedit, The Nethédands. Augusy (igan-Sponsor: Dr AP,
Van dier Veck,

it

4 “Conjugared Polymers for GGas Separations and Non-Jinear Optics.” University of Montpelier,
AMontpelier, France, December Gigasi Host: Prof, Pacrick Bernier.

“Incorporation of Conjugaréd polyiers in a $i02 Mareix for NLO swidies.” Science-Cenrer,
Rockwell Incernational, Thousand Dalks, CA. hine (1992} Hasts: Dis. Mark Rosker and Henry
Marey.

Arle

iy

6. “Buckministerfullerene Sol-gel Composires for NLO dpplications.” Science Center, Dlighes
Aireraft Co., Matibu, CA. Juse Gigoz) Host: Dr: Marein Klein,

7. “Marerials Science. Approach to Understanding Gias Permeability Phenomerns in Polyaniline
Membranés.” Nationil Instivote of Standacds and Téchnology, Boulder, CO. qepwmb@r {igyz)
Hose: Dr, John Pellegrine.

8 A Marerials Science Cape Study of New Polymeric Materials for Gas Separationsy Correlation of
Physical and Morphological Characteristics of Conducting Polymers with Pure Gas
Persveabiliries.” Advances in Filtration and Separation Technology, AFS Meeting, Chicago, L.
May 275 (rog3)

g, “Morpholugical Properties of Polyaniling Membranes Responsible tor Gads Separations”™. Gordon
Conference: Litrafileeation; Reverse Osmosis and Gas Separation, Plymouth College, NEFL July
(rooy

“Conducting Polymers for. Gas Separations”. Interaduional Congress on Membranes, eidelberg,
Gerntany. August 23-September 3{1993) Chairinen: Profs, William Koros and Yurr Yamploski.

AEk

it. “The Physical Chemistry of Gas Separa; tions Th rough Pol\, ‘mer Membranes.” Uniax Gosporation,
Santa Barbara, CA. October 33 {rog3) Hose Prof. Alan Het.é,er

12, “Advanced Analyrical Equipment for Measurtig Gas Permeabilicios.” AV, Topchiev Tnstitute of
Petrachemical Synthesis, Moscow, Russia. Seprember 15 t1994) Host: Prof. Nicolal Plare.

13, “Opporwnities for foint Technical Collaborations Berween Russip and the LSA in the Field of
Gias depajations.” Kurchidtov Tnstitute, Moscow, Russta. Septembet 22 {'1994) Host: Euginy
Krashnininikav.

. “The Physical Chemistry of Membrane Based Seépavations.” University of Wiscoosin, Madison,
Chemistry Departmental Seminar. October26.01994) Host: Prof. Michael Winpkur,
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“Some Recent-Advances in .[“'u_ﬂei'{:.ﬁc-a_rld.(-f.dndﬂciin g Polymer Research.” LANL, T-12 Group
Seminar, May 1 {1995} Hosts: Alan Bishop and Niels Jensen,

“Commencement Day Address to the Graduating Class of Chemists.” Moscow Srate University,
Muoscow, Russia, May 13 (1905) [Tost: Dean \*’dff*:) Lanin, Department of Cliemistry.

“Opeical Limiting Behavior in Fullerene Aerogel Composites.” MacDenald Douglas, St, Louis,
MO, August 23 biggs) Hest: Bruee Shawgo.

“Franspore Properties of Conducring Polymers,” Washingren University; Department of
Chemistey, St, Louis, MO. Aagust 24 Qioys) Hose: Prof, Jacob Schacfer,

“Serucrural Correlation of Conductive Polymer Fidms with Charge and Mass Transport Behavior.”
Monsaico Compary, St Loigs; MO: Auguost 25 {9953 Floses: Drs, Phillip Brodsky and Paorick
Kinlen.

“Synehetic Routes to Polyanilines.” Chemica) Science and Tecknology Division Chemical
Sy nthesis Group: Seprember 6 (ga5) Flasts: Pere Silks and CHIF Unkefer.

*Cas Transpore through Polyanilise and Polytrimeibylsilyipropyne Membranes.” Inorganic
:("hm*n».rn Departmental (Jhemmr\ Serminar, University of California, Los Angeles, CA. October
4 Dogsh Iosuv f’mressom Richard Kaner and R, obin Grarrill.

“Matertal Properties of Barrier materials.” Hughes Rescarch Center, Malibu, CA, Octaber ¢ (19957

Tast: . Marvin Klein.

“Transpart and Membrane Formarion Properties of Polyaniline.” AIChE Spring Meeting, New
Odeins, LA, February 25-2¢ (1906) Session Chates: Dr, Benny Freeman and Mary Rezac,

¥Synthesis and Applications.of Conductisg Polymers Configured as Filnis, Coatings dnd Fibers.”
PPy Tadustries, Toc, Piushurgh, PA. March 13 (1906) Host Jerry Gruber, Vice-President Resing

and Coatings Division,

. “Fullerene Glasses: Optical Limiting and Photachramism.” PPG Industries, Lic:, Pitgshurgh, PA.

Aireh 13 (9063 Host: David MeKeough, Direcror of Chemicals.

Imnqpmt and Crther Physio- C hemieal Prupunes of Poimmlzne North Americ an Membrane

Society Meeting, Qtuawa, Canada. May 20 (1996) CorChairs: 1. Loyd and M. Guiver.

Brrategics for Improving Polyteimethylsilylpropyne (PTMSP) for Gas Sepatation Applications,”
Noreh American Membrance Society Meeting, Ottawa, Canada. May 21.G096) Co-Chairs 1. Loyd

and AL Guiver,

“The Development ol Polvaniline Membranes for Chemical Separations.” Interndtional
Conference of Synthetic Mgmts, Snenvbied, Urah, ]tii} 30 (1996]

MConducting Polymer Membranes for Chemical Separations.” 36th TUPAC Tnternational

Symposium ong Ai;l{r;_ﬂmole_cuies, Seoul, Korea. August ¢ (1906)

iy %epdmtmns with Integrally:Skinned Asymmetric Pcslvqmlme Membrands.” Sansung.

Cerporation, Karea. August Iziu)ta(w} Hose: Dr. Shinee Kang.

“Formation Parameters for Inregrally Skinned Polyaniline Hollow Fibers.” Korean Institute of
Seience and Technoligy, Seoul, Kores, August 12 (toge! Host: Dr. Yong Soo kang,

. “Some Recent Advances in Solution Processing of Polya nilinie,” So Gang University, Seoul, Korea.

August 15 (996} Hosts: Profs. L and Rhet.
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“Qptical Limiting and Reverse Saturable Absorbance in Fullerene Glasses.” Materials Science
Departmental Seminar, University of California, Los Angeles, CA, Dctaber 4 (19g6) Host:
Frofessor Bruce Duan,

“Conducting Polymer-Membraites for Cherinieal Sépar:i_ti.otis‘“ 36th TU PAC Inrernarional
Symposium on Miacromolecules, Seoul, Korea, Augist 5 (1990)

. “Formation Paramerers for Integrally Skinned Polyaniline Hollow Fibers” Korean Instirute of

Science and Technology, Seoul, Korea. August 12 (1996) Fost: Dr. Yong Soo Kang,

“Cras Separations wicth Integrally Skinned Asymmetri¢ Polyaniline Membranés.” Samsuug
Corporaion, Aogust 13 0006) Host: D, Shinee Kang.

“Some Récent Advances in Solution Procdssing of Polyaniline,” So Gang University, Seoal, Korea
Avgust 15 O996) Hosts: Profs. Li dind Rhee.

“Advamces in Soltd State: Optical Liming Devices.” Department Seminar, Departmient of Matedals
Sciunee, University of California, Los Angeles, CA. October 1 G997 Tost: B, Dunn,

“Recent Straregies for Synthesizing Fullerene Based Oprical Lumtmg Drevices” Department
Seminar, Deparrment.of Chemistry aond Biachemistry, Liniversity of Califoraia, Las: s\nt_,e!es LA
November 1% fiogr) Fost: H. Kaez.

1 “The Development of Tigh Strength E lectrically Conducting Fibers with High Conductivigy.”

Tnternational Symposivm on-the lcclumh)rr) of Inherently.C ooducting Polymers, Sim iégo, CA
Mareh a-s {!99”} Chaie: M. Alddiss,

“Flec Ll'I(_clU\ Canductive Polyaniliae Fibers Prepared by Dip-Wer ‘zpmnm& Techniques.Antech
‘7z Socicry of Plastics Engineers, Torontg, Canada. April 27-May 1 (o9 Chairs A J. Mac-
Piarmid,

2, “New Solutipn Processing Routes to Thin Films of Conducting Polymers dad Thelr Applications.”

Gordon Conference an Thin Films and Coatings, NFL July 1417 (1997) Chair D, Boyd.

“Peimperature and Pressire Dependanr Gag Transporr Throngh Polyaniline Membraves.” 13¢h
Internotional Symposium on! Thermophysical Properties, Raulder, CO. Jurie 16-19 {1997}
Chairperson: John Pelligrino,

“New Solution Processing Routes to This Films of Gonducting Polymers and Their Applications.”
Crordon {onlerence on l’nm};imsaml{:(}‘mngx July 14717, 1997, Chairperson: 1 Boyd. New

‘London . New Hampshire,

"Cras Sensing Propertics of Polyaniline Membranes.” Hughes Research Labs. October 1819, 1908,
1Host: Fred Yamagishi, . Malibu, California.

“Fechnical Aspects of Modined Balfiseir Missile Rocket Engine Systems for: the Destruction of
Super-1osic Chemicals” The Potomae Foundation, Washingron, D.C. January {1098) Fasts: Dan
Maconald and Phil Petersen,

7. "Asymindrric T MSP Hoflow Fiber Membranes for Oxygen Enrichment.” Permealair Produets,
St, Louis, M, January 37 {ioy8) Hosts: John Tao and Pushpmdu Puri.

Formation of Conductive Polyaniline Fibers Dertved from Highly Concenrrated Emeraldine Base
Solutions.” International Conference of Synthetic Metals, Snowhird, Uah. (1998} Chatr: .G
Mac Diarmid.

"Membrane Applicitions of Advance Polymer Materials.” Neste Qy, Helsinki, FinJand: February 2

{rgo8) Flost: Mattd Jussila,
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so. *Solution Processing of Polyaniline Fibers.” Neste Oy, Helsikd, Fioland. February 3 (roo8) Host:
Jan-Tirik Osterbolm,

L “Iefense Conversion in the Former Sc__wi.t‘t.'Ur_lion;" ‘I'he Potomac Foundation, W ashiogton 12.C.
March{rgg8) Fidists: Joseph Braddock and Phil Petersen.

52, "Recent Advancesin Progessing Conducting Polymers and Theic Applications.” Defense Sciences
Research’ Council, Washingeon, £.C. May 6 (1998) Hoses: Milan Mirsch-and Hayden Wadely.

53 “Rhbeological Praperties of Highly Concentrated Polyaniline Solutions.” IGPAC Maeromolecules
Conference, Gold Coast, Australia, July 22727 (998 Chairpersoir Gordan Wailace.

5. “Applicacions for Conductive PolymerFiber,” Warkshop o Applications.of Conducting
Palynmiers, University of *Wollongong, Australia. July 18-10 (1998) Chairperson: Gordan Wallace.

55. "Rbeokineric Study of Concentrated High Molecular \\"’m,g_hr Emeraldine Base'in N-Methyl2
Pyreolidinone 'm!urmn:, Containing 2- Methyl-Aziridine.” Proceedings of the sth lmemw{romli
Confercnce on Frontiers of Polymers and Advaneged Materials, College of Textiles Enginceciog
Chairperson, Pounan, Poland. .{.i.()f)_t}) THost: Paris Prasad,

g6, “Advanced Elecrroactive Polymer Processing, Charactérization, and Device Fabricarion for
Chemical and Electrochemical Mechanical Actuation.” DDARPA Principal lovestigarors Meeting,
Orlando, FL, Jamisry 29 (2oo2t

7. "Elecrronic Texriles Based.on Hlomogeneous Poljaniline Fibee,” Du Pont Semimir, Wilmington,
DE. February 5 (2002} Hase: Jim Traigham.

58 “CONDUCTING POLYMER FIBRES FOR ARTIFICIAL MUSCLES.” Advanced Materials
for Sensors and Actuators: Role of Manotechnology, University of Wollongong and IPR1Y,
Wollungang, Avstralia. February (3775 (2002 Tostr Gordan Wallace.

59. “ELECTRO-MECHANICAL ACTUATORS BASED UPON CONDUCTING POLYMER
FIBRE ANIDY FONIC LIQUID ELECTROLYTES.” Sth Taternational Symposium on Polymer
Electrodyros, Santa Pe, NM, May 23 (2¢.02) Host: Tom Zawodzinski.,

bo. Electronie Tewtiles Based on Homogenaus Polyaniline Fiber.” Tnternavional Interactive Textiles
for the Warrior Conference, Cambridge, MA. July 16 (2002)

a1, “Stable Conducring Pelymer Flecerocheémical Devices ,I'nt‘:m‘pora_r'.}_ng Tonie Liguids” Untversity of
Adaska, Frirbanks, Alaska. September 12 izoo) Host: Kelly Drew.

b2, *Stable Conducting Polymer Electrochemical Davices Encorporating toni¢ Liquids.” Hughes
Research Laboratorg, Malibu, CA. Novewmiber 12 oozl Host: Fred Yamagichi

63, “Use af Srable Room Temperature fonié Liquids for -Conjugated Polymer Electrochemical
Devices” Merck KGad f NB-C, N§, Darmseade, Germuny. Hose: D Urs Welz-Biermdnm,

4. Advanced. Flectroactive Polymer Processing, Characterization, and Device Fubrication for
Chemicl and Elertrochemical Mechanical Actuation” ORMECON, Hamburg, Germany,
November 2o (2oo2) Host Bernhard Wessling,

G5, “Nanoscience and Molecular Electvonics” Applied Marerials, Sand Clara, GAL February 3-(2oo2)
Host: Dr. John Madok,

662 Conjugated Polymers for Commercial Applications.” Canon Corporation, Santa Clara, CA,
Lonjiig yr _ veral App . . P : .
Febriary 3 o) Hose: Dr, John Forbis.

7. “Elecrronic Textiles Bused on Tlomogenous Polyaniline Fiber.” International Conference on
Science and Technology of Synthetic Metals, Shanghai, Peoples Republic of China, July 5 Gzoow
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“Stable Canducting Polyer Elecrrochemical Devices Incorperating Tonic Liquids” International
Conference on Science and Teebnology of Synthetic Metals, Shanghai, Peoples Republic of Ching,

July 6 Goozy

“Dependence of the Electrical Praperties of Polyaniline Film and Fiber Upon Proc essing
Cenditions.” Intélligent Polymer Research Instiute; Internatinnal Wotkshop: Eleceronic Fibers
and Texries, \X?'oﬂona,ona Auseritia. Febru: iy 7-(z003) Host: Gordan Wallace,

“Recent Developments m Condustisg Polyrmier Electrochemical Mechanfeat Actuarors Using
Fonie Liguid E Iectroiv te,” Advanced Materials. dnd NanoScience-1 \\fdlmgron, New Zealand.
February 13 {2003) Session Chidgins Iohn Spencef,

“?."I].QE‘(I’I“ROC] IROMIC WINDOW AND DISPLAY 5 B‘X"SFFJ ON ('\'(}T\Tl'_)'l:'("T.[\’(w
ERSANDROOM TEMPERTAURE IONTC LIQUIDS.Y 203rd Mee ting Hf the
Iu:t:m hemical ‘mucr\ Paris, France, May 2 (2303

2 fActuating and Sensing with Conducting Fiber Systems.” Gordan Rescarch Conference oa

Chemical Seosors and Fnterfacial Design, Avlantic Beach, RT, August 4 12063) Session Chair Art
Soow.

- “Mohile Water Recovery Using Condutting Polpmer Membraned and Adsorbenrs™ IXARPA-

TACOM, Washington 1.C, October 28 (o0} Program Manager: Len Buckley.

SELECTRONIC TEXTILES BASED ON PANION FIERE. Symposium Rtg,ardmg a New

Genperarion of Wearable Systems for e-Fealth, Lucea, Tuses any, [aly. December4 (zoo3) Fosu
Danilo DeRosst

CESMART TEXTILES BASED ON NANOSTRUCTURES.” NANOQSET: a workshep regarding

advances in Nano-Science, University of New Mexsico, Albuguerque, NM. _}aml‘m, 15 froog)

20, FCONLIUCTIVE POLY MER FIBERS FOR MILITARY AND HOMELANT SECURITY

APPLICATIONS” Washingron D.C. February 20 R2a04) Iost: Mel Berstein dnd Dave Edwards.

“leceronic Testiles Based on [nrrinsteally Conducting Polymer Fibre,” New Mexico Institute of

Mining and f(zhtm[ogy Secorro, NM, March 22 (z004)

FAdraring and Sensing with Conducting Fiber Systefns.” Naval Research Laboratory, SWishington

[2CL Oetaber 27 (zoos) Hose Carlos Sanday.

0: “Avtuating and Sensing with Canduc ting Fiber Systems.” Office of Naval Research, W ashington

D.C. October 27-(2063) Hose Paul Armistedd.

S AELECTRONLIC TEXTILES BASED ON ANTRINSTCALLY CONDUCTING POLYMER

FIBRE TeelhTextil Symposium, Adanta, GA. March 31 tzoog) Chairman: Maurice Lartivee,

CRLECTRONIC TEXTILES BASED ON INTRINSICALLY CONDUCTING POLYMER

FLIBRE FOR RESISTIVE HEATING APPLICATIONS™ Malden Mills Corporation, Malden,

MAL APl 19 Googd Hose: Gadi Vainer.

i FEXTILES BASED.ON INTRINSICALLY CONDUCTING POLYMER
FIBRE FOR MECHANTCAL ACTUATION.” Mide Corporation, Boston, MA, April 20 (zoug)
Host: Adéc Jessiman.

YELECTRONIC TEXTILES BASED ON INTRINSICALLY CONDUCTING POLYMER
FIBRE FOR DEEPSPACE TRAVEL.” Massachusetts Institure of Technalogy, Boston, MA.
April 20 (z004) Host: Drs, Newman and Hoffarn,

CSELECTRONIC TEXTILES BASED-ON INTRINSICALLY CONDUCTING POLYMER

FIBRE FOR MILITARY APPLICATIONS.” 1.8, Army Rescarch, Development and
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Fngincering Command, Natick Soldier Certer, Naeick. MA. April 21 Gaoy) Host: Carole
Winterhalter.

*ELECTRONIC TEXTILES BASED ON INTRINSICALLY CONDUCTING POLYMER
FIRRE IOR SURGICAL APPLICATIONS.” Boston Scientific Carparatien, Natick, M. April
22 {z004) Flost: Stevers Walak.

“SMART FABRICS AND INTERACTIVE TEXTILES PREPARED FROM _ _
BLECTRICALLY CONDUCTIVE FIBRE: NEW CLOTHING PARADIGMS FOR ARCTIC
ENVIRONMENT.” Aliska High-Technology Summic, Fairbanks, AK, June 16 zoo,) Chairtren:
Haonorahle Terey Aldridge (FNSBAY and Mr. Charles Walker (FEDC).

CSMART TEXTHLE STRUCTURES BASED ON PANION FIBRE,” Workshop Regardin g

SMART Texdles, Ghene University-Department of Textiles, Ghene, Belgitn. June 25 (2zoo4)
Chairman: Professor Van Langenhove.

SELECTRONLC TEXTILES BASED OGN INTRINSICALLY CONDUCTING POLYMER
FIBRE." Inrernutional Cooference for Synrhetic Merals: Session ]_:{c'gzirdi_hg lijeetronie I'“'ib_rc_s angd
Orber Uneonventional Substiates, Wollstigong, Australia. June 29 (zonyg) Chaieman: Geolfry
Spinks. '

BUSINESS OPPORTUNITIES FOR ELECTRONIC TEXTILES BASED ON
INTRINSICALLY CONDUCTING POLYMER FIBRE. Tnternitional Conference for
Synthetic Metals: Session Regarding Bisiness Opporiuuitiesin Synthedic Mertals and
Nanovechnology, Waollon gong, Australia. Jusie 30 (oo.g). Chaivman: Gardan Walkace.

“ELECTRONAC TEXTILES BASED ON INTRINSICALLY CONDUCTING POLYMER

FIBR B Auserahian ¢ hemical Sociery Tnteract 2oouu Session Regarding (“omiuumg, Pohraers,
(10]{1 Coast, Auseralia. July 6 Goog) Chairman: Prof. Alan Mag Diarmid.

“ITexdles for Microelectronic Packages.” Regarding Business Opportunities in Syachetic Metals
and Nanotechnology, San Jose, CA, August 13:Q200q) Flost: Nick Colella.







Alcohol & Marijuana Control Office
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—— 550 W 71" Avenue, Suite 1600
f ‘/3.\}1% Anchorage, AK 99501
/ ; - . marijuana licensing@alaska.gov

f / | hitps:/Awvww.commerce. alaska.goviweblamco

i Alaska Marijuana Control Board Phone: 807.269.0350

/.’ Cover Sheet for Marijuana Establishment Applications

What is this form?

This cover sheet must be completed and submitted any time a document, payment, or other marijuana establishment application item is
emailed, mailed, or hand-delivered to AMCO's main office.

items that are submitted without this page will be returned in the manner in which they were recejved,
Section 1 — Establishment Information

Enter information for the business seeking to be licensed, as identified on the license application.

Licensee: AK GREEN LABS, LLC License Number: | 10186
License Type: Marijuana Testing Facility

Doing Business As: | AKGREEN LABS LLC

Physical Address: 2509 Fairbanks Street, Suite A

City: Anchorage State: AK Zip Code: | 99503
Designated Brian Coyle
Licensee:
Email Address: akgreenlabs@gmail.com
Section 2 - Attached items

List all documents, payments, and other items that are being submitted along with this page.

esan. WATI-LS, O{)&(ﬁ/t\ “?(,am C,Lxm.:i
Yl cfreckivg” Ofocsdien: ot Qe

Attached ltems:

910z € T NN
FAAIIAD L

OFFICE USE ONLY
Received Date: Payment Submitted Y/N: Transaction #:






Alcohol and Marijuana Control Office

T 550 W 7" Avenue, Suite 1600
f 25 N 2, % Anchorage, AK 99501
/ J marijuana.licensing@alaska.gov

https://www.commerce.alaska.gov/web/amco
Phone: 907.269.0350

45
@ / Alaska Marijuana Control Board

¢

«WNM Form MJ-15: Operating Plan Change

As a marijuana establishment licensee, | declare under penalty of unsworn falsification that | have examined this form, including all

accompanying documents, schedules, and statements, and to the best of my knowledge and belief find them to be true, correct, and
complete.

%(@MQCJS

Signature of licensee

Brian Coyle

Printed name

Subscribed and sworn to before me this ﬁ 5 day of luﬂ\-i ,20/6 .

{W,WH =97

f Alaska.

Notary Public / 'Notary Publicin and fOILﬂ"/le sta
SHARON R. LEIPP|

State of Alaska ” My commission expires: . %u/mﬂ 8 12018

My Commission Expires Jun 8, 2018

~. £ A TF T ?E “
N JUN 2 3 216

BY: {0

[Form MI-15] {rev 06/20/2016) Page 20of2






Alcohol and Marijuana Control Office

e 550 W 7" Avenue, Suite 1600
M,
A TR Anchorage, AK 99501
q‘r"/ B g ) marijuana.licensing@alaska.gov
; \ https://www.commerce.alaska.gov/web/amco
V' | Phone: 907.269.0350
/ Alaska Marijuana Control Board
. e ot e

-*r«__r{n_‘,’;}g:/ Form MIJ-15: Operating Plan Change
“
What is this form?

This operating plan change form is required for all marijuana establishment licensees seeking to change a licensed marijuana
establishment’s existing operating plan, under 3 AAC 306.100. With this form, a licensee may request changes to as much or as little
as desired of Form MJ-01 and/or the corresponding operating plan supplemental for the establishment’s license type.

The required $250 change fee may be made by credit card online (VISA, MasterCard, or Discover), or by check or money order.

Please download, complete, and submit with this form only the pages of Form MJ-01 and/or the corresponding operating plan
supplemental that contain sections that you are requesting to change. All fields that are left blank will be considered unchanged
from the existing operating plan. All fields that are completed and submitted with this form will be considered as changes to the
existing operating plan and are subject to board approval. Please do not submit any wholly unchanged pages of an operating plan.

The form(s) that | am requesting board approval to change is:

Form MJ-01: Marijuana Establishment Operating Plan H E @ E E V E M
JUN s

11;

Form MIJ-03: Retail Marijuana Store Operating Plan Supplemental

Form MIJ-04: Marijuana Cultivation Facility Operating Plan Supplemental BY: —--—ﬁﬂm—-—-

Form MJ-05: Marijuana Product Manufacturing Facility Operating Plan Supplemental

/
\/ Form MJ-06: Marijuana Testing Facility Operating Plan Supplemental

This form must be completed and submitted to AMCO’s main office prior to changing existing operations. The
licensed establishment’s operations may not be altered unless and until the Marijuana Control Board has approved
of the changes. Please note that licensees seeking to change operating plans for multiple licenses must submit a
separate completed copy of this form for each license.

Section 1 - Establishment Information

Enter information for the licensed establishment.
Licensee: AK Green Labs LLC License Number: |10186

License Type: Marijuana Testing Facility

Doing Business As: |AK Green Labs LLC

Premises Address: 2509 Fairbanks Street, Suite A

City: AMAA,MMj e state: | A )/ | 2P 99503

[Form M3-15] {rev 06/20/2016) Page1of2





Alcohol and Marijuana Control Office
550 W 7" Avenue, Suite 1600
Anchorage, AK 99501
marijuana.licensing@alaska.gov

Alaska Marijuana Control Board https://www.commerce.alaska.gov/web/amco
) Phone: 907.269.0350

Operating Plan Supplemental

Form MJ-06: Marijuana Testing Facility

Section 2 - Prohibitions

Applicants should review 3 AAC 306.610 and be able to answer “Agree” to all items below.

The marijuana testing facility will not: Agree Disagree
Sell, deliver, distribute or transfer any marijuana or marijuana product to a consumer, with or without D D
compensation
Allow any person to consume marijuana or marijuana product on its licenses premises D D

Section 3 - Testing Practices and Procedures

Review the requirements under 3 AAC 306.615, 3 AAC 306.635 — 3AAC 306.645, and 3 AAC 306.660, and identify how the proposed
establishment will meet the listed requirements.

Describe each test the marijuana testing facility will offer:

Potency analysis of cannabis flower and trim, using near-infrared spectroscopy, to determine
concentrations of THC, THCA, CBD and CBDA.

[Form MJ-06] {rev 02/12/2016) Page 20f8





Alcohol and Marijuana Control Office

550 W 7" Avenue, Suite 1600

Anchorage, AK 99501

marijuana.licensing@alaska.gov

Alaska Marijuana Control Board https://www.commerce.alaska.gov/web/amco

. Phone: 907.269.0350
Operating Plan Supplemental

Form MJ-06: Marijuana Testing Facility

Standard Operating Procedure Manual (3 AAC 306.640):

Applicants for marijuana testing facilities must have a written procedures manual with detailed instructions explaining how to
perform each testing method the applicant or marijuana testing facility uses, and minimum standards for each test. Applicants
should be able to answer “Agree” to all items below.

The marijuana testing facility will ensure that the standard operating procedure manual: Agree Disagree
Is available to each employee at all times D D
Will cover at least the required procedures listed under 3 AAC 306.640 D D

Describe the marijuana testing facility’s standard operating procedure for each test the facility will offer:

AR,

[ Rl iyt

Procedure for Potency Analysis Using the QuantaCann2, Near-Infrared Spectroscopy

1. Grind raw plant material (dried flower) to the required size (1-2mm).

2.  Fill the Sample Cup with fresh-ground flower. Compress it closed with the quartz window
facing down and twist to lock the sample cover.

3. Click on the link labeled SCAN to go to the Scan Page.

4. Fillin the form to describe the sample. Note: Only “Sample Name” is required; the
remaining fields are optional.

5. Click NEXT to go to the Calibration page.

6. Place the White Reference (provided with your system) on the optical scanning area with
the white side facing down and click the NEXT button to start the calibration scan. The
calibration scan will continue for roughly 30 seconds.

7.  After the calibration scan has completed, remove the White Reference, being certain to
place it neatly into the protective cover.

8. Place the Sample Cup with test sample, quartz side facing down, into the optical scanning
area and click the NEXT button to start the sample scan. The scan swill take approximately
15-20 seconds.

9.  Atfter scanning you will be brought to the sample results page where you can print, save
or share your results.

10. For increased statistical accuracy, the QuantaCann2 can conduct up to 3 tests of a single
sample before producing a final analytical report. In order to do this, simply rotate the sample
90-120 degrees between each of the three consecutive scans.

[Form MJ-06] (rev 02/12/2016) Page30of 8





QuantaCann2
Standard Operating Procedure

AK Green Labs LLC

Updated June 2016

ECEIVE
TR





1. Potency Analysis Using the QuantaCann2

1.1. Objective

This section provides guidelines for testing marijuana plant material to determine moisture content and
the concentrations of the cannabinoids: THC, THCA, CBD and CBDA.

1.2. Equipment

QuantaCann2 E @ E E V E

Mechanical grinder | o
Sample cups for test material JUN 2 3 2016
BY:__ ALY

White reference cup
Cleaning brush, lens cloth

1.3. Procedure

1.
2

10.

Grind raw plant material (dried flower) to the required size (1-2mm).

Fill the Sample Cup with fresh-ground flower. Compress it closed with the quartz window facing
down and twist to lock the sample cover.

Click on the link labeled SCAN to go to the Scan Page.

Fill in the form to describe the sample. Note: Only “Sample Name” is required; the remaining
fields are optional.

Click NEXT to go to the Calibration page.

Place the White Reference (provided with your system) on the optical scanning area with the
white side facing down and click the NEXT button to start the calibration scan. The calibration
scan will continue for roughly 30 seconds.

After the calibration scan has completed, remove the White Reference, being certain to place it
neatly into the protective cover.

Place the Sample Cup with test sample, quartz side facing down, into the optical scanning area
and click the NEXT button to start the sample scan. The scan swill take approximately 15-20
seconds.

After scanning you will be brought to the sample results page where you can print, save or share
vour results.

For increased statistical accuracy, the QuantaCann2 can conduct up to 3 tests of a single sample
before producing a final analytical report. In order to do this, simply rotate the sample 90-120
degrees between each of the three consecutive scans.

1.4. Quality Controls

1.

Sample Cups: Must be cleaned regularly, only with the supplied brush and lens-grade cleaning
cloth. Remove any debris from the sample cup using a brush, dampen the cloth with isopropyl
alcohol and very gently rub until clean. The optical windows on the instrument should not need
regular cleaning and have a thin, anti-reflective coating that is easily scratched or rubbed off. If it
is necessary to clean this window, the best procedure is to direct a stream of clean air (eg. "Dust-

AKX Green Labs LLC QuantaCann2 SOP v1.0





Off" or equivalent vapor stream) to blow away dust or debris. Small amounts of dust or debris are
not important.

If a more thorough cleaning is required:

a. Remove the window by rotating the window housing by about 45-90 degrees to
disengage the magnets that secure the housing to the unit.

b. Carefully lift the window housing off of the instrument base. Use isopropyl or ethanol to
gently rinse the window without wiping it and then

c. Blow away any residual liquid with an air stream. As a last resort, very gently dab with
an isopropyl-soaked lens

2. Sample grinder: Must be thoroughly cleaned with the provided brush between tests.
Accumulated sample material from previous scans can degrade the accuracy of results over time.
Sample resin build up will require the thorough cleaning and rinsing of the grinder with isopropyl
alcohol. It is recommended to soak the interior of the grinder with isopropyl alcohol overnight
after each day of testing for optimal results.

1.5 Safety

There are no hazardous materials used in analysis procedure. Standard precautions regarding work
with electrical and mechanical devices apply. Detailed information on safe work practices in the
laboratory can be found in the AK Green Labs Chemical Hygiene Plan.

T ——————

AK Green Labs LL.C QuantaCann2 SOP v1.0






THE STATE Department of Commerce, Community,

O%LASKA and Economic Development

ALCOHOL & MARIJUANA CONTROL OFFICE
(GOVERNOR BILL WALKER 550 West 7™ Avenue, Suite 1600
Anchorage, AK 99501

Main: 907.269.0350

MEMORANDUM
TO: Chair and Members of the Board DATE: January 7, 2017
FROM: Sara Chambers RE: Changes to operating plan
Interim Director, Marijuana Control

Board
This is an operating plan change for AK Green Labs LLC license #10186.
This tab contains the following documents:
e MJ-15
e Pages of operating plan changed as required by MJ-15

e QOriginal Operating Plan viewed by MCB at the June meeting
e Operating plan change viewed by MCB at the July meeting







