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COMPLIANCE & COMMITMENT AGREEMENT

In executing this Agreement, | attest and confirm that | have read and understand the entire contents of this document. My signature represents that | agree to fully comply with,
implement, and enforce all requirements, procedures, and protocols specified in these procedures set forth in this documentgand any supporting referenced materials or
methodologies. | acknowledge the proprietary nature of this document. Furthermore, | understand that this document is théimost recent version and any revisions, modifications,
additions, or amendments to this document will only be recognized and executed upon review, final approval, and reiss is document by the Quality Assurance Department

management.

Those individuals who have checked the column labeled “Lab Management Commitment” are further ackno
committed to enforcing the requirements stated herein. Those individuals holding positions of Laboratory,
position of authority for the purposes of state or independent accreditations shall mark this column.

y approve the document for use in their lab and are
ent'and/or Quality Manager, or who have been named to a

After reviewing the main QMS Manual section and modules appropriate to the work you perform signgdate and check off those modules which you are acknowledging. Print this

page as many times as needed.
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Section 1.0: Scope

1.1 Scope of EMSL Quality Management System (QMS) Manual

Note: Prior to Rev 16 of this manual, the name of this manual was “EMSL Quality Assurance Manual.” References
to this term or the acronym (QAM) may appear on other management system documents but shall be read to
reference this document. Out of date references will be updated as documents are revised.

EMSL Analytical, Inc.’s commitment to providing quality services to our customers is embodied in EMSL’s
corporate policy on quality assurance (QA). The aims of the EMSL quality assurance program are to
ensure the following:
e Quality, accuracy and integrity of analytical results.
¢  Conformance with analytical methodologies.
e Conformance with corporate mandated QA/QC requirements.
e Delivery of the highest quality of professional services and
customers.
e  Fulfillment of the requirements as set forth by of the Ame dustrial Hygiene Association
Laboratory Accreditation Program (AIHA-LAP), the National Voluntary Laboratory
Accreditation Program (NVLAP), The NELAC Insiitute A2LA, NYS ELAP, NJDEP and other

| excellence to our

state and local accrediting authorities as relevagfito the laboratories qualifications.

To achieve these goals, this QMS Manual directs the i entation and maintenance of the quality
assurance program, describes responsibilities a ‘N personnel as related to quality, and
establishes the required policies of the quality r\w e system. This QMS Manual covers analytical
services offered in the EMSL laboratories, i@lude asbestos, lead, environmental microbiology,
industrial hygiene organics, inorganics a%)n. General policies applicable to all analytical areas are
addressed in the main section of the nual while policies, procedures and requirements for each
specific service area are addresse '@odules. These modules are organized as follows:

Module Program Description

A Asbestos

B Environmental Lead
Microbiology

D Industrial Hygiene

E Radiochemistry

F Radon

G Food Microbiology & Chemistry

H Relationship Testing

I Materials Science

All EMSL Laboratories shall comply with the requirements detailed in this manual and the additional
program requirements specified in Modules A — | as applicable to the branch laboratory operations. This
manual is posted to the EMSL E-link SharePoint site and is accessible by all employees. Employees are
responsible for being familiar with, and adhering to its contents.

NOTE: Analysis performed under cGMP requirements (i.e., FDA registration) shall be completed under

Controlled Document QMSM Page 1 of 90
Confidential Business Information/Property of EMSL Analytical, Inc.
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the EMSL cGMP Quality Management System. This is a parallel program which has been implemented in
the Cinnaminson, NJ laboratory in order to comply with all cGMP requirements.

This manual is the property of EMSL and may not be used for any other purposes other than those
related to EMSL work. Under no circumstances, will this manual be removed from the laboratory facility
nor will any of its contents be disclosed to any outside entity unless prior approval has been granted by
EMSL corporate management. Requests for copies of this manual must be made to the EMSL quality
assurance manager.

1.2 Quality Management System (QMS) Manual Maintenance and Update Procedures

As defined in the EMSL Control of Documents SOP, the QMS Manual will be reviewed at least annually
for continued suitability. Review will be conducted by the QA department with assistance from the
national directors and select others. Any revisions shall be reviewed and app the QA manager.
Prior to publication the QMS Manual revision will be authorized by the E ,@ esident. The revisions
made to the QMS Manual are recorded in a Revision History which follows 8dch section of the QMS
Manual. A ‘Notice from the Quality Assurance Department’ may alsg @ vided with the QMS Manual
at distribution summarizing the additions and changes to the m

REVISION HISTORY
Previous revision histories are available from the QA departmen

request.

Revision Date Changes

16 5/30/13 Combined reference to Foo i Chem Modules to Mod G, Added reference to
Module H-I.

15 9/16/11 | Added Note to Sectiond.1" rected table to accurately reflect combination of IH
Modules in Mod D, ervation of Mod E.

14 7/1/11 Updated referefice toVAIHA to AIHA-LAP.

QC)

Controlled Document QMSM Page 2 of 90
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 8 of 344

EMSL QMS MANUAL
Revision 16

Revision Date: 5/30/2013
Effective Date: 6/14/2013

Section 2.0: Normative References

The EMSL Analytical management system has been developed to comply with the requirements of the
following current references as well as those of several other State and local accrediting agencies:

Previous revision histories are available from the QA department on request.

ISO/IEC 17025:2005.

The NELAC Institute (TNI) standards, July 2011.

A2LA General Requirements: Accreditation of 17025 Laboratories, December 2011.
AIHA-LAP Accreditation Policies, March 2013.

NIST Handbook 150:2006, 150-3:2006 and 150-13:2006,.

Applicable State Requirements

REVISION HISTORY

Revision Date Changes

16 5/30/13 Referenced current revisions for accreditatioff policies since these policies are often
fragmented into multiple documents by the lisher.

15 9/16/11 | Updated revision of AIHA-LAP poIicies.é

14 7/1/11 Updated NELAP standard to newe dard (July 2011)

o

Section 30 erms and Definitions

See Appendix A — Glossary. on reserved for future use.

Previous revision histor

REVISION HISTORY

@ilable from the QA department on request.
Date nges

Revision

16 5/30/13 No Changes.

15 9/16/11 | Added reference to Appendix A.
14 7/1/11 No Changes.

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc.
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Section 4.0 - Management Requirements

4.1 Organization

4.1.1 Quadlity Policy Statement
EMSL is committed to providing a high standard of service and producing dependable, accurate
and technically defensible test results in order to best serve our customers. EMSL will avoid
involvement in any activities that would diminish confidence in its competence, impartiality,
judgment, or operational integrity. Our experienced and qualified technical personnel are
committed to providing data of the highest quality achievable.
The senior management of EMSL Analytical, Inc. is committed to adopai e quality standards
utilized by the various accrediting authorities — (e.g. NVLAP, AIHA- 2LANstate authorities)
and those requirements documented in the ISO/IEC 17025 and T dards. The major goal
(and focus) of the laboratory and its personnel will be toward improvement in the
quality management system which has been designed with t pose of ensuring consistent
operations leading to quality data.
The senior management staff of EMSL acknowl@dges and accepts the responsibility for the
overall quality of the data produced by the I ory and makes a commitment toward
continual improvement of the final prod 6’ e management system. In doing so,
management provides the laboratory mg af apd the Quality Assurance Department with full
authority to accomplish this end. Mana t is committed to providing all of the resources
necessary to provide high quality anal ata.
All personnel concerned with ithin the laboratory must familiarize themselves with the
quality documentation and implefgent the policies and procedures addressed in this manual.
Commitment to ISO Q
Starting with corp nagement and extending to regional and local laboratory
managemen Elécommitted to ensuring that the standards documented in ISO/IEC
17025:2005 (o ost recent revision of the 17025 standard) are upheld in all aspects of the
company affai hese standards cover:

e  Organization of management system

¢  Management system - definition, establishment and maintenance

e  Document control

e Review of requests for work (contracts, etc.)

e Subcontracting services/interlaboratory exchange of samples

e  Purchasing supplies

e  Service to the customer

e  Complaints

e  Control of non-conforming work

e  Corrective and preventative action

e  Control of records

e Internal audits

o Management reviews

Controlled Document QMSM Page 4 of 90
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e  Personnel qualifications
e  Method validation

e  Traceability

e  Assuring quality

e  Reporting results

By way of authority, it is corporate management whom implements, maintains and monitors
compliance.

This statement is issued under the authority of company President, Peter Frasca, Ph.D.

ent

omer needs,
jectives of the
ent meetings and

4.1.2 Relevance of Personnel Activities and Communication by Managé
Management communicates to the staff the importance of their rolei
regulatory requirements and involvement to the achievement of
management system through this QMS Manual, newsletters,
teleconferences and periodic phone conversations.

Communication between staff and management is alsofperfommed on a regular basis through
scheduled regional conference calls, periodic phone con ions with the EMSL national
director, quality assurance manager and vice presideépts.

Correspondence is also performed through t ly quality control reports (for asbestos,
microbiology), the quarterly quality con and the annual management review.

Management ensures that employegstare aware of their role in the achievement of the
objectives of the quality manag\%&&ystem by requiring employees to sign acknowledgment
of understanding of this QMS as well as relevant policies and procedures.

4.1.3 General Organi @ art

EMSL Labcramr)@zaﬁanal Chart

ident

| Senior Vice Presidents |

| Corporale QA Manager |
[ Mational Director | |
[ | Cluality Syatems Manager |

| Regional Manager |

[ Laboratery Manager |

} QAQE Coordinatar |

| Analysts |

Individual Lab Organizational Charts are available on E-Link in Quality Assurance > QMS Manual > Org Charts

Controlled Document QMSM Page 5 of 90
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4.1.4 Corporate Organization

The corporate headquarters of EMSL Analytical operates out of the New Jersey office location.
The corporate headquarters oversee the laboratory operations located there, as well as the
branch laboratory locations. Organizational charts for each laboratory are maintained by the
corporate QA department. Copies of these charts are stored at each EMSL laboratory and are
available on the company intranet (E-link). Corporate headquarters are responsible for the

management of the company activities. These include:

o Fiscal management

o Personnel management

. Human resources

o Information technology (IT)

o Credit and collections

o Accounting (including billings)
o Sales

o Customer service

o Contracts review

o Business development

o Quality assurance/quality control managemgnt systems
o Legal counsel

o Purchasing

ity control, productivity, staffing and

The corporate laboratory and the branch l@es perform the company’s analytical services.

They report to the corporate headquart
marketing issues.

4.1.4.1 EMSL Analytical a Testing

Pursuant to the terms of -court settlement, EMSL Analytical, Inc. operates as “LA
Testing,” a duly registll Fictitious Business Name, within a 5 county area in southern

California. Forsimp

procedures docn@
as LA Testin

4.1. P d;cts Division

this manual refers to the EMSL name only. The policies and
d'in this manual apply to all facilities including those doing business

EMSL ical, Inc. also operates a Products Division which supplies environmental
sampling equipment. No key personnel in this division have involvement or influence on
the testing activities of our laboratories and, therefore, present no conflict of interest.

4.1.4.3 Roles of Administrative Support Groups
This section describes the basic role of the corporate administrative support groups in the
laboratory organization. Administrative support consists of:

¢ Information technology

e Human resources

e Corporate counsel

e Accounting

e Credit/collection

¢ Sales and marketing

Controlled Document QMSM Page 6 of 90
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e Corporate customer service
e Purchasing

The departments of the support group are located in the corporate headquarters. The
managers of each department report to the vice president(s). Each department has defined
roles which provide the laboratories with the support needed to maintain the business.
Laboratory managers have direct access to all employees of the individual departments in
the administrative support group.

Controlled Document

4.1.4.3.1 Information Technology (IT)

The IT department is responsible for all computer and technology services at EMSL
including, but not limited to servers, PCs, telecommunications, Storage, security, web
services, software licensing, repair, maintenance, support a tom enhancement
of EMSL’s LIMS system (Sample Master XP), LabConne ort distribution engine)
and all company databases. Requests for assistance yrwarded to IT through an
e-mail help request system. In addition, the IT dep [%ts responsible for
instruction by means of SOPs or other instru e of their products.

4.1.4.3.2 Human Resources

All human resource responsibilities are dled by EMSL’s Human Resources
department. Responsibilities include not limited to, employee recruitment
and hiring, personnel record k pi@np oyee benefits and career development as
well as providing advice to Ia% anagement on topics such as employee

discipline, conflicts of inter iscrimination and harassment prevention.

corporate man enton all legal issues related to the business of EMSL.

4.1.4.3.3 Corporat%g
EMSL maintains a@ e corporate counsel. Corporate counsel advises EMSL

4.1.4.3.4
The A department has the fiduciary responsibility of ensuring the accuracy
afne timeliness of all accounting processes and financial reporting. This includes
involging to customers, processing and payment of vendor bills, cash management,

iliation of accounts, and satisfying financial reporting obligations to internal
and external entities. The department ensures that accounting transactions are
recorded, flow through the general ledger and are properly summarized to produce
financial statements for management in accordance with Generally Accepted
Accounting Principals (GAAP).

4.1.4.3.5 Credit/Collections

This is a sub-department of Accounting. The responsibility of this department is to
act on the outstanding accounts receivable sub-ledger, which lists out customers and
their outstanding invoices. Contacts are made in an effort to ensure all outstanding
debt is collected in a timely fashion. They deposit daily cash receipts and apply
customer payments to their accounts. They also review accounts in consideration for
outside collection assistance.

QMSM Page 7 of 90
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4.1.4.3.6 Sales and Marketing

The Sales and Marketing department develops new business for EMSL laboratories
through advertising, marketing and contacting potential customers. Each sales
employee is assigned customers for whom they are responsible for negotiating
contract terms. Marketing is responsible for the development of all marketing
materials including fliers, advertising and informational materials that are distributed
via the web and through the laboratories, as well as in-person through EMSL'’s
participation in conferences and exhibitions.

4.1.4.3.7 Corporate Customer Service
The Corporate Customer Service team assists Marketing, Sales,
Laboratories nationwide. Their current duties include but are not limited to:
answering incoming calls to the customer service extensi ing customers who
are seeking information on capabilities and technical ns, researching invoice
discrepancies, finding and sending reports, assisting BConnect user issues,
setting up LABConnect accounts, placing supply ofd 3 ssisting with pricing
inquiries.

nd EMSL

—,

4.1.4.3.8 Purchasing
The EMSL Purchasing department is resp@nsible for arranging for the procurement of
supplies and services for the entire E @ ganization. Responsibilities include
obtaining and reviewing suppligrs @smess critical supplies and services,
reviewing and approving ser \ submitted by branch laboratories, and
tracking performance of su a d service providers by being the main point of
contact for complaints agd @ ly/service problems. See § 4.6 for additional

information. \

Confidentiality, Ethicsj\and’Data Integrity Policy

see also § 5.10.5)

It is underst onfidentiality and proprietary rights must be respected
rformance of services for any customer or for those that may include

2

d the proprietary rights of our customer will be protected. Data reports
an her related information will not be given out to any person or agency other
than the customer unless we have received prior approval from the customer or are
legally obligated to do so.

This attention to confidentiality extends beyond the workplace. Employees shall be
aware that revealing confidential information in a non-work social setting is still
considered a breach of confidentiality requirements.

The laboratory manager is responsible for ensuring that the sample results and related
information is disseminated appropriately. In the event there is a question regarding
applicability of confidentiality (including requests from government agencies or legal
representatives), the quality assurance manager, national director and/or vice president
are to be consulted.
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4.1.5.2 Ethics and Data Integrity Policies & Procedures

This section describes one of the key elements of this quality assurance program. A
proper ethics and data integrity program establishes the principals which ensure the
well being of the company and all of its staff members. It presents the company values
on honesty, integrity, excellence and trust.

4.1.5.2.1 Ethics Policy

As a condition of hire, every employee (part-time or full-time, temporary or
permanent, including interns) is required to sign an acknowledgement of the
Corporate Ethics Policy. The policy, along with the signature is to be maintained
in the personnel files. This policy is as follows:

EMSL Analytical, Inc
Corporate Ethics Statement

In order to comply with The NELAC Institute and ISO 17025 stan provide the highest level of
proper, honest, reliable, legal and ethical service to EMSL Analyftical, lac.'s customers, EMSL requires
that each employee comply with the following Corporate Ethics ent ("Ethics Statement"). This
Ethics Statement mandates that each EMSL employee perfagm their jobs honestly, properly, ethically,
and legally and that each EMSL employee perform their a @ d responsibilities with the utmost regard
for the standards set forth in this Ethics Statement a MSL Employee Handbook. Under no
circumstances will any EMSL employee act dish swirtreliably, unethically, or unprofessionally while

engaged in employment with EMSL. Without hat EMSL may consider acts that violate this
O

Ethics Statement, examples of prohibited a

1) Fabrication of data of any ki ng but not limited to,
e Reporting data for samples not analyzed
e Quality control orc @ er results

e Training records
e Calibration ents
. Mainte @rds

2) Intentional¥mis#se of company resources, including but not limited to:
e Changing documents without proper authorization or embezzling documentation (Manuals,
Standard Operating Procedures, company generated forms)
e  Performing unauthorized services for personal use or for use by an EMSL competitor or for
any other non-EMSL purpose or use
e  Misuse of office resources (phone, fax, internet etc.) for any non-EMSL purpose or use

3) Back-dating data
4) Misrepresenting or fabricating performance (e.g., sample productivity, billing)

5) Signing acknowledgements of policies or procedures (e.g., QMS Manual, SOPs, work
instructions, policy statements) without having read, understood and committed to their contents.
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6) Knowingly failing to follow said policies and procedures for any reason including, but not limited
to, the sake of productivity.

7) Misrepresenting qualifications (e.g., experience, academic training, etc.)

8) Disclosing information in contravention to, or in disregard of, customer confidentiality
agreements

EMSL prohibits these and any other act that violates the Ethics Statement or the EMSL Employee
Handbook. The officers, managers and employees of EMSL will not condone, tolerate, encourage or
ignore: any unprofessional, illegal or unethical actions that are directed towards oflimpact a person's
work at EMSL, EMSL customers or potential customers, or a person's co-work
or any act that violates the Ethics Statement or the Employee Handbook. dition, no officers,
managers or employees of EMSL shall be offered, given or accept any eacot@gement, monetary or
otherwise, to perform acts which violate the Ethics Statement or the @ e@ Handbook.

The management of EMSL strives to ensure laboratory employées (esgecially analysts) are not exposed
to undue pressures such as:

e Impossible time constraints (turnaround times)

e Customer influences that may affect analysis @
e  Pricing/marketing issues \

e Productivity rates* \

If employees feel that they are exposedéundue pressure, the situation should be brought to the
attention of that staff member’s immedlia pervisor. If the supervisor is unable or unwilling to
resolve the issue, or if the source of pesstire originates with the supervisor and the staff member feels
they cannot bring it to their attedi tRe situation may be reported to the lab manager or corporate
management for review. The€e'ite may always be brought to the attention of the human resources
department.

*NOTE: The corperate Qgement of EMSL must monitor analyst’s productivity rates as a normal
course of business. nable rates of analysis are used as guidelines to help determine analysts’
ability. At no time are analysts given productivity goals that are unreasonable.

Employees are required to report to managers located at EMSL branch offices, EMSL Corporate
Officers/Managers or human resources department located in Cinnaminson, New Jersey all acts by EMSL
employees, managers or officers that may violate this Ethics Statement. The failure to report such
actions may subject that person(s) to the punishments set forth below and in the Employee Handbook.
Reporting unprofessional and/or unethical behavior will not negatively impact employment and will not
jeopardize the employment status of any EMSL employee.

If an unfortunate event occurs where a customer or fellow employee asks a staff member to perform in
an unethical manner, the situation will be brought to the attention of that staff member’s immediate
manager. If the cause of pressure comes from the immediate manager, or the immediate manager is
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unable to resolve the issue, the situation may be brought to the next level manager for resolution. At all
times, an ethics issue may be brought to the human resources department or other corporate
management by any staff member. Issues will be handled confidentially whenever possible.

If a violation or potential violation of this Ethics Statement has been reported, it will be investigated by
the Laboratory Manager and/or by corporate management. Investigations will be conducted
confidentially until they are concluded. The findings shall be documented. Where customer data may
have been affected, the customer shall be notified as soon as practical (no more than 15 days after close
of investigation.) These communications shall be documented in the integrity investigation records.

Depending on the findings of that investigation, any violation of the Ethics Statement may subject the
offending employee to disciplinary or corrective action as outlined in this Ethics Statement or the
Employee Manual. Following investigation, if it is determined that a violatio urred, EMSL, in its
sole discretion, may determine appropriate disciplinary or corrective actig @ utlined in the Ethics
Statement or Employee Handbook, which may include:

¢ Verbal warning
e Written warning
e Termination of employment

In addition to the above, EMSL reserves all rights to take riate legal action when it deems
necessary. Employees must also be aware that brgec personal and legal data integrity may lead to
civil liability/criminal prosecution and fines/pun

4.1.5.2.2 Dat
The data inte

icy is a piece of the ethics policy relating to fabrication of

dressing data integrity procedures as described below.

data and mij resentation of results. EMSL complies with the TNI standard
requirerré:lfaa

Data Integrity Training
the objectives of the quality assurance program is to ensure the staff of
is provided training in the aspects of ethics and data integrity as they
ertain to corporate policy. The goals of this training program are:

e To understand the responsibility to provide true and accurate

information

e The understanding of the consequences of unethical conduct

e  Provide direction to employees

e Define right and wrong (as it is job related)

e  The understanding of the impact of our actions

Training will be provided in the form of required readings, staff meetings and
corporate issued newsletters. Corporate management and the laboratory
manager are responsible for ensuring that this training is provided to the staff
and that records are maintained documenting the training.
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Signed data integrity documentation: The ethics statement is signed by each
employee as a condition of employment. In addition, a QMS Manual compliance
disclosure form is executed by each employee (see Compliance Disclosure at
beginning of this document). This compliance disclosure states that: “In
executing this Compliance Disclosure, | attest and confirm that | have read and
understand the entire contents of this document” (i.e., this manual).

Periodic monitoring of compliance:

e  Review of monthly quality control reports: Reports are submitted to the
Quality Assurance Department for review. This review includes a check
on integrity such as misrepresentation of data, falsification of results,
etc. Reports of review are completed and made pakt of the annual
management review report.

e  Monitoring of proficiency testing perform
summarized in a report and reviewed
director and vice president.

Scores of PT samples are
A manager, the national

e Investigations initiated by a cust aint
e Internal audits
e  Periodic submittal of blind sam management.

Confidential Reporting
As noted in the ethics agr
local lab management

resources department
whenever possible.

.

issues that cannot be discussed directly with
e directed to the corporate human
. Issues will be handled confidentially

extent and impact, both potential and actual. Where detailed

detenfmin
Qj@on is necessary, the person receiving the integrity complaint shall
infor

the corporate QA Manager or human resource department to assist and
view the investigation. Investigations shall be conducted in a confidential
anner until they are completed. The investigation shall be documented
including details on any notifications made to customers receiving affected data.

4.2 Management system
4.2.1 Program Objectives
The program described in this manual is designed to help plan and institute company policies
and quality objectives throughout the laboratory facilities. This program is intended to provide
procedures and policies, which provide:
e Development of company quality control programs
e Good laboratory technique that ensures a contamination-free environment
e Constant oversight of laboratory quality performance
e Establishment of training requirements
e Job descriptions of each employee delineating responsibilities

Controlled Document
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e Development and maintenance of internal quality audit program

e Use of appropriate analytical technology including review of current literature to
capture recent applicable developments

e Proper documentation and quality review of analytical data

e A comfortable work atmosphere away from undue productivity pressures

e Maintenance of accreditation programs

e Assurance that national coherency is maintained through standardization of policies
and procedures

e Control and maintenance of round robin programs

e Control of documents

e Respect for customer confidentiality

Quality policies and procedures are integrated into our daily work, a nstantly reviewed
by national, regional and laboratory management and by the Quali surance (QA)
Department.

The program is managed and maintained by the corpor

4.2.2 Management System Review

The Management System is reviewed by the QA Mahager and other management staff at least
annually. In addition to periodic reviews arising i @ onse to corrective and preventive
actions, the appropriateness of the mana stem is reviewed at the quarterly and annual
management review meetings. In additi x he EMSL document control program, all
documents which are part of the man system are reviewed at least once every three
years and the QMS Manual itself is annually. Revisions to the management system are
discussed with technical and mma ent personnel with the expertise to discuss the feasibility
and acceptability of any requ nges.

4.2.3 Changes to the @
The quality manage
in the event any

@ y Management System
em is designed to ensure the integrity of the system is maintained

ake place. Procedures include:

e Conting la
e Assi en he same responsibility by multiple personnel (backups)
e Assign f deputies or designated second person

4.2.4 Departures from Quality Assurance Policies
Any departure from the procedures and policies as stated in this document must under go a
review by the Quality Assurance Department and corporate management prior to approval and
effect. This will include, at a minimum:
¢ Reason for deviation from policy and/or procedure
e Applicability of alternative policy and/or procedure
¢ Availability of resources
o For deviations of analytical procedures, assurance that data is reported with appropriate
references and disclaimer on final reports affected by a policy and/or procedure change (if
applicable).
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A record of the review of the alternative procedure or policy is maintained as part of the project
files.

No departures from the policies and procedures, as written in this document, are permitted
without acceptance by the QA manager or corporate management.

4.2.5 Roles & Responsibilities of Technical and Quality Management
The roles and responsibilities of the technical and quality management of EMSL are described in
the Personnel section of this manual (§ 5.2).

Document control

4.3.1 General

EMSL document control procedures have been established to meet t irements of ISO
17025 and the accreditation requirements of AIHA-LAP, A2LA, Th C Institute (TNI), NVLAP
and state agencies. Procedures and policies apply to all EMSL ries.

The EMSL document control procedures are documentedsi L Document Control SOP
and Master List of Documents SOPs. EMSL controls do¢uments to ensure the laboratories are
performing analysis and reporting data following only t up-to-date corporately approved
EMSL policies and procedures. EMSL’s document caitrol program covers the initiation of new
controlled documents, review and maintenance o olled documents, and retirement of
obsolete documents. This program also et\ company-wide standardization and

preserves company intellectual propert\\

4.3.1.1 Initiation and Appravalof Pocuments or Revisions
New documents or revi ay be initiated by any EMSL employee but are ultimately
approved by the corpgfate

manager or national directors following a review for
ompliance with requirements, and impact on business

448.1.2 Brotection of Controlled Documents

Con d documents will be protected based on the type of document. SOPs and
other documents which are text-based are usually converted to PDF prior to distribution
via E-link. Excel spreadsheets and form templates will be protected using the write
protection tools included in Word, Excel and Adobe Acrobat, usually locking the form
except for data entry fields and non-essential text. Templates such as bench worksheets
which are printed from Sample Master XP (SMXP) are protected through the
permissions for accessing Sample Master which restrict the ability to alter the templates
to all but approved QA and IT department personnel.

4.3.1.3 Distribution of Controlled Documents
Corporately issued controlled documents are distributed through EMSL’s E-link
SharePoint site which is accessible in all laboratories. Once a document is approved, it is
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posted to E-link and an e-mail notification is sent to laboratories notifying them of the
new or revised document.

In addition, the document is updated on or added to the Corporate Master List of
Documents which is also available on the E-link site. Once notification is received it is
the responsibility of the branch laboratory manager to ensure that staff is made aware
of the change, any local hardcopies which may be present in the lab are updated, and
that the Local Master List of Documents is updated.

If local copies are maintained (as opposed to having only the one controlled copy
available on e-link), then the distribution information within the lap will be recorded on
the Local Master List of Controlled Documents along with revision information.

4.3.1.4 Obsolete Documents

As discussed above, documents which are made obsolete e
revised or taken out of service should be either remag m%he laboratory or, if they
are to be maintained for historical reference, isg o0 that they are not accidentally
used by laboratory personnel. Hard copies whigh are@vailable in a lab but retained shall
not only be physically isolated, but clearly marked,“OBSOLETE” to prevent accidental
usage.

E-link controlled documents whe @so ete are removed from the public folders
where they are accessed by bra% d moved to electronic “Archive” folders

which can only be accessed byo d personnel.
eé

er because they are

4.3.1.5 Review of Cont ocuments

Controlled documentsg reviewed once every 3 years to determine their continued

suitability. One exception¥s this QMS Manual and related modules and documents

which are revie @ nUally. For corporately issued documents, the QA department or
rifl conduct these reviews although they may assign review of

national dire<o:ri
docume% r EMSL employees with sufficient experience to determine the

ilityhof the document. Whenever a document is revised, it will be considered

4.3.1.6 Amendments and Revisions

Documents may be modified or supplemented through the use of revisions and
amendments. Amendments are intended to be minor changes made to a controlled
document interim to a full document revision and usually take the form of an additional
page which is amended to the original issue, or maintained locally by the laboratory.
Revisions are a complete re-issue of a document.

Hand written changes to controlled documents are generally prohibited. The only marks
which will be acceptable are marks which indicate that there is a corporately approved
amendment to the procedure available or that a revision is pending. All handwritten
changes must be initialed by the lab manager and dated.
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4.3.1.7 Changes to LIMS Final Report Templates

Changes are made to the SMXP Final Report Templates by way of a “Sample Master
Change Request Form” submitted to the QA manager or national directors. The QA
manager or national director reviews the requested changes for applicability to
methodology, technical validity and regulatory compliance. The QA manager may also
consult with the sales and marketing staff on the impact of any change to the customer
and/or business market. Once a Change Request is approved it will be forwarded to the
IT department in order to implement the change in the SMXP system.

Review of requests, tenders and contracts

4.4.1 General

EMSL services are generally offered as line item tests which reference docimented
methodologies. Laboratory services are typically requested by the c as “open order”
requests. Samples may be delivered to the laboratory at any give without a firm
documented arrangement. Analytical services are often performe verbal contract. In these
situations, our general terms and conditions apply. Manage view procedures for open
orders, verbal contracts and for the cases where a writt
in this section.

4.4.2 Procedures for Review of Contracts, Requests and Tenders

Requests, tenders and contracts are three parts o ansaction process. Requests for service
are made by the customer for a scope of wor ender is the proposal from the lab to the
customer which could include clarificati \ ork desired, proposal of turnaround time,
and costs for the service. The contractyi tual agreement between customer and lab on

finalized terms. K
b
n

The customer’s request for s ay be made directly to the laboratory manager, corporate

management or sales staff ase, before the samples are accepted for analysis signifying

acceptance of the contr@oratory or corporate management must review the request. This

review must cover:

e Require nalysis - method requested is a standard method (i.e., available on

priceNist}andunderstood. Special handling procedures (if any) are noted.

ity of the method requested - method is available and applicable for the

pe and result(s) will provide the customer with required information.

e Technical capabilities- training, experience and qualifications of the staff.

e Understanding of the method(s) requested.

e Equipment resources - equipment is available, in working order and calibrated.

e  Staff resources — number of personnel to perform the work and required QC is suitable.

e  Subcontracting - identification of outside services needed to support the request or

contract (including other EMSL laboratories).

Under general circumstances, the status of the laboratory capabilities is well established. For
example, technical ability and equipment resources are monitored with performance of QC
analyses, proficiency testing and compliance with the QA policies documented in this manual
(e.g., documentation of SOPs, training requirements, analyst’s qualifications, and calibration
requirements). Applicability of method and staff resources is more subjective. It is the
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responsibility of the laboratory management to review the requests and ensure that the
laboratory (or laboratory to which the work will be subcontracted) can perform the services.

4.4.2.1 Documentation of Review
These reviews of customer requests are documented in a manner appropriate to the
type of request. The majority of the work being received by EMSL laboratories is
established as line item, open ended requests according to standard terms and
conditions, or to prices which are negotiated with sales representatives ahead of time.
Requests are generally made by the customer through the sales representative,
corporate management or laboratory management. Requests are reviewed and
checked against the requirements listed above.

When work is received at the laboratory, the customer’s CO
analysis and turnaround time. In addition, any requested ations from standard
terms and conditions or defined contractual requiremen be defined. If any
clarification or modification of the request is necessa ddified tender will be
communicated to the customer and documente long with the customer’s
approval of these altered terms.

This review - and ultimately the acceptanc the work — is documented with the
acceptance of the samples by the laborat e acceptance of a sample batch
constitutes the review and acceptanc e request (or contract). The initials of the
responsible laboratory staff me ded on the internal chain of custody (in the
‘sample accepted’ box) docu ontract review.

Where standard terms |tions are modified (e.g., special reporting
requirements, non-s r|cmg, modified methods, etc.), this shall be approved by a
corporate sales rep ntative. These approved contracts are maintained by the sales
department and “ nicated to the laboratory as appropriate through special notes

in Sample M 6r more formal or complex contracts which involve review by the
pre5|de re5|dent(s) documentation of review is evidenced with the signature
of pr V|ce president on the contract.

hanges in Contracts, Requests and Tenders
If a Iaboratory is providing services under a written or verbal contract, that contract
must be acceptable to both the laboratory and the customer. Any differences identified
shall be resolved before the work begins. The customer shall be informed of any
deviations to the contract or requests. Documentation of any pertinent discussions with
the customer shall be documented.

Documentation of changes (or resolutions) is to be made as appropriate to the type of
request. A simple notation on the chain of custody is sufficient for a change in
turnaround time requirements, for example. More complex changes must be more
formally recorded.
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If a written contract needs to be amended after the commencement of the project, both
the laboratory management and customer must agree to those amendments. These
amendments must be documented.

4.4.3 Beginning New Work

The Laboratory Manager must not accept any new work without evaluating the current
resources. This includes the availability of equipment and staffing. For example, a laboratory
must not accept an increase in workload, if the laboratory staff is currently at capacity.

Any question regarding the capability of the laboratory to perform such new work must be
brought to the attention of corporate management. The corporate management will either:
1) Provide the additional equipment and/or staff
2) Allocate work through the EMSL network
3) Reject the new work

4.4.4 New Technical Service Q

Prior to the implementation of any new technical servic 0 management performs a
comprehensive review. This review includes market applicability and availability of resources.
The vice president of laboratory services or the preside grant approval. The Quality

Assurance Department will ensure that standard op&gating procedures are written and quality
control parameters are established for new meth

Subcontracting of tests

4.5.1 General
The EMSL subcontracting procedu cumented in the EMSL Subcontract SOP. This SOP
defines when a laboratory accey\ ples to be subcontracted.

The network of EMSL labo @rowdes the customer with a valuable resource. As per EMSL
standard Terms and Con @ , EMSL reserves the right to subcontract samples to any EMSL
branch lab as long as laB6ratory receiving samples holds equivalent relevant accreditations

as the laboratory gegeiving the samples from the customer. By submitting samples for analysis
customers a e%se Terms and Conditions. In this way, samples may be shipped out for
analysis t@othe L laboratories when a laboratory is at workload capacity, turnaround time
cannot be r d or the laboratory temporarily does not have the analytical capability (e.g.
instrument is down, personnel are out). This flexibility is an added benefit to the customer
allowing drop off of samples at any lab with the knowledge that all of their requirements will be
met.

The laboratory receiving samples maintains responsibility for the subcontract lab’s work except
in those cases when the customer or regulatory authority specify which subcontractor is to be
used or when the receiving EMSL Lab is simply acting as a courier service (i.e., when they do not
perform the analysis requested by the customer.)

In the event an outside lab is required, the laboratory manager will ensure all testing is
performed by qualified laboratories. Laboratories must subcontract only to outside laboratories
that maintain accreditations appropriate for that analysis.
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4.5.2 EMSL Courier Service

EMSL laboratories offer a courier service to customers that wish to drop off samples that are
intended to be transferred to another EMSL laboratory for analysis. When a lab is acting as a
courier they are not seen to be part of the contract review for analytical process and are not
responsible for analytical results provided to the customer.

4.5.3 Selecting a Competent Subcontractor

Regardless of the situation, when subcontracting samples, the samples shall always be placed
with a competent subcontractor. Where the customer specifically designates a laboratory to
perform the analysis, this will override any other considerations and relieve the receiving
laboratory of any responsibility for the selection.

In all other cases, the receiving laboratory shall select a laboratory w ds at least
equivalent qualifications for the analysis. Relevant qualifications pend’on the needs of
the customer and should be determined prior to subcontracting re a laboratory is
accredited for an analysis, the laboratory selected shall hold accreditations. If not
accredited, it should be determined which accreditation ed by the customer and
select a laboratory meeting those requirements.

Qualifications of EMSL laboratories are included o e EMSL website as well as in an EMSL
Laboratory Qualification Summary available on E-

If subcontracting to an external laborato \ oratory’s qualifications shall be reviewed
prior to selection. If the laboratory majmtaing dccreditation for the analysis in question, a copy
of their accreditation certificate sh iewed and kept on file. Where no accreditations are
relevant to the analysis, mform n aboratory personnel qualifications, quality system and
proficiency testing participati e requested, reviewed and approved.

4.5.4 Customer knole d approval
As noted above, the andard terms and conditions reserves EMSL’s ability to transfer

samples betwee oratorles with equivalent relevant qualifications. By submitting
samples, cus agree to these terms. Unless otherwise documented on the chain of
custody by, specifying the lab to do the work, the transfer of samples may occur at the discretion
of the labor manager as discussed in the EMSL subcontracting SOP.

Under ordinary circumstances, the customer will be made aware of the laboratory that will be
performing the analysis at the time samples are submitted for analysis. In rare instances, a
decision to subcontract may be made after the submission as a result of lab capacity, instrument
problems, etc. In these cases the laboratory will contact the customer to inform them that the
samples will be transferred. This communication will be documented in the customer
correspondence logs, or via e-mail.

In the case of outside subcontracting, the customer will be informed of the subcontract lab prior
to sample submission. Unless the customer specifies the laboratory to be used, it is the lab or
department manager’s responsibility to select a competent laboratory for the work.
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In any case, the test report submitted to the customer will make clear the location and identity
of the laboratory which performed the work.

4.5.5 Responsibility to the customer
The receiving laboratory is responsible to the customer for the work of the subcontractor,
except in the case where the customer specifies which subcontractor is to be used.

In the case of subcontracting between EMSL laboratories, this responsibility is maintained
regardless of whether the receiving laboratory is involved in the invoicing or direct reporting to
the customer. Due to the corporate structure of EMSL, reporting and invoicing will be done
directly from the subcontract lab. Direct reporting from the analyzing laboratory ensures that
there is no confusion about the location at which the analysis was performed.

In all cases, the receiving laboratory remains the point of contact @ 2 customer and will be
involved in resolving disputes, arranging for reanalysis if requested,%ahd generally acting as the
responsibility party for interacting with the subcontract labo

4.5.6 Subcontract register

As noted above, only competent laboratories shall be s for subcontracting. Since EMSL
laboratories may transfer samples to other EMSL Igligratories with equivalent accreditations,
the “EMSL Qualifications Summary” and list of E and qualifications on the EMSL website
will be considered the registry of EMSL sukco abs. This list is maintained and updated by

the EMSL corporate quality assurance dx

In the case of outside laboratories subcontracting, a list of these labs shall be
t

maintained in each branch Iabo&W hat conducts external subcontracting. In addition to the
list, the information reviewe ing the determination of competence will be maintained
and available for review. Thistevidence may include but are not limited to: accreditation
certificates, statements ¢ @ lification, copies of quality documents including their quality
manual (however na@ of proficiency testing results.

4.5.7 Rete '@bcontmcted Samples & Records
When samples ent to another EMSL laboratory for analysis, the samples will be retained by

the laborat nducting the analysis unless otherwise documented in project specific
instructions. Technical records relating to the analysis (e.g., bench sheets, raw data, QC data)
shall be retained by the analyzing lab unless otherwise specified and documented.

When samples are subcontracted to an outside laboratory, the receiving laboratory shall ensure
that EMSL retention policies (for both samples and data) are communicated to the
subcontracting lab and samples are retained for the required period of time.

4.6 Purchasing services and supplies
4.6.1 General
The EMSL procedures on purchasing and evaluating of supplies and services that are critical to
the analysis of samples is documented in the Purchasing of Supplies and Services SOP. This
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procedure helps ensure that purchasing and vendor selection is consistent across all EMSL
laboratories.

4.6.2 Purchasing
Prior to placing a purchase order for supplies the laboratory manager shall refer to the EMSL List
of Approved Vendors available on e-link. This list contains vendors for the following types of
critical supplies and services:

o Laboratory equipment (consumable and permanent equipment)

e  Subcontracted analytical work

o Proficiency testing providers

e  Onsite services such as balance calibration and repair

e Outside calibration services

o Reagents and Standards
Approved vendors on the list have been evaluated by laborato gers and the purchasing
department on product/service quality, customer service ang vy?New vendors will be
added to the list after the quality assurance department erified that the vendor has the
necessary qualifications and then evaluated with the néxt annual evaluation survey. Any
complaint regarding a vendor (e.g. defective product, p tomer service) will be
communicated to the purchasing department wha ill then investigate and help resolve the
issue. Depending on the significance of the proble % ecision will be made between the
national director, the purchasing departm% e quality assurance department, to

discontinue use of the product or place on probation.

Consumable supplies are to be purcha @ ased on laboratory needs as determined by the
laboratory manager. SOPs will ie the specific grades and classes of consumable supply
items to be used. Analysts ar tterre-use expendable materials intended for single use
purposes such as microsco ;@, plastic centrifuge tubes, etc.

Selection of the appr@) rade of reagent(s) is designated in the reagent section of each
analytical SOP angsi ion may be specified by the laboratory manager in unusual
circumstanc a general practice, reagents will be of at least ACS reagent quality.

Reagents, r ce standards and reference materials shall be purchased in accordance with
the analytical needs of the laboratory as determined by the laboratory manager. (See § 5.6.3 on
more info on selecting reference material providers). Reference standards shall be NIST-
traceable (where applicable) and include a certificate showing traceability. Reference materials
and standard reagents shall be obtained from the vendor with a certificate of analysis
(certificate must identify the lot number). These certificates shall be maintained in the
laboratory files prior to initial use. If no certificate is received, laboratory shall contact vendor
immediately.

Laboratory managers are to purchase reference materials and reagents in the smallest
quantities practical to help reduce inventory. A reduced inventory will be used up more
frequently, avoiding the possibility of having the standard stored in the laboratory past the
expiration date.
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Purchasing documents (e.g., order form submitted to purchasing via intranet, purchase order
requests) shall contain technical details about the product or service being ordered. Prior to
releasing to the vendor these documents are reviewed for technical suitability by the laboratory
management and/or the purchasing department.

4.6.3 Approval of Service Providers

Where outside services are contracted that affect analytical testing such as proficiency testing
services, calibrations, repairs to equipment, adjustments to instrumentation, checks on
performance, etc., the vendor must be accredited under the ISO 17025 standard, where
applicable.

The laboratory and/or the corporate Purchasing Department maintai approved service
providers. Considerations for the approval of providers include:

e accreditation in the ISO standard (where relevant.)

. reputation.

e history of performance.

o referrals.

All service must be documented and filed by the | atory.
Note: When arranging calibrations with e@ calibration provider, EMSL requirements for
calibration certificates should be discus;%—‘ e provider at the time of contracting. See §

5.6.2 for requirements of a traceable 0 certificate.
zg,

4.6.4 Reception, Inspection a age of Reagents and Consumable Supplies

When received by the labora abels of reagents and reference materials are dated and
initialed with date received angd expiration dates provided by the manufacturer. Labels are also
dated and initialed whee and/or when reagent mixtures are prepared.

If no expiration (Qg*n by the manufacturer, one must be assigned. Using a relatively

subjective m the lab manager assigns a date, depending on the material. For example, an
expiratiomdate far an (extremely stable) asbestos standard could be assigned at 10 years. At the
10 year dat standard could be evaluated for possible contamination, change in

concentration (if a mix of materials) and verified by calibration. In all cases, every reagent and
standard must have an expiration date assigned.

Materials shall be assigned an EMSL ID number and added to the Stock Standard and Reagent
Log for the laboratory along with required information.

4.6.4.1 Verification of Materials

The laboratory manager is responsible for approving supplies used for analysis (such as
reagents, slides, disposable funnels, etc.) once received. The manager is to ensure that
the product received meets the requirements for grade and quality according to the QA
policies, SOPs and published methods. The approval is documented by the lab manager
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(or designee) with his/her sighature on the packing slip received with the product. This
packing slip is then forwarded to the corporate accounting department.

Verification will consist of confirming that the purity grade recorded on the reagent or
reference material label conforms to the requirements of the SOP and the product
ordered unless analysis difficulties indicate a possible problem (with QC or sample
analysis) or regulatory agency requirements specify otherwise. In the latter case, the
analytical SOP will identify the appropriate reagent.

4.6.4.2 Storage and Handling of Reagents, Reference Materials and Reference
Standards.

Reagents, reference materials and reference standards are to be s
which will conserve the purity and integrity. Reagents and r
stored following manufacturers requirements (temperat
be taken when handling reagents to avoid contamination.o
kept secure when not in use. Reference standards s @
manufacturer requirements.

red in a manner
materials are
idity, etc.). Care must
aporation. Lids must be
tofed according to

All reagents shall be stored with bottle caps or s s securely sealed. If reagent
materials have been spilled on the exteriogOf storage containers, containers should be
wiped clean before being placed in stora rage cabinets shall be cleaned

periodically to prevent deterioratign. rage cabinets show significant deterioration
(e.g., rust) these shall be repaire&\ ed to ensure their integrity.

General procedures for storagg Q eagents require the separation of incompatible
materials. Organic soIve&., acetone, THF, reagent alcohols) shall be maintained in
a storage cabinet suit ammable materials. (metal). Acids (e.g. nitric,
hydrochloric) shall be%storéd separately from organic solvents in a cabinet away from
them. Materials @ stored together when they are of similar classes that will not
cause interfefencgsér increase risk of cross contamination (e.g., hydrogen peroxide with

acids). ?
446.4.3 tion Preparation

Soluti prepared from neat materials shall be recorded on the EMSL Preparation Log
available on e-link. The log shall include a description of the solution, date of
preparation, concentration and/or purity of solution, identification of parent material
(i.e., the ID assigned on the Standards and Reagents Log), preparer’s initials, and
expiration date. Solutions shall be labeled with the ID, ID number from preparation log,
and expiration date (usually the expiration date of component materials which is closest
to the date of preparation). Using preparation log and standards log, solutions shall be
traceable back to parent material and certificates of analysis for that material.

4.7 Service to the Customer

Clear, continuous and open communication between the laboratory and the customer is one of the keys
to maintaining a successful, quality operation. Communication should be established prior to the start
of any work. Information must be clearly understood between laboratory management and the
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customer. This information should include (but not be limited to):
e  Type of analysis requested
e  Turnaround times
e  Expected deliverables (any requested changes to the standard report format)
e Sampling guidelines (media, recommended sample volume, etc.)
e  Type of packaging for sample shipping
e  Submission of final report (via fax, hard copy, mail, overnight shipment)

EMSL will cooperate with customer requests to monitor laboratory performance on their projects.
Upon request, customers may be granted accompanied access to the laboratory to witness performance
of testing so long as doing so does not jeopardize the confidentiality of other custamer information.

not detrimental to
regulatory or

Customer requests should be carefully considered and followed as long as doj
the business, integrity of the results, misleading or in violation of any stat
accreditation requirements.

4.7.1 Documenting Customer Correspondence

Correspondence with customers shall be recorded by each EMSL laboratory. Project related
information may be recorded on the Chain of Custody f r the project to ensure that the
information is available and associated with the praject. Other correspondence may be
manually recorded utilizing the Customer CorresE @ ce Log template available on E-link or

commercially available bound phone messag which are dated with initial and end dates
once full. Correspondence may also be régo ing electronic means when available to the
laboratory (e.g., Outlook Journal featu rdless of how correspondence is recorded, the
date of correspondence and initials @f @ pn making the entry is required. These records shall
be maintained 5 years as per EV\\&ord Control SOP or for the life of the project files.

Customer complaints shall beldoc®mented utilizing the EMSL Complaint Resolution procedure
and recorded on the Co @ t Record form available from E-link. Where customer
correspondence lead Offective action, these corrective actions will be documented via the
EMSL Corrective tem.

4.7.2 Technic pport

EMSL provi ality assurance information and technical support to the customer to assure
continued quality service. The support and information provided in relation to the work
performed includes:

e  Field sampling guides

e Availability of pertinent QC records

e Access to the Quality Assurance Department for technical assistance

e  Security of data (confidentiality)

e Reasonable access to the relevant areas of the laboratory for the witnessing of analysis

EMSL also provides a variety of sampling equipment and procedures to support the customer’s
needs. Equipment is available such as sampling pumps, sampling cassettes and sampling media.
Instructions are provided along with the equipment.
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4.7.3 Customer Feedback Program
The EMSL customer feedback program includes:
e  Continuous correspondence between customer and the client service representatives
e Communication tools available on company website
e Direct contact with customer and laboratory manager
e  Collecting comments offered by customers during seminars and conferences
e  Periodic use of active solicitation of feedback such as through the use of customer
survey.

Summaries of feedback will be shared with laboratories in such a manner that customer
confidentiality is maintained while providing the labs with feedback information. Ordinarily this
will be done in the Annual Management Review report.

4.7.4 Notice of Performance

The laboratory manager shall provide the customer with informati s it relates to the

performance of the analysis and turnaround time. The laborz: st notify the customer if:
e Analysis cannot be performed on time
e Integrity of the sample has been jeopardized (elther by the laboratory or the customer)
e Adiscrepancy in the analysis has been found du analysis.

4.7.5 Emergency Laboratory Closings

Where a laboratory’s operating hours are ff@y any emergency condition (e.g. weather
events) the lab manager notifies the Co “Vice President (s), the IT Department and
customers where applicable. An intra- % email is broadcast with the information.

Where possible, calls are re-directe corporate laboratory or other unaffected laboratory.
The corporate customer service&eand/or sales and marketing department representatives

continue to contact customeb ssary.

4.8 Complaints Q

Complaints are consider tement of dissatisfaction with the product or processes of the
laboratory for which istexpected. Complaints may be received from any party, inside or outside
of EMSL. They may be itted in any form.

It is the policy of EMSL to take all reasonable actions to resolve complaints as quickly as possible.
Whenever a complaint is received, it is immediately investigated to determine whether the complaint is
factually sound and able to be resolved by EMSL. If a complaint is not factually sound or EMSL is
incapable of resolving the complaint (for example, the complaint is not about EMSL, or would require
violating regulatory requirements), EMSL will follow-up with the complainant to ensure they are aware
of why EMSL cannot resolve their complaint.

If a complaint is sound and capable of being fairly resolved, EMSL will take all reasonable actions to
come to a resolution with the complainant that satisfies the complainant’s needs while not damaging or
threatening the integrity of the laboratory, its personnel or its results. EMSL’s complaint resolution
procedure is documented in the EMSL Complaint Resolution SOP.
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Any complaint about the quality of reported results may be referred to the accrediting authorities who
accredit the work being reported if such complaints cannot be resolved directly with the customer.

4.8.1 Documentation of Customer Requested Re-analysis
There may be times when a customer will request re-analysis of samples.

4.8.1.1 Results falling within quality control acceptance limits
If the results from the re-analysis fall within the QC acceptance criteria then the original
report remains as the official report. The results should be communicated to the
customer and this communication shall be documented and the supporting data filed
with the paperwork from the original analysis.

4.8.1.2 Results falling outside of quality control acceptance li
If the results from the re-analysis fall outside of the accepié
original results have already been reported, the custome
amended report should be generated and submitted omer (See section on
“Amendments to Test Reports”). The discrepancyswil o be addressed with a
corrective action report. All customer communicationgshould be documented and the
supporting data filed with the paperwork from inal analysis.

QC range, and the
I'be notified and an

4.9 Control of non-conforming testing

The control of non-conforming testing is address ir@ e EMSL SOP on Non-conformities and
Corrective Actions. Non-conforming work can bay by any person working in the laboratory, or
brought to the attention of lab staff through a party (e.g., a complaint). Upon identification of
any non-conforming work, it should immedi t@ documented using a Non-Conformity/Corrective
Action Record (CAR) and forwarded to t&or department manager for review. Any employee of
EMSL may initiate a temporary work if it is believed that non-conforming work will continue to
be produced. The work stoppage @eported to the lab manager immediately. If the work
stoppage is required for more thhour, the lab manager must report the stoppage to Corporate

Management immediately. < : ’

The review of non-c o@work shall be documented on the CAR form and will include:
e an evaluati@n of gnificance of the non-conforming work,
e adeterminat acceptability of non-conforming work, and
e an evaluation of whether the non-conforming work could recur or whether it is a result of a
failure to comply with EMSL policies or procedures.

Remedial action will be taken immediately to correct non-conforming work. If a work stoppage was
necessary, the lab or department manager will determine what action is necessary to begin work and
document this on the CAR. Only the lab manager or corporate management has the authority to
resume work once a stoppage is required.

If the evaluation determines the non-conforming work could recur or is a result of a failure to comply
with EMSL policies or procedures, formal corrective action is required. This shall be recorded on the
CAR form according to the SOP on Non-conformities and Corrective Action and § 4.11 below.
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4.9.1 Notification of Non-Compliance
If a major deficiency in policy or procedure is identified which affects customer results, the
customer will be notified in a timely manner (no later than 30 days from the date that the
problem is identified.) Major non-conformities may be discovered during an internal audit,
external audit or a regular quality control review. In some cases, the report will require a
disclaimer in order to ensure that test results can be interpreted properly. Examples of major
deficiencies may include (but are not limited to):
e Quality control reanalysis results outside acceptance limits which call into question test
results.
e Calibration measurements are outside acceptance limits and may have a negative
impact on the results provided to customer.
e Sample contamination is suspected (e.g., as a result of positive blanks).
e Failure to follow procedure as written resulting in possible er results.

4.10 Improvement
EMSL is committed to the continual improvement of the effectiveness ality system. As noted
previously, the management system is reviewed annually as parteft al management review
along with the continued efficacy of the Quality policy and what proggess was made on quality
objectives. Management system documents are reviewed, periodi and updated as necessary. In
addition, EMSL utilizes the feedback from customers, empleyees and assessors in making changes to the
management system in order to improve its efficiency. O @ ystems which are designed to provide

feedback on both the design and implementation ft@a ity system include:
e  Corrective and Preventive Action \\

e Internal Audit Program
e  Customer Feedback Survey K

e Monthly & Quarterly QC Repor[\

4.11 Corrective Action
This section describes the m@ sed to identify, prevent and communicate conditions adverse to

quality (a non-conformity), déter cause, initiate corrective action, document and report the
activities, and verify impl on of the corrective action.

A nonconformity4s defi s any failure to meet stated requirements whether these be technical (e.g.,
failure to meet inte atistically derived limits, use of wrong testing method), regulatory (e.g., AIHA-

LAP, NVLAP, TNI requirements) or managerial requirements (e.g., corrective action procedures, log-in
procedures).

This section summarizes the requirements set forth in the EMSL SOP on Non-Conformities and Corrective
Actions.

4.11.1 Identification of Non-conformities

A non-conformity is an error or a lack of compliance with the procedures or policies
documented in this manual or other requirements as set forth in SOPs or external agency
requirements. Errors and other non-compliance issues which are the results of customer actions
are not considered non-conformities under this program.
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Non-conformities can be identified by anyone. Laboratory technical and support staff, internal
and external auditors, and customers may all identify non-conformities in the laboratory’s
operation.

Non-conformities are detected in a variety of ways. Detection can occur during an audit
(external and internal), review of QC data, reported by a customer and evaluations of
proficiency testing results.

4.11.2 Documenting Non-conformities and Corrective Actions
Whenever a non-conformity is identified, it will be documented using the Non-
Conformity/Corrective Action Record (CAR) form. The template for the CAR is available on e-link,
and its use is discussed in detail in the Non-Conformities and Corrective Action SOP. It is used to
document the non-conformity, the investigation of the non-conformi what actions (if any)
were taken to resolve the non-conformity and prevent its recurreg

In order to evaluate the extent of effect a non-conformi
management will consider the following:
1) The significance of the nonconforming work
2) The acceptability of the nonconforming w is it suitable for use?)
3) Whether customer notification is require

4.11.3 Evaluation of Non-conformities & Nonconforming @
3 on a result, the laboratory

)
)
4) The most likely root cause of the gorr actions
5) Whether it is necessary to stop N vent additional nonconforming work
6) Determine what is required to N ork (if work is stopped)

A stop work order may be given&%;aqeach in the quality system jeopardizes analytical
quality or a failure in procedu nts an eminent safety concern. Any EMSL employee is
authorized to stop their % rkfmmediately upon finding a non-conformity that may affect

other work or for safety rns and shall immediately notify laboratory management. The
necessity of broader @ ppages will be determined by laboratory and corporate
management.

4.11.4 Cause 'sis

Non-conformitigs must be handled in a manner which will provide a way to help ensure the
deficiency is not repeated. This includes identification of the root cause of the error,
determination of corrective actions which will eliminate those root causes and the initiation of
those corrective actions. The investigation of the non-conformity will consist of a review of all
steps leading up to the non-conforming condition or event. This may include review of QC data,
sample tracking, data transcription, instrument calibration, training documentation, and
discussion with personnel. See Corrective Action SOP for additional details.

Identification of root cause is one of the keys to corrective action and prevention. It helps
identify the actual reason for the error. Some examples of a root cause might be shortage of
resources, improper maintenance of equipment, or insufficient training. The Non-conformities
and Corrective Action SOP contains a discussion of root cause analysis.
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4.11.5 Selection and implementation of corrective actions

Corrective actions are those actions which are taken to eliminate the root cause of a non-
conformity and prevent its recurrence. This should be contrasted with a remedial action which
is taken to eliminate the effects of a non-conformity (e.g., reissuing a corrected reportis a
remedial action, while improving the review process which allowed the faulty report may be a
corrective action).

Corrective actions may include: additional training of staff, repairs to equipment, additional
personnel resources, etc. Corrective actions should be changes which will eliminate the deepest
cause possible and that are within the control of EMSL. The corrective action should be
proportional to the severity of the non-conformity and the likelihood it will recur.

Corrective actions are to be documented and carried out within a re time frame so as
to not jeopardize the quality of results. For example, if a primary i ent calibration is not
within stated acceptance criteria (and will affect the sample resultsh@vork is to be stopped
immediately and the problem corrected.

The laboratory quality assurance coordinator (QAC) and/or lahoratory manager are responsible
for ensuring that corrective actions have been addressedhi imely matter. The lab QAC must
include proof of compliance with the Corrective A Report.

The laboratory QAC and/or laboratory maga esponsible for tracking and reviewing the
corrective actions filed for non-conformiti b QAC and/or laboratory manager must
indicate when corrective actions are ¢

4.11.6 Monitoring of correctlv&%
Follow-up to the corrective a also be scheduled and completed in order to determine
whether the actions taken Qn effective in preventing its recurrence. Follow-up actions

shall be scheduled on a ¢ @ y-case basis as soon as practical but far enough in the future that

a recurrence has the@ @nity to occur.

The follow-u @cate that the corrective action has been satisfactorily completed and will
include aeviewlof the effectiveness of the correction action. The scheduled date for follow-up,
date follow- s conducted, and effectiveness of corrective action is documented on the CAR
form.

The QA Department is responsible for following up on those corrective action reports submitted
to the QA department by the laboratory for further action.

4.11.7 Additional audits
In some cases, a deficiency may be cause to initiate an audit of related activities in order to: 1)
help identify cause of the error, 2) ensure no other areas are affected by the error, or 3) provide
direction for preventative actions. For example, if a customer makes a complaint about a test
result, an audit may be conducted involving:

¢ Review of calibration measurements and QC data associated with the analysis

¢ Check on analyst qualifications
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¢ Inspection of log-in procedures
o Review of other results that may be affected by the root cause as determined

The audit can be ‘free flowing’ (no use of checklist) but must be documented.

4.12 Preventive action

It is EMSL’s intention to maintain an active program to prevent occurrences which require corrective
actions or where there is a trend in QC data or activities which can eventually result in an error. A
proactive program is an important part of the objectives of this EMSL quality program. All staff
members are encouraged to assist in identifying potential sources of non-conformities and to identify
opportunities for improvement.

Preventive actions consist of the policies discussed in this QMS Manual. For , the quality
management system procedures and policies require:

e Analysts satisfy training requirements

e Laboratories perform QC activities at required frequencies

e QCdatais reported to the QA Department for review

e  Management reports are submitted to corporate manageme

o Laboratories participate in proficiency testing programs

e Laboratories maintain accreditations from regulatoigand other independent agencies

Preventive action measures also include those sp ifi@ns taken outside of the normal quality
assurance/quality control activities. These actio x e opportunities for improvement associated
with a potential non-conformity. This policy r \ boratory staff to attempt to identify potential
non-conformities, and apply actions which '@ent an occurrence. These actions are documented

using the Preventive Actions form. \

See EMSL Preventive Action SOP f itional information.

4.13 Control of records C)
4.13.1 General
The EMSL co of Fecords procedures are documented in the EMSL Control of Records SOP.
The SOP @th requirements of record maintenance but each laboratory is responsible for
the logistic cord control in their laboratory. Each laboratory is responsible for maintaining
a Records Management Log which documents where records are located and how they are
indexed, accessed and stored in the laboratory. General policies include:

e All laboratories will retain records of original observations in addition to derived
information.

¢ All handwritten data shall be recorded using permanent ink.

. If a record contains a mistake that must be corrected, the mistake shall be single-line
crossed out and signed, initialed and dated using indelible ink and the correction made
alongside.

¢ Records must never be corrected by erasing, deleting or otherwise making the mistake
illegible (e.g., use of correction fluid, correction tape, scratch outs).

e  Records shall be retained in order to ensure that sufficient information is maintained
to allow for an audit trail. Therefore, records such as employee records, certificates of
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analysis for standards, calibration certificates, etc. shall be retained for the life of the
activity to which they are related (e.g., until 5 years after an employee leaves, until 5
years after the standard is disposed of or completely used, until the next calibration is
completed.)

e  The majority of records shall be retained for a minimum of 5 years or for the period of
time established by relevant accrediting authorities or contract requirements (see
Control of Records SOP for any exceptions to the 5 year hold time).

e  Where records are removed from storage (e.g., archive boxes, file drawers) for any
reason, the laboratory shall insert a Record Out Log card in place of the records and
record on the Log card the name of the person removing the file, the files removed
and the date removed. When replacing the file, the card shall be,updated by noting
“Replaced” and the date it was replaced in the file.

. Records shall be protected against fire, theft, loss, environ eterioration,
vermin, and, in the case of electronic records, electroni gnetic sources.

omer confidentiality.
rds and are to be
ps of electronic records are

e  Electronic records are considered equivalent to pag %
B ]

¢ All hardware and software necessary for the h reconstruction of data must be
maintained by the laboratory for the sa eriod of time as the data produced.

4.13.2 Recording Analytical Informatio Q
Before beginning analysis of a batch of s\ e analyst is responsible for checking that the
labels on the sample containers agree with data recorded on the chain of custody for that
sample. The analyst is also responsibl hecking (to the extent possible) that the samples

have been collected on approp% mpling media. Any discrepancies are to be noted on the
chain of custody and reporte theslaboratory manager.

Data generated in the lal @ ory shall be recorded on preprinted analytical data worksheets or,
where available, diregtly ii#6"the computer system via a Direct Data Entry (DDE) system (iL@Db).

Each analytical prgegduge’has its own specific worksheet or iL@b module. Many of these
worksheets, @, are generated by the LIMS system at the time of log-in.

Observatio a and hand calculations are recorded at the time they are made and are
identifiable to the task. The analyst is to ensure entries on all records are made legibly and using
indelible ink. Corrections are made using a single line strikeout with the correct entry written in.

Corrections are to be initialed and dated. Obliterating data using ink or correction fluid is
prohibited.

Where iL@b DDE is available, data is recorded directly into the lab database. Any additional
information recorded manually in hard-copy shall be maintained along with the COC and ICOC in
project records.

4.13.3 LIMS (SMXP) Data & Security
SMXP data is retained in a "live" redundant replicated instance of SQL Server 2005 in a Master
database for a minimum of 16 months. Data older than 16 months is migrated to an archive
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instance of Sample Master LIMS data. This production database contains analytical data for all
local and remote company labs. All data from the remote labs is consolidated into the Publisher
and Master database using Microsoft SQL Server replication services.

Although our computer equipment has proven to be reliable, unexpected problems do
occasionally occur. In the event a problem should arise, the IT staff follows specific procedures
to deal with such situations. All SMXP data is replicated to a central SQL Server 2005 database,
which functions as the primary backup for the LIMS data. LIMS data is also copied (backed up)
onto a backup disc subsystem nightly and transferred to high density tapes which are relocated
to secure, temperature controlled, fire proof vaults within Iron mountain to prevent permanent
data loss in the case of systems failure, accidents or disasters. The IT staff has the ability to
failover to hot spares providing the ability to replace or repair malfunctioning or damaged
equipment with a minimum of down time. In most cases, duplicate nt has been
provided, so that if one computer experiences unexpected probl uplicate computer can
be utilized while the other is being repaired. Systems are in pl ensures computer-related
difficulties do not negatively impact the performance of the &

More information on the backup and archiving of SMXP(data ¢an be found in the EMSL Control
of Records SOP.

that the user is allowed to perform. Acc
protected on a user-by-user basis to e
access to SMXP is controlled and assi

approval. \

The corporate IT staff are r. @Ie for ensuring that all computer systems, both hardware
and software, are docu , Inventoried and adequate for use. All systems are operated in
safe environments a ained to ensure proper operation. The computer systems
responsible for h analytical data have been set up to process data in a way that
ensures data“iptegrityMwith password specific approval assignments. Data integrity is also
maintainéd by rmance of daily tape backups as discussed in the Control of Records SOP.

urity. The IT staff is responsible for ensuring
ts are held secure, using laboratory management

4.13.4 Electronic Record Retention Policies

Record retention policies for electronic records are analogous to policies for retention of non-
electronic records maintained by EMSL laboratories. These policies are discussed fully in the
EMSL Control of Records SOP, including retention times and disposal.

All digital analytical records are permanently archived. The data is transferred to a disk-to-disk
back-up system nightly, and once a week is transferred to high density tapes and transferred to
Iron Mountain for storage. Access to these records are restricted and controlled by EMSL record
policies and procedures. The record keeping system allows for the reconstruction of all activities
required to produce an analytical result.
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4.13.5 Signature and Initials Log
A log of the signatures and initials of laboratory staff will be maintained on file in the laboratory
and the QA Department. This log contains:

e Printed name

e Signature

o |Initial

o Date of entry

This log facilitates the identification of initials and/or signatures entered on laboratory
documentation such as chain of custodies, analytical worksheets, final reports, etc.

4.13.6 Use of Electronic Signatures
Signatures are provided to the IT Department using the Final Report Appfeval Form and
Electronic Signature Sample Form. Signatures are scanned, stored¢e
back to the signatory via e-mail. The signatory maintains respoasib

signature. They may provide approval for its use through an @
printed to PDF to secure signatures from alteration.
of the total laboratory system. It

with respect to strengths, deficiencies

orverbally. Documents are

4.14 Internal audits
An audit is an on-site, qualitative review of the various aspe
represents a subjective evaluation using an interactive Er

and potential areas of concern

EMSL performs annual internal audits in all Ia C \acilities to verify that work activities are being
performed in full compliance with the esta - andard operating procedures, this quality assurance
program, ISO 17025, TNI standards and nal requirements as set forth by relevant accredltlng
authorities (e.g. AIHA-LAP, NVLAP) be conducted by laboratory management or by 3™ party
personnel approved by the QA de

The internal audit is schedul QQuallty Assurance Department and covers all aspects of the

management system inc mg activities. Audit findings are recorded on the EMSL Internal Audit
Checklist which is ba 17025 requirements with additions made for additional requirements of
accrediting agen - onformltles identified during the internal audit will be corrected and
followed-up accor EMSL corrective action process.

EMSL’s internal audit procedures are located in the EMSL SOP for Internal Quality Audits.

4.15 Management Reviews
Management reviews are designed to provide the top management of EMSL with an overview of the
performance of the management system and laboratory operations. It addresses the quality topics
documented in the ISO 17025 and the TNI standard for each laboratory location and includes:

. The suitability of policies and procedures

. Reports from managerial and supervisory personnel

. The outcome of recent internal audits

. Corrective and preventive actions

. Assessments by external bodies
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. Results of inter-laboratory comparisons or proficiency tests

. Changes in the volume and type of work

. Customer feedback

. Complaints

. Recommendations for improvement

. Review of quality policy objectives

. Other relevant factors, such as quality control activities, resources and staff training

Usually during the first quarter of each year, the Quality Assurance Department, national directors, and
vice presidents of laboratory operations and laboratory services meet to review labs for the previous
calendar year.

s made by the QA
back.” It is a tool to
e quality assurance
acessary changes or

The report shall be based on the recorded information and non-recorded ob
department, national directors, outside accrediting agencies and custome
ensure the laboratory activities comply with the procedures and policigs,0

program, ensure the programs continued effectiveness and to introd @

improvement.

Follow-up on action items identified in the management review ormed by the corporate
management, QA Department and EMSL branch laboratorjes, Those action items must be completed
according to the schedule set forth by the corporate QA % or and Vice President of Laboratory
Services.

Management Review procedures can be foun '\\MSL Management Review SOP.

VISION HISTORY
department on request.

Previous revision histories are available fr;

Revision Date Changes

16 5/30/13 | Chang 0 QMS Manual. Changed Client to Customer.

41 ed General Org Chart.
14.3. 9 Last sentence added.
. Removed 3™ paragraph.

4.8.1.2 — Modified to make explicit condition that results were reported.
11.3-3"and 4™ paragraphs deleted. These items are addressed in CA SOP.
4.13.6 — Added from previous amendment.

15 9/16/11 | 4.1.2 — Added reference to relevant policies and procedures to last paragraph.

4.1.4 — Noted that org charts can be found on E-link.

4.1.5.1 — Added exception for legal obligations to confidentiality policy. Clarified that
requests from government agencies or legal representatives are not necessarily proper
cause for giving out data.

4.3.1.2 — Minor clarifications. No substantive changes.

4.3.1.5 — Clarified that most recent review date is documented on Master List.

4.3.1.6 — Clarified changes that may be made by amendment or revision. Clarified that
these changes may be locally maintained by lab after approval.

4.6.3 — Added Note.

4.6.4.3 — Clarification on assigning expiration date for prepared solutions.
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4.7.1 — Clarified customer correspondence shall be retained as a controlled record.
4.7.5 — Added note that in Emergency closings, calls will be transferred when possible.
4.11.7 — Added last bullet.

4.13.1 — Clarified that some types of records need to be retained beyond the standard
retention period.

14 7/1/11

References to AIHA changed to AIHA-LAP. References to NELAC standard changed to TNI
standard.

4.1.1 — Added statement on commitment to “most recent revision” of 17025 standard.
4.1.5.2.1 — Clarified ethics policy applies to all employees including FT/PT, permanent and
temps.

4.1.5.2.1. - Ethics Statement — Updated to include references to falsely signing SOP
acknowledgements, and knowingly failing to follow policies and procedures as ethical
issues. Clarified that ethics or data integrity issues can always be Brought to the HR
department for confidential handling. Added requirement t
when ethical or data integrity issues may impact results re€eivied.

4.1.5.2.2 — Added new sections to Data Integrity section »ﬂ nfidential Reporting and
Data Integrity Investigations.
4.6.2 — Added reference to Section 5.6.3 on selecti @ nce material providers.
4.13.1 — Added requirement that all handwri datamen’records must be made using
permanent ink. Added requirement that hardware and software needed for historic
reconstruction of data must be retained for li ta produced (according to record
maintenance requirements).
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Section 5.0: Technical Requirements

5.1 General

This section discusses the general technical requirements of the EMSL management system which are
applicable to all lab operations. Specific and additional requirements for certain areas will be found in
the program specific modules at the end of this manual.

5.2 Personnel
5.2.1 Laboratory Job Responsibilities/Descriptions
5.2.1.1 Scope
This section describes the positions and responsibilities of the ical personnelin a
basic laboratory operation of EMSL. It does not include sp ed assignments or
positions that may have been instituted for specific proje special laboratory needs.

It is possible that more than one of these job responsib hared among one
person. For example, an analyst may also be assigne istrative support duties.

Minimum education and experience requiremefts arg/listed for each position. Specific

requirements for education, training and skills for method specific requirements are
listed in each of the individual program m @ )

All descriptions discussed in thi xi lude the responsibility to ensure compliance
with the policies documented ix nual and the requirements of the quality
standards including ISO/IEC I, A2LA, AIHA-LAP LLC-specific requirements,
NVLAP and state accredi Q ncies where applicable.

5.2.1.2 Administrati* :;& inator

The administrati@ inator reports to the laboratory manager.

The min% ducation and experience requirement is on the job training.
i

The po is a support position to the entire laboratory including the analysts. The
responsibilities include but are not limited to those listed below:

5.2.1.2.1 Sample Receipt Responsibilities

e  Reviews paperwork for all incoming samples to ensure completeness
and correctness.

e Inspects samples to ensure sample integrity is retained and that
packaging is not compromised and informs lab or department manager
if there are any concerns noted regarding sample integrity.

e Ensures that laboratory has ability, capability and capacity to analyze
samples prior to log-in (with Laboratory or Department Managers).

e Logsinall samplesin a timely manner based on turnaround time.

e Delivers incoming samples to the laboratory.

e  Ensures all samples are placed in the proper storage area to await
analysis.

Controlled Document QMSM Page 36 of 90
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 42 of 344

EMSL QMS MANUAL
Revision 16

Revision Date: 5/30/2013
Effective Date: 6/14/2013

e Informs the laboratory manager or analyst of any special priorities
regarding the samples.

The administrative coordinator shall also be aware of sample origin as it impacts
regulatory requirements. The administrative coordinator follows all sample
tracking protocols in handling samples, in particular, completing and verifying
chain-of-custody forms.

The administrative coordinator is also responsible for ensuring that proper
sample numbering and labeling is performed and that sample information is
transcribed correctly into the Laboratory Information Management System
(LIMS) and onto all applicable forms. The administrative coprdinator also
ensures compliance with all relevant quality standar. ted to job
responsibilities.

5.2.1.2.2 Data Entry Responsibilities
e  Generates analytical reports.
e Enters data produced by the dhalystg into the computer system
for production of the final, cus ready report.
e  Generates reports in the ghiority in which the laboratory
manager assigns them.
e  Ensuresthat th in@yr is prepared within the required time

frames and th ts are reported to the customerin a
timely manne

e  Reviews the infogmation in the report and checks the data for

any ot&errors.
. b echnical and non-technical information, such as

e [0cation, volume and sample I.D. numbers for possible

cription errors.

ports any observations of erroneous or unusual data or

Apparent errors to the laboratory manager.

Q Ensures compliance with all relevant quality standards as related
to job responsibilities

The administrative coordinator contributes to the EMSL quality objectives by
ensuring that they act as a professional interface between technical personnel
and laboratory customers. Administrative coordinators ensure that samples are
received with the appropriate paperwork and that data is transcribed accurately
and in a manner which prevents questions about the integrity of laboratory
data. They also ensure that they record non-conformities, opportunities for
improvement and customer complaints and report these to the personnel
authorized to handle these situations.

5.2.1.3 Analyst
All analysts report directly to the laboratory manager.
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Minimum education and experience requirements:
¢ In house training documented by the EMSL qualifications checklist.
o Participation in ongoing training programs (in-house workshops, laboratory
meetings, etc.)

The analyst is responsible for performing calibrations of equipment, assigned analysis,
and recording of all analytical data according to established procedures. The analyst
must use good analytical technique and he/she must provide analytical results suitable
for issuing a customer report.

The analyst manages all work assigned. He/she completes all paperwork in accordance
with established laboratory procedures. The analyst reviews all paperwork for
correctness and completeness and ensures that work progre timely and
productive manner.

The analyst is responsible for performing all required 's QC samples as directed
by the QC coordinator or laboratory manager. T 3 required to notify the

laboratory manager or QC coordinator of any o€currence that could affect the validity of
an analytical result.

He/she must ensure familiarity and com ith all relevant quality standards as
related to job responsibilities by r ad@ ollowing EMSL policies and procedures
which adopt these standards. \

The analyst contributes to t quality objectives by ensuring that they have read

and understood all EMS&nies and procedures relevant to their job tasks and follows
all SOPs in order to e sistent and accurate analyses. The analyst ensures that
all required QC fu s of their job are performed in a timely manner including
calibration of eq @ nt and analysis of QC samples at the required frequency. Analysts
also ensure tifat th®¥ record non-conformities, possible opportunities for improvement
and cust plaints and report these to the attention to those personnel

i Qandle these situations. Analysts contribute to the overall quality of the

| results by ensuring they avoid any actions which may call into question the

f their work.

5.2.1.4 Quality Assurance Coordinator (QAC)

The QAC works under the direction of the laboratory manager (or regional manager
/national director if the QAC is the laboratory manager) with periodic interaction with
the corporate Quality Assurance Manager.

Minimum education and experience requirements:
¢ Knowledge of analytical methodologies
¢ Basic understanding of EMSL QA/QC program (including statistical analysis)
o Participation in ongoing training programs (in-house workshops, laboratory
meetings, etc.)
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The QAC is responsible for ensuring that all QA/QC procedures are performed at the
required frequencies for the laboratory or departments under their supervision. He/she
collects and maintains all QC data for reporting to the laboratory manager.

He/she oversees the QA/QC program and is responsible for the laboratory’s compliance
with all standard policies as guided by the corporate quality assurance manager. An
analyst or laboratory manager may also function as the QAC.

The QAC ensures that all QA/QC is being performed by the analyst and is responsible for
reporting any non-compliance issues to the laboratory manager or, if necessary, directly
to the corporate QA manager.

The QAC ensures that the laboratory maintains compliance wji olicies and
procedures documented in this manual and the requirem cumented in all
relevant quality standards.

The QAC contributes to the EMSL quality objecti ing that all quality system
requirements are being followed in the laborat@ry. The QAC oversees the
implementation of the system in their labqrator ensures it is consistently followed

by those employed in the laboratory in su
coherent part of EMSL and is not operating s own set of policies and procedures.
They oversee the quality reports hein itted to ensure that they are generated on-
time and that any problems rep\ been handled and resolved maintaining the

ha_ manner that the laboratory remains a

accuracy of laboratory data.

5.2.1.5 Quality Control @éordinator (QCC)

The laboratory qualit coordinator (QCC) reports directly to the lab manager and
indirectly to the AGenkrally, they oversee the QC program for one or more
departments.

edge of analytical methodologies
ictunderstanding of EMSL QA/QC program (including statistical analysis)
ticipation in ongoing training programs (in-house workshops, laboratory
meetings, etc.)

Minimu’%g}m and experience requirements:
I

The QCC ensures that all QC requirements are being met including the types and
frequency of QC analysis as defined in the QMS Manual and analytical procedures, that
acceptance criteria are established and utilized, and monitors QC data for trends. .

The QCC will report on QC performance to the QAC or lab or department managers for

the departments which they are assigned. They may assist in the assembly of monthly
and quarterly quality reports.

5.2.1.6 Laboratory Manager
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The laboratory manager reports to the regional manager. In the circumstance where no
regional manager is assigned to the laboratory, the laboratory manager reports to the
national director.

Minimum education and experience requirement is 1 year of related analytical
experience.

The laboratory manager makes technical decisions for the laboratory such as:
e Assuring all requirements for laboratory equipment and supplies are met
e Resolution of analytical problems
. Development and implementation of training programs for analysts

The laboratory manager is responsible for overall administrati boratory
operations. He/she ensures that company policies are un od by all personnel, that
adequate supervision is provided to the staff, ensures rk-scheduling procedures
adequately address customer needs, and is responsik 2nsuring all customer
complaints are resolved. He/she also approves 2 reviews and promotions
and provides regional or corporate management withginformation regarding laboratory
budgeting issues (e.g., purchase of equipment a plies, expenses for out-of-house
training, staffing requirements). The laboratery manager shall ensure that adequate
supervision is provided for all Iaboratoré al personnel and is responsible for

designating qualified personnel ( assume specific, temporary management
responsibilities in the event of a wPhe deputy is identified on the laboratory
organization chart. The labora ' ager is also responsible for ensuring a
comfortable working atmos @ ree from excessive pressures (including

s), for all their laboratory employees. The laboratory

unreasonable producti
manager must ensum policies and procedures of this quality management
i

system are comm ed"o the laboratory staff.

The laborato er is responsible for the data reported by the laboratory. The
laborator, r reviews and approves the final customer reports. The laboratory
man @ately holds the responsibility for the release of the final report. This
résponsibility includes the verification of the sample results which, include:
erification of sample number

e  Correctness of sample result

e  Check for typographical errors

e Completeness of chain of custody

It is the full responsibility of the laboratory manager/designee to ensure that the final
report is accurate and complete. The laboratory manager may assign designated
personnel to perform the task of final review and approval following the EMSL SOP for
Final Report Approval for Electronic Signature.

The laboratory manager ensures that QA standards are established, understood and
administered. He/she is ultimately responsible for ensuring that the QA program is
conscientiously implemented. He/she reviews the QA program with the regional
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manager or national director to ensure completeness and effectiveness, and supports
the QA manager/ regional manager in carrying out the program by use of authority. The
laboratory manager is responsible for submitting all QC data reports on a monthly basis
to the regional or QA manager as directed.

The laboratory manager contributes to the EMSL quality objectives by ensuring that the
laboratory maintains compliance with the policies and procedures documented in this
manual and the requirements documented in relevant quality standards. The lab
manager also oversees employee qualifications ensuring they are properly qualified and
trained prior to conducting analysis. The lab manager is ultimately the person at the
laboratory responsible for all data reported from the laboratory and ensuring that data
is accurate and error-free. The lab manager ensures that non-conformities and
complaints are resolved in a timely manner leading to contin ovement at the
laboratory.

r {or technical director for
contact the accreditation

In accredited labs, if the person identified as the lab
TNI) will be absent for more than thirty (30) day
body to notify them how requirements will be

5.2.1.7 Regional Manager

The regional manager reports directly to ional director.
Minimum education and experi ements:

e 2 years related analyti rience

. 1 year manageme ience

The regional manager@ssutes responsibility for the overall performance of two or more
laboratory locatio e/she controls all analytical programs, reporting processes,
general manage @ and is accountable for the overall operational and financial well-
being of the l@borateéries under authority.

The i@nager reports directly to the national director and initiates and controls
alljoperational policies in the areas of administrative, technical and fiscal matters. The
regi anager may also function as a laboratory manager.

The regional manager works closely with the QA manager in developing and maintaining
the QA program. He/she consults directly with the QA manager regarding of the

effectiveness, and applicability of the program, recommends needed changes, if any and
reports any problems with the program design. The regional manager is responsible for
ensuring full annual technical QA/QC audits are performed at each of their laboratories.

The regional manager ensures that the laboratory maintains compliance with the
policies and procedures documented in this manual and the requirements documented
in relevant quality standards.
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The regional manager contributes to EMSL quality objectives by assisting laboratories in
their implementation of the quality system, improving consistency across their
laboratories. The input they provide the QA manager assists in the continual
improvement of the quality system.

5.2.1.8 National Director
The national director reports to the EMSL vice presidents.

Minimum educational/experience requirements:
e ASdegree in related science
e 3years related analytical experience
e 2 years management experience

The national director is responsible for all aspects of the s analytical services
division assigned including: fiscal performance of the diuisionf the operation of the
branch laboratories, development and compliance % te mandated quality
control and quality assurance procedures and paglieie St aboratory accreditation’s.
The director is responsible for designing reporti cies, the management of quality
control data and the development of all t ical standard operating procedures.

The director also ensures that th ab@y maintains compliance with the policies and
procedures documented in this \ d requirements documented in relevant

quality. O

National directors contr&&iirectly to the quality objectives of EMSL by developing
and overseeing the quali trol programs for their departments with the QA
department. In addi eir expertise ensures that only the most appropriate
methods are adopteddand utilized ensuring quality data for our customers. By assisting
the QA depanfmeg d branch laboratories to resolve customer complaints and major
technical g@Cies, they ensure that customer needs are being met.

54.1.9 Gorporate Quality Control Administrator
The rate quality control administrator reports to the EMSL quality assurance
manager.

Minimum educational/experience requirements is 2 years related analytical experience.

The corporate quality control administrator (QCA) reports to and works under the
direction of the corporate quality assurance manager. The corporate QCA is responsible
for providing technical support to the Quality Assurance Department, which includes:

e  Participation in the development, implementation and maintenance of QA/QC
policies and procedures

e Guidance to the laboratory operations on quality issues

e  The monitoring and assurance of compliance with the QA plan
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e  Establishing and maintaining standardization throughout EMSL locations

. Performs and/or tracks internal audits and related follow up to non-
conformities

e Develops and maintains national round robin programs

The corporate QCA is responsible for ensuring compliance with the requirements of the
quality control program. The corporate QCA performs the review of the monthly quality
control reports which includes:

e  Compliance with QC analysis frequency and on time report submittals

e Ensure QC data is within acceptance criteria

e« Review and ensure all corrective actions stated in responge to internal audit
findings are completed

. Ensure calibration measurements are within sta r@ 5

e Report to management on laboratories QC pe ance

The corporate QCA is responsible for maintainin @
procedures used for QC data and TEM calibrati@ns.

m and standard operating

The corporate QCA provides reports of pegi@gmance (frequency of report submittals and
, regional managers, national directors
and vice presidents.

The corporate QCA ensures th \oratory maintains compliance with the policies
and procedures documente manual and the requirements documented in
relevant quality standards.

@tes to the quality objectives by tracking whether quality
neing implemented at branch laboratories through the review of

reports. This review of quality reports ensure that QC is being
aefited and reviewed thus improving the quality of data from all

d allowing corporate management to act when areas of concern are

he corporate QCA’s participation in the annual management reviews

inc eedback on individual lab performance and advice on areas for improvement.

The corporate QCA
control programs
monthly and

properly d

5.2.1.10 Corporate Quality Systems Manager
The corporate quality systems manager reports to the corporate quality assurance
manager.

Minimum educational/experience requirements:
e 2 years related experience with quality management systems
. 1 year management experience

The quality systems manager works with the corporate QA manager to develop EMSL
policies and procedures, and ensuring that these comply with accreditation
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requirements. The quality systems manager also assists in the management of
laboratory accreditations.

The quality systems manager assists the corporate QAM in communication with
accrediting authorities, researching requirements and determining required
accreditations for work being performed by EMSL. In addition, he/she is responsible for
improving efficiencies in the management system identifying areas of improvement in
the quality system to ensure compliance with relevant quality standards and improved
laboratory performance.

The quality systems manager may perform internal audits of EMSL branch laboratories
and attend assessments performed by outside accrediting agencie§ and assist in
responding to assessment findings.

The quality systems manager contributes directly to the quality objectives through
the development of general quality system policies a @ res that are
implemented in branch laboratories ensuring copsist@gt op€érations that meet
accreditation requirements and through the training @f EMSL staff in these procedures.

5.2.1.11 Corporate Quality Assurance
The corporate Quality Assurance (QA) Ma % reports to the EMSL vice presidents.

Minimum educational/experien \ ents:
e  2years related analy rience

e 1lyear manageme |ence
e  Course work o ty programs
The corporate QA M has the authority to:
. DeveIo ohi Iement quality assurance and quality control policies

hange to ensure the effectiveness of the quality management

ipate in business decisions related to the development of additional
€efvice areas, accreditations, etc.
Report non-conformities and breeches in ethics policies to Senior Management
e Direct other departments in order to achieve the goals of the quality program
e  Write and/or issue Standard Operating Procedures

The corporate QA Manager is responsible for establishing, implementing, and
maintaining the entire QA program as described in this manual. He/she develops
statistical protocols for data reduction and acceptance criteria. He/she defines
requirements for submitting QC samples, controls results reporting policies, sets
standards for analytical performance and issues protocols for yearly on-site audits for
the branch laboratories.

The corporate QA Manager is also responsible for maintaining the QMS manual and all
standard operating procedures (SOPs). He/she is responsible for conducting and/or
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establishing policies for QA audits, and setting the standards for laboratory practices.
They confer with the national directors, regional managers and/or the laboratory
managers on QA policies and support the laboratory manager and quality control
manager in the daily maintenance of the QC program. The QA manager oversees
laboratory accreditation’s including initial applications, maintenance of proficiency
testing programs and responses to non-conformities identified during on site audits.

The QA manager participates in the annual management review. The QA manager also
ensures that the laboratory maintains compliance with all relevant quality standards.

The corporate QA manager assists top management in defining the EMSL quality
objectives. As head of the quality unit, the corporate QA manageriultimately has
oversight of the entire quality program of EMSL and ensures agement systems
meet the quality objectives.

The corporate QA Manager is granted the authority
perform these tasks and ensure that the EMSL
quality is being implemented and followed at all time

. Management to
system as it relates to

5.2.1.12 Senior Vice President, Labora Services

The Senior Vice President (SrVP), Laborat vices is responsible for the overall

quality performance of the entire% , Including the initiation, development and
L)

maintenance of the quality manage stem. The SrVP, Laboratory Services advises
the president on quality progrz gement issues and has the ultimate authority to
ensure the integrity of the agement system is maintained at all times (including
when changes are mad%’nihate actions to prevent or minimize departures from
the quality managem m.

The SrVP, Labora ervices ensures appropriate communication processes are
established fq entation and effectiveness of the quality management system.

He/she parti pes in the management review process and commits to continually
impr e effectiveness of this system.

The , Laboratory Services makes all decisions related to the status of laboratory
certifications and accreditations.

The SrVP, Laboratory Services contributes to the quality objectives of the laboratory by
ensuring that the company maintains compliance with the policies and procedures
documented in this manual and the requirements documented in relevant quality
standards.

As part of top laboratory management, the SrVP, Laboratory Services assists in setting
the quality objectives of EMSL. In addition, the SrVP, Laboratory Services ensures that
these quality objectives are adequately communicated and understood by laboratory
staff and ensures that they remain aware of the effectiveness of the EMSL quality
system. The SrVP, Laboratory Services also contributes by ensuring they are committed
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to the development, implementation and continual improvement of the laboratory
quality system. As part of top management, the SrVP, Laboratory Services shall ensure
that the integrity of the management system is maintained at all times when changes
are made to laboratory operations.

5.2.1.13 President
The president focuses and directs the path of the company and assumes complete
responsibility for the success of the quality management system.

He provides the authority and approves the resources necessary to maintain compliance
with the quality assurance program policies documented in this manual and applicable
accreditation standards.

The president, as part of top laboratory management, assi
objectives of EMSL, and issues the Quality Policy unde
The President contributes to the quality objectives b ing’adequate resources to
establish, maintain and improve the quality syst boratory and by clearly
communicating the company’s commitment to(its Quality Policy and quality system
policies and procedures.

setting the quality
he company operates.

Training

program. Additional requireme aining for each analytical methodology, if any,
are discussed in the progra es. Details on documenting training for analysts is
available in the “Trainin %a ytical Methods SOP” available on E-Link.

5.2.2.1 Scope @
This section describes the corpo&\r dures and policies of the EMSL training

All analysts must ¢
independently a
employees (f
read the

et&the EMSL training program in order to perform analysis
eive a completed Demonstration of Capability certificate. All

or part-time, permanent or temporary, including interns) must
ual and SOPs which are related to the work with which they will be
sure these are understood and acknowledge the document stating their
cammitment to follow the procedures and policies outlined therein.

Because the amount of training needed will vary based on the education, past
experience and skills of the trainee, the times described in this section and the program
specific modules are considered minimums. Laboratory managers are responsible for
ensuring that appropriate training is provided to every analyst and that they are
completely competent, qualified and signed off to perform analysis.

5.2.2.2 |dentification of Training Needs and Goals of Training
The need and goals for training are determined by the laboratory manager or corporate
management. Needs are identified considering:

e  Cross training to increase laboratory productivity

e  Decreasing trend in quality

e  Change in type of work
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e Change in requirements or procedure

e Addition of analytical services
The goals of training will differ based on the area of training. In general, training is
intended to familiarize personnel with the policies and procedures of the laboratory,
ensure personnel are aware of changes to policies and procedures, are knowledgeable
and skilled in proper analytical and/or preparatory technique, and understand the
theory underlying the work.

5.2.2.3 Types of Training
5.2.2.3.1 “In-House” Course
These are organized EMSL courses designed for a classroo
scheduled in workshop type modules) with syllabus and ¢
courses contain recommended contact hours. A certj
documents attendance.

setting (they can be
rse materials. These

is issued which
Formal in-house courses are developed and i % ented under the direction of
corporate management. The trainer mu w the requirements of the EMSL
training program and ensure that all togics are covered according to the

workshop outline or qualifications traini cklist. The assignment of a trainer
can be performed by the laborato anager, regional manager, national
director, QA manager, vice presid president. Capability will be determined

based on knowledge, exp ie@v demonstrated technical competence. The
trainer must have a tho&x omprehensive understanding of the topics

involved. O
5.2.2.3.2 “On th%rechnica/ Skills Training

This is trainin d at the hands on level. The amount of training time
each method and for each trainee. If the training involves
edures, the trainer must be a qualified analyst with at least 1 year

inxolved

.2.2.3.3 “Out of House” Formal Training Courses
Under some circumstances, EMSL will provide staff members with formal,
outside training. The certificate of training is maintained in the employee folder
along with course outline. Courses will be selected based on applicability to job
responsibilities. The qualifications of the course provider and instructor shall be
reviewed prior to course approval. Contact hours vary based on the course.

5.2.2.4 Initial Training and Authorization of Analysts
5.2.2.4.1 Training Checklist
Analysts must satisfy theoretical and practical knowledge requirements in order
to be authorized to independently analyze samples. Each EMSL program area
utilizes a set of training checklist to document these requirements and track an
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analyst’s training. The EMSL training checklists are available on the E-link site
and are referenced in the program specific modules.

The training checklist documents all aspects of the analyst’s training from their
understanding of the theory behind applicable concepts to their ability to
capably perform analysis of each method on which they are being trained.
Specific requirements for each analysis are detailed in the QMS Manual Modules
and the training checklists.

As training of an analyst proceeds, the trainer and trainee sign and initial each
item on the checklist as they are completed. There are a number of ways that a
new analyst can satisfy the requirements presented in theltraining checklist.

The date the checklist is signed is the date on whi new analyst
demonstrated understanding or ability satisfyi
demonstration may be completed in a numb
e The analyst may receive trainin tRe
analyst that has at least one yedr of experience and a completed DOC for

the method being trained),and uent to the training demonstrates
their understanding and/c@cy. Once the trainer is satisfied that the

analyst has met the requi , the trainer shall initial and date the
training checklist for r@quirement.

e Based on previo ce and training, a qualified trainer (as
defined above boratory manager, may verify that knowledge or
skills are alr m esent through interviews and observed technique

that the analyst has met the requirement of the

and onc@e
checm initial and date the training checklist for that requirement
f

wi her training.

Note@ s EMSL training policies allowed for a “qualifications statement”
fr ational director in lieu of a training checklist. This option was
@ted beginning with Revision 10 of this document. All analysts must
each checklist item verified by laboratory manager or trainer and

itialed on the checklist. “Qualification statements” issued prior to the
removal of this option (Dec 2008) will still be considered valid and should
remain a part of the analyst’s training records. Likewise, previous revisions of
the training checklist are acceptable as it represents the state of training
documentation at that time. Analyst performance will have been
demonstrated through acceptable QC analysis. However, if no training
documentation exists, the current checklist should be used to document the
current competency of the analyst. Each item should be reviewed and
acceptable performance/knowledge documented by the analyst and the
department manager or national director in the case of department managers.

Once all requirements of the training checklist have been completed and
marked on the checklist by the analyst and trainer, the laboratory manager signs
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off on the training checklist stating that the training of the analyst has been
completed.

Where no training checklist exists for a particular method, or if the checklist
does not detail a method for initial demonstration of capability, an initial
demonstration of capability shall be performed as per the method, or where the
method does not specify, the method outlined in TNI Standard (July 1, 2011)
Sect. 1.6.2.2 or an equivalent method.

5.2.2.4.2 Frequency of Initial DOC

An initial DOC shall be completed prior to a new method b
when there is a change in method or instrumentation. TN
initial DOC whenever an analyst or the lab has not pe
the past twelve (12) months. This requirement s gitaken into account when
considering accepting samples for a method thathasfhot been performed in the

past year. Itis strongly suggested that labs @ s perform analysis with
3 Q

each method on QC samples at least on aintain their capability
with infrequently used methods.

5.2.2.4.3 Demonstration of Capabi DOC) Certificate

Following completion of the train cklist, the signed checklist is sent to the

corporate Quality Assurange tment. As of Revision 10 of the QA Manual,

formal Demonstration o ' ity certificates are issued through the Quality

Assurance Departmen

EMSL utilizes a K&tl icate which is based on the sample provided in

Appendix C (ﬁ of the 2003 NELAC Standard. The form allows for the
t

recording o andlyses for which demonstration has been completed for a
‘ v

ing introduced, or
Iso requires an
d a method within

particula

anager against the information provided by the laboratory manager on
aining checklist and supporting documentation for each matrix and
ethod for which the analyst is authorized to perform analysis. Each analyses
type is listed along with the date upon which Demonstration of Capability was
completed. The date of the Corporate QA Manager’s signature signifies the date
upon which the information contained on the form was updated and the form
reissued by the QA department.

T ificate is prepared by the QA department and signed by the department
ab
etr

The DOC certificate is then sent to the laboratory or department manager who
signs the form thus authorizing the analyst to perform work for those methods
listed on the DOC certificate. (Note: When the analyst being authorized is the
laboratory manager, the DOC certificate shall be signed by either the regional
manager or national director.) The date of laboratory manager signature
signifies the date upon which the laboratory manager confirms the information
listed on the DOC certificate.
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The DOC certificate shall be revised whenever an analyst completes a new
demonstration of capability or when their capability to perform the analysis
changes. In such cases, the supporting material shall be sent to the QA
department along with the most recent version of the DOC certificate. Once
updated, the QA department will re-sign and send to the laboratory manager for
re-affirmation of the information contained on the form. Thus the dates of the
signature always correspond to the date that the certificate is issued and the
information contained therein confirmed, and not necessarily the date upon
which specific demonstrations were completed.

Prior to Revision 10, Demonstration of Capability certificates were generated by

certificates may still be in place in laboratories an e considered to meet
the requirements above if issued prior to the ication date of Revision 10.
Any revision to these certificates as a result @ es’to the scope of the
Demonstration of Capability shall be iss th
required above.

5.2.2.4.4 Exception to Certificatio :
Where a method has been used i % aboratory since July 1999, and there
have been no significant an@ instrumentation type, personnel or method,
evidence of ongoing per see below) will be acceptable. The
Laboratory Manager nO a record on file to demonstrate that an initial

DOC is not required&

5.2.2.4.5 Aut n to Perform Analysis
Analysts eceive formal authorization to perform analysis. This is

perform h'the signature of the laboratory manager, regional manager or
natiofia tor and corporate QA manager on the Demonstration of Capability
certifi

oing Training and Continued Demonstration of Capability
.2.2.5.1 Ongoing Training
Ongoing training of our staff is a very important piece of analytical quality. It
provides an opportunity to sharpen skills and keep all employees up to date with
the current procedures, techniques, regulations, etc.

Laboratory managers are to ensure that ongoing training is provided to all
employees on a consistent basis. The opportunity for ongoing training occurs in
many different forms. The following list suggests a number of different types of
ongoing training:

e Laboratory staff meetings — scheduled as needed, these can cover a
variety of technical topics. There is no organized agenda and interaction
between all attendees is encouraged (much like an open forum).
Examples of topics could include technical subjects/analytical method
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updates, customer service issues, health and safety, etc. This training
must be documented.

e Laboratory audits — the staff can consult with the auditor (of both internal
and external audits) and ask questions to be advised on many topics.

e Workshops provided by professional organizations, regulatory agencies or
instrument/equipment vendors. If a certificate is not provided by the
outside trainer, such as in a workshop, an open use training form is
completed for each described topic covered during the training. A copy of
this training record is maintained in the laboratory files.

5.2.2.5.2 Ongoing Demonstration of Capability
Continuous demonstration of capability by each analyst is @chieved through the
QC reanalysis of samples by the same analyst (intra- different analyst
(inter-analyst), inter-laboratory analysis, the anal standard reference
samples/LCS’s and performance in proficiency testiRng’programs. This is
performed at a minimum of every 12 months @ onths for AIHA-LAP
accredited methods) and is documented i

e copies of reports of individual ang@lysts performance in proficiency testing
programs (stored in employee trathi les)

e copies of reports of individuglanalysts performance in round robin
programs (stored in emplo @| aining files)

e analytical quality ¢ tr@r s (QC results, standards analysis, etc.)
generated during \ of analysis. Note: This data is normally
stored with the 'y quality control data vs. in the individual
analyst’s files

Whenever poss ter-analyst QC should be performed by analysts that have
completed t ng and for whom certifications of demonstration have
been com

5 2.2 rtification Statements
onths (or 6 months for AIHA-LAP accredited methods), the laboratory
rtment manager shall sign a Recertification Statement for each analyst to
C ent continued authorization to perform analysis. If the
boratory/department manager is also authorized to perform analysis, the
national director or lab quality manager (if different) shall review and sign the
Continuing Certification Statement for the laboratory manager. The
Recertification statement will be attached to the original DOC certificate in the
analyst folder.

5.2.2.6 Measurement of the Effectiveness of the Training Program
The effectiveness of our training program is evaluated using a number of identifiers.
These include:

Controlled Document

Analysts performance in the quality control program (inter/intra analyst,
analysis of standards, blanks)

Performance in proficiency testing programs

Evaluation of data generated in round robin programs

QMSM Page 51 of 90

Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 57 of 344
EMSL QMS MANUAL
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

e Analysis of blind QC samples
o Performance at internal and external onsite site audits

The evaluation of any of these items may identify the need for additional training or
modifications to the training program. Some examples of findings that may indicate
training needs include:
e  Poor performance in the quality control program
e  Outliers reported in proficiency testing programs or round robin programs
e  Findings noted during internal and external audits
e  Feedback from laboratory staff self-identifying training needs
e Trends in non-conformities reported in the laboratory
5.2.2.7 Authorizations Log

Laboratory managers are responsible for maintaining an @ zations log which
compiles all authorizations into one document for quiclktefefence. The log lists lab
personnel and critical tasks on one chart along with ¢ % alithorization and the
laboratory manager’s initials authorizing person perfarm these tasks. The log
contains both technical tasks (preparation and @nalysis of samples) as well as any non-
technical tasks which are critical to the operatio e laboratory (e.g., ordering
supplies, discussing reports with customersalogging in samples). Laboratory managers
are authorized and responsible to grant t a orizations for non-technical tasks not
covered by the Demonstration of €ap policies above.

The Authorizations Log spread \ its “Instructions” tab, is available on E-link.

5.2.2.8 Training & Pers%ﬂg
Personnel and trainingfi all be maintained for all technical employees. Personnel

files shall contain eral documentation associated with the employee. Training
files shall includ associated with the initial and ongoing training of the

employee. C)
Aco I@ersonnel file must contain at a minimum:
. esume/CV

Signed Ethics Acknowledgment
o Diplomas for degreed employees (transcripts may also be included)
« Copies of any registrations/certifications held by analyst

A completed training file must contain at a minimum:

e  Training checklists for all analyses for which the analyst is qualified

o Demonstration of Capability certificate (DOC) showing all analyses for which
the analyst is authorized

¢ Raw data supporting initial DOC for all analyses*

e  Summaries of data reviewed to demonstrate ongoing capability*

¢  Misc. training records (certificates from classes taken and in-house training
sheets)

e  For Asbestos: NIOSH 582 training certificates
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e  For Lead: 4 independent runs for each matrix
e Results of performance on proficiency testing samples/round robin samples.

*Note: Copies of raw data supporting the initial and ongoing demonstration of
capability for the analyst may be referenced in the personnel folder, instead of
being included. Copies of the original raw data shall be maintained for the length
of employment and for five (5) years after the end of employment. For ongoing
demonstration of capability, summaries of data reviewed with references to the
original data are sufficient in the training folders.

Files are to be maintained and updated by the laboratory manager.

5.3 Accommodation and environmental conditions
5.3.1 General
EMSL is committed to ensuring that laboratory facilities are appgopti@te for ensuring the correct
performance of tests. For example, attention will be paid tonergysotrces, lighting and
environmental conditions, and separation between nei riag argas in which there are
incompatible tests

Any specific technical requirements for a specific m@thod are documented in the program
specific modules of the QMS Manual, or in the s ;% echnical SOPs. Examples of specific
environmental conditions that may affect es@ will be documented in the modules or SOPs
include sterility of work area, electroma X' rbances, temperature, and/or humidity,
radiation, and vibration levels. \

Where it is determined that cor&&environmental conditions are crucial for the performance
of a test or the interpretatio esuts, the lab will monitor, control and record these

conditions as necessary (i.e ough the use of temperature logs, humidity logs, readings
included on bench sheet)

Should a laborat Qartment manager determine that the facility must be modified to
meet requirempents, tRese requests will be sent to the President or Senior Vice President,
Laboratory, Serviees"for approval.

Access to the laboratory beyond the receiving area is restricted to laboratory employees or
contracted employees. If non-laboratory personnel wishes to enter these areas they shall be
accompanied by authorized lab personnel.

The laboratory manager is responsible for ensuring that good housekeeping practices are in
place in the laboratory. This includes periodic wipes of areas prone to contamination, proper
cleaning of lab glassware, disposal of disposable consumables following use, and general
cleanliness of the laboratory facility including non-analytical areas. Where specific procedures
must be followed, these will be documented in the QMS Manual program specific modules or in
analytical SOPs.
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5.3.2 Contamination Management

This section describes reagent control and contamination management. Proper observance of
these procedures is necessary to guarantee accuracy of results and the safety of laboratory staff
members.

Contamination of samples, the laboratory environment and reagents used in analysis must be
avoided to provide the highest quality, legally defensible data to our customers. In order to
achieve this goal, laboratory staff must adhere to various preventative measures and use the
testing procedures for contamination detection.

ination. Sources of
s such as, samples,
ork areas

Contamination control is focused both on sources and on targets of conta
contamination include samples and laboratory debris. Targets include thi
equipment (e.g., tools), supplies (e.g., microscope slides and reagent

Contamination control consists of 3 parts:

. Avoidance
. Detection
. Resolution

5.3.3 Contamination Avoidance

To avoid contamination, the following procedure be followed:
o Maintain good housekeeping
o Clean all tools before and aft g each sample
o Clean tool sets at the end o orkday

o Dispose of wipers after use ot let them pile up during the workday
o Wipe all work surfac re and after sample preparation. Surfaces include bench
tops, slide trays, s jcroscope stage, and slide preparation surface

. Controlling work as
. Work only on @ surfaces
Only one active Q@ould be processed at each time. The sample containers are kept
t

closed when in@processed. Inactive samples are stored in a suitable, out-of-the-way
area. Target ite samples, reagents, and containers are opened one at a time as practical.

5.3.4 Detection of Contamination
Contamination control is verified by the evaluation of blank sample analysis and results of
air/surface sampling.

5.3.4.1 Blank Analysis
The number of blank samples analyzed is specified in the quality control section in the

appropriate SOP. This data is generated and tracked for the purposes of monitoring any
possible contamination only and is not to be used for statistical quality control.

5.3.4.2 Ambient Air Monitoring/Wipe Sampling
On a quarterly basis, or if there is a reason to suspect contamination, the laboratory is to
perform ambient air monitoring and/or wipe sampling throughout the facility. This
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procedure not only helps to monitor possible sample contamination, but also provides
data to evaluate any possible personnel exposure.

For air samples, a sampling pump is set up in a location that represents areas of most
activity. The pump’s rotometer must be calibrated against a primary standard, annually.
Sampling is conducted according to the appropriate NIOSH, OSHA or other published
method as available. Flow rates, sampling times, media and all other parameters will be
in accordance with appropriate methods and good scientific practice.

Specific sample volume, method of analysis and acceptance criteria for the targeted
compounds are listed in the individual modules.

Results of these samples are filed in the laboratory. If any re ove the
contamination/exposure limit, the laboratory manager m ediately notify the
Quality Assurance Department and/or the corporate he d safety officer. An
investigation into the source of contamination/expos yerformed and a corrective
action implemented. All actions are documente

See the program specific modules for specific details®n what quarterly contamination
monitoring is required.

5.3.5 Resolution Q

If contamination is detected in any situa \ urce of contamination must be traced and
the problem resolved to prevent reoc . A Corrective Action Record (CAR) should be
completed to document the anaIysiurce of the contamination as well as actions taken to
C

resolve a contamination circums\

After corrective actions haye agen*completed, and the contaminated areas have been cleaned,
re-sampling and analysis performed in order to ensure that the contamination has been
eliminated. A subseqfient&nhtamination check prior to the scheduled quarterly check may be
warranted depengi ource and/or type of contamination in order to ensure effectiveness
of corrective‘actiaops.

5.4 Test metho method validation
5.4.1 General
Instructions or procedures for the activities affecting the quality of our analytical services shall
be developed by management. This quality assurance program shall be used as a guideline for
their development, use and revision.
Technical standard operating procedures are documented in the SOP Manuals, located at each
laboratory facility. These SOPs include step by step procedures for the preparation, analysis, and
reporting of data.
General and Administrative SOPs include, but may not be limited to:

¢ EMSL Complaint Resolution SOP — Standard Operating Procedures for Complaint
Handling and Resolution
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¢ EMSL Corrective Action SOP — Standard Operating Procedures for Non-Conformities and
Corrective Actions

o EMSL Preventive Action SOP — Standard Operating Procedure for Preventive Actions

e EMSL Electronic Sig - Procedures and Policy for Final Report Approval Using Electronic
Signature

¢ EMSL.Controlled Document SOP — Standard Operating Procedures for Document Control
Program

o EMSL.DocumentMasterList SOP — Standard Operating Procedures for Maintaining
Master Lists of Documents

¢ EMSL.Control of Records SOP — Standard Operating Procedure for Control of Laboratory
Records

¢ EMSL.Internal Audit SOP — Standard Operating Procedure for Intefinal Quality Assurance
Audits

¢ EMSL Annual Management Review SOP — Standard Oper

Procedure for Annual

Management Review Reporting
¢ Purchasing of Supplies and Services SOP — Standard @ ing@ Procedure that addresses
the purchase and evaluation of supplies and servj 1at ase critical to the analysis of

samples.
¢ Prep and QC of Materials SOP — Standard Operadti rocedure for the receipt,
preparation, handling, storage, quality co and disposal of consumables, kits, media,

¢ Sample Chain of Custody SOP — Stang
samples using the Chain of Custo

o EMSL Method Validation SOP
Methods and Method Modifict

¢ EMSL Training on Analyti ethods SOP — Standard Operating Procedure for
Documentation of Trai Analytical Procedure

e EMSL Subcontract La ry Procedures SOP — Standard Operating Procedure for the

@perating Procedure to track the custody of

reagents, solutions and standards.
y

anddrd Operating Procedure for Validation of

OPs — A list of relevant analytical SOPs for each analytical method is found in
the priate modules. These SOPs cover methodology for analytical procedures,
calibrations, contamination checks, reporting procedures and quality control frequency.

The laboratory manager is responsible for ensuring the SOP's reflect the actual laboratory
procedures. Managers are to submit suggestions for revisions to the corporate QA manager for
review. The corporate QA manager is responsible for controlling revisions and distribution of
the SOPs. (See Document Control and Control of Records section of this manual).

If analysis is performed using modifications to the EMSL SOP or the standard published methods,
the final report will describe the modification in the report title or in the form of a disclaimer.
See method SOPs for specific detail.
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5.4.2 Selection of method

EMSL always uses test methods which meet the requirements of its customers. Whenever
published and widely accepted methods are available these standard methods are adopted and
used. Any EMSL specific additions or modifications are documented in the SOP for that method.

In general, most tests offered by EMSL are included on the standard chain of custody forms and
selected by the customer by use of this form, or by documenting the test number selected on
their own chain of custody. If a method is not selected by the customer, the laboratory shall
communicate with the customer to determine which methods are most appropriate. If a
customer selects an inappropriate method they will be contacted immediately to determine the
most appropriate method for their needs.

standard methods
atory confirms it can
e procedure to be used

Where no standard methods are available, laboratory developed or m
may be used once they are appropriately validated and once the
operate the procedure. The customer will always be made aw,
prior to testing.

5.4.3 Laboratory-developed methods

As noted above, where published standard methods ar ailable EMSL will develop its own
methods for an analysis, or modify existing methods\to ensure they are appropriate for the test
requested. Validation of these methods is discuss w slow. Development of new methods is a
planned activity and assigned to personn wi@aropriate expertise. The SOP will be
reviewed and approved by the national \ r that area of analysis.

5.4.4 Non-standard methods Q
5.4.4.1 Use of Non-stan@érdiMethods
Before any non-stand od is implemented, the customer (or other recipient)
must be consulted @ew procedures. The customer should provide approval prior
to beginning the

Non-stan ytical procedures must be written and validated. The method
validatiomyproeess should prove that the alternate method:
acceptable criteria for precision and accuracy (see validation section

o Meets or exceeds analytical sensitivities required by the customer
e Does not introduce uncontrolled or unknown biases, including matrix
interferences

5.4.4.2 Departures from Standard Operating Procedures
Major departures from the EMSL standard operating procedures must go through a
review by the national directors, regional managers or quality assurance manager prior
to use. Major departures include but are not limited to:

« Different sample preparation procedures

o Use of alternative analytical instrumentation

¢ Use of additional or different reagents.

Controlled Document QMSM Page 57 of 90
Confidential Business Information/Property of EMSL Analytical, Inc.


pdragasakis
Sticky Note
This section was modified by amendment on 11/12/2013.  See amendment for specific text changes.

pdragasakis
Typewritten Text

pdragasakis
Typewritten Text

pdragasakis
Typewritten Text
Click to Jump
to Amendment


Compiled Page 63 of 344
EMSL QMS MANUAL
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

Departures from standard operating procedures may be a result of a customer request.
Review and documentation of major departures include:

e Reason for deviation from method

o Validation of procedure

o Applicability of alternative method

¢ Availability of needed resources (if applicable)

e Assurance that data is reported with appropriate references and disclaimers (if
applicable)

o Record of alternative procedure or policy is maintained as part of the corporate
files.

5.4.4.2.1 Validation of Non-standard Methods or Depaktures from SOPs
A validation study must be performed before analysistis perfermed on customer
samples for any non-standard method or departu method. A validation
study involves:
e Comparison against established met
o Effects of deviation
e The assurance that results are egual t@ or better than the original
method (if original methodexists

available)

The procedure used to validat od also involves an ongoing process with
continuous review of th including analysis of standards, inter/intra
analyst reanalysis of san%articipation in round robin programs and
proficiency testing prag _@ 3

Standard qualit | acceptance criteria are applied to monitor performance
of the methad uRless other QC criteria are established. If other criteria are used,
it should@ eneral Good Laboratory Practice (GLP) guidelines.

5.4.5 Validation o@:ods

The majority of the dures utilized by EMSL laboratories are based on published methods
issued throug rnmental regulatory agencies and independent standards organizations.
ust be validated following the EMSL Method Validation SOP to verify
acceptable method performance. Validation must occur before performing analysis on
customer samples.

TNI requires that an initial DOC be conducted for each method and analyst prior to using any
method, and at any time there is a change in instrument type, personnel or method or any time
that a method has not been performed by the laboratory or analyst in a twelve (12) month
period.

In cases where a lab analyzes samples using a method that has been in use by the laboratory for
at least one year prior to applying for TNI accreditation, and there have been no significant
changes in instrument type, personnel or method, the ongoing DOC shall be acceptable as an
initial DOC. The laboratory shall have records on file to demonstrate that an initial DOC is not
required.
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Methods used by EMSL are also continually validated through the review of QC analysis
including analysis of known standards, inter/intra analyst reanalysis of samples, participation in
round robin programs and proficiency testing programs.

5.4.6 Estimation of uncertainty of measurement

The QMS Manual program-specific modules and SOPs address the estimation of uncertainty for
each program area. EMSL’s policy is to have a procedure for the reasonable estimation of
uncertainty for its quantitative tests.

EMSL’s uncertainty procedures address only analytical uncertainty since EIMSL generally does
not perform sampling for its customers, and therefore cannot account for Gontributors to
uncertainty resulting from sampling procedures. Unless stated otherw the analytical
procedure or QMS Manual Modules, EMSL uses results from repe, nalysls of prepared
standards over time as a basis for determining uncertainty for g Method (Type A approach).
In general, replicate and/or duplicate quality control data are generate mean recoveries
and standard deviations for the method over time. Usin .
be evaluated upon request to determine the uncertainty and probable bias of the method.
Expanded uncertainty will then be derived by multiplyin tandard uncertainty by a k factor
(i.e. the student t value at 95% confidence interva ich is related to the degrees of freedom (v)
of the data set used in the calculation (v=n-1)).

Uncertainty is determined using QC te XQI workbooks which have been designed to
calculate sample results, chart control N a for precision and accuracy of each run, and
calculate uncertainty data for each nd associated with the method. Instructions on the
use of these workbooks can be &in the workbooks themselves. References to the proper
workbooks can be found in t ogram specific QMS Manual Modules.

Each method (eitherin t
contains an evaluatiq

rin a separate document, such as an uncertainty worksheet)
sources of uncertainty as well as the procedure for estimating
uncertainty. Unc tyWill be reported if requested by the customer, when required by the
analytical m @n necessary for interpretation of results or when uncertainty affects
complianee wit own specification limit. Even if not requested, all necessary data for
evaluating ainty will be retained in the laboratory. When uncertainty is reported, it shall
be reported with the analyte concentration in the same units as analyte concentration and shall
include the coverage factor and confidence interval used in the estimations. Bias will be
reported separately where it exists and is uncorrected.

Uncertainty shall be re-estimated when changes to operations occur that could affect it such as
changes in instrumentation, modifications to methodology or technique, etc.

5.4.7 Control of data

NOTE: Sampling is a significant factor in the meaningfulness of results; however, because
sampling is not performed by EMSL, this aspect is out of EMSL’s control and will not be dealt
with in this section.
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5.4.7.1 Continuous Data Validation

Data validation is a continuing process that takes place every time samples arrive at the
laboratory and is carried through during log-in, analysis and final reporting. If any of the
errors that are found during this proofing process are not traced back to transcription or
analytical error, then the computer system is suspect and will be investigated. The
processes that undergo this continuous validation include:

5.4.7.1.1 Sample Receiving
At completion of the log-in phase, the internal chain of custody and bench
sheets appropriate to the analysis requested are produced by SMXP. Also at this
time an internal chain of custody is produced. This document summarizes the
sample set with customer and sample information (includiag ID’s), and
generates a chain of custody log that is initialed and everyone that
handles the samples in the laboratory. The labor anager checks the
accuracy of this information generated SMXP.

()

Only labs and methods that have been a
remote log-in may follow this process.

corporate management for

5.4.7.1.2 Sample Preparation

After log-in, the samples and all it sponding paperwork are sent to the lab
for preparation prior to analy on receipt, the prep person and/or analyst
initials and dates the cu in of custody confirming that the requested
analysis is being perfo NAt this stage too, any problems with the samples or

paperwork are not ought to the attention of the laboratory manager.

analyst. @

origir@ of custody and dates the internal chain of custody in the

a iate section. At this stage too, any problems with the paperwork (or

@s) are documented on the sample paperwork and also brought to the
tenhtion of the laboratory manager.

The analytical process is obviously one of the most important stages in assuring
data validity. The procedures taken to ensure the validity of the sample result
include calibration of equipment, formulation of method detection limits,
instrument detection limits, determination of analyst qualifications, instrument,
and method precision and bias, etc. are very specific to the particular analysis
being performed. Details of these procedures can be found in the SOPs for the
various analyses.

5.4.7.1.4 Analytical Results Entry

iL@b is a custom module developed for the EMSL LIMS system. It allows
analysts to input data directly into the lab database rather than relying on the
added step of transcribing from paper benchsheets to the database. iL@b is
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being rolled out gradually to all departments. Once approved by the analyst the
data is available in the database for future review as discussed below both as
raw data and in the final report format.

For analyses not covered by iL@b, once sample analysis has been completed, all
paperwork including field data sheets, field chain of custodies, internal chain of
custodies, sample bench sheets, and any other paperwork that was generated to
this point is sent to the data entry personnel. At this stage results are
transcribed from the bench sheets and instrument printouts into the LIMS (or
Excel) reporting spreadsheet. Analytical results are entered either by personnel
approved for data entry, or by the analysts themselves. The software stores the
analytical data, performs calculations, and generates the final report. The person
performing the data entry would be aware of any err usual performance
of the LIMS system and would bring this to the at of the laboratory
manager.

This final report is reviewed by the labor ger (or designee) and
approved before being forwarded to th€é custemer. Chain of custodies are
copied and placed in the laboratory ma i)és along with the analytical

worksheets and raw data.

5.4.7.1.5 Proofing of Repacts Q
After data entry, report X o the laboratory manager or designee for

review. The reports ar, ed for completeness and accuracy. A check on
the quality control erformed in association with the results is also
performed. This& another point where transcription errors are caught and
corrected. In@' , if the analytical data looks questionable for any reason,

hand calc s are performed to verify results.

If errdrs und, the report is returned to data entry for transcription error
C ion's or back to the lab if there are problems with the data. Where errors
Qermined to be a result of non-conformities in lab process, a corrective
tion will be initiated. Random errors, such as typographical errors, do not
eed to initiate corrective action unless they occur frequently indicating a
systematic problem which needs correction.

5.4.7.2 Computer Software
5.4.7.2.1 General
EMSL utilizes an automated Laboratory Information Management System (LIMS)
to record, document and assimilate pertinent field, laboratory, and
administrative data. The LIMS system is referred to as Sample Master XP
(SMXP).

The validation of the SMXP software, including final report templates are
performed by the corporate IT Department and the Quality Assurance
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Department and the Sample Master Beta testing team, which consists of several
EMSL Subject Matter experts.

The IT Department is responsible for maintaining updates and revisions and for
tracking distribution. Release notes for each release of SMXP are prepared and
distributed by the IT Department. A complete release history and historical
release notes can be obtained from the IT Department at any time.

5.4.7.2.2 Validation of Computer Software & Data

Analytical data storage, processing, and reporting are facilitated through use of
SMXP. SMXP software is run on Windows-based, PC computers. The corporate
IT staff are responsible for ensuring that all computer systéms, hardware and
software, are documented, inventoried and adequat . All systems are
operated in safe environments and maintained to e proper operation. The
computer systems responsible for handling of al data have been set up
to process data in a way that ensures integri

Additional information on the EMSL SoftwarefDevelopment Life Cycle, which
includes the validation of LIMS software} e found in the General Guidelines
for EMSL Information Technology ment found on E-link.

All computerized systems s@y e software used for data reporting, must
be initially validated pri% d then subsequently periodically re-checked

during the ongoing vab ocess.

All calculations &&orting performed by the software is implemented by the
laboratory m efaent, the corporate IT staff or the QA manager. This
coordinati %en the QA Department, laboratory management and the IT
Departm@lows the software to be reviewed and altered as necessary to
com;@ egulatory agencies and/or accrediting organizations requirements.

SL'employs a system to periodically test and verify that the software used for
le log-in and report generation is performing properly. To do this, a
ummy” set of samples has been created for each type of analysis that the lab
performs. Each set has a sufficient number of samples to be able to test as
many variables as possible. Examples are:
e Novolume
e Low volume /low sample weight
e High volume
. Low concentration
e  High concentration
e None detected
e  Overloaded sample

The “dummy” sample reports are proofread for accuracy of all text fields and all
results have been verified by hand calculation. The results of each periodic
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software validation are documented along with the date performed. If there is
any discrepancy from the master that cannot be attributed to data entry error,
the QA Department is notified and corrective actions implemented.

Equipment

5.5.1 Local Equipment Inventory & Logbook
Each laboratory is required to maintain an inventory of all critical equipment in use at the
laboratory. Since each laboratory’s inventory varies according to size and scope of work
performed at the laboratory, it is the responsibility of the lab manager to ensure that this
equipment inventory reflects actual equipment at that laboratory and includes wherever
available the manufacturer, model, serial number, date put into service and date taken out of
service. This equipment inventory is maintained in the “Equipment Invent@ry” tab on the EMSL
Equipment Maintenance Log spreadsheet.

In addition, a logbook shall be maintained for each piece of critica
laboratory. All maintenance, repairs, calibrations performed @ instrument shall be
recorded, along with the identity of the equipment and gfg. name, type ID and serial
number, and current location (if appropriate). For most labs, this is done within the EMSL
Equipment Maintenance Log spreadsheet. However, in ircumstances this will be
maintained in a separate Equipment Log noteboo abs are strongly encouraged to use the
spreadsheet whenever possible. Each instrumen @ e entry shall contain the following
information:

o Date and time. \
¢ Initials of servicing individual (j ifin-house or outside agency).

e Description of problem.
¢ Maintenance element e@ and if any repairs/replacement of component were

made.

e Pertinent commeif

5.5.2 Subcontr eased Equipment
Any laboratofyequipment, which is to be used during analysis, other than EMSL equipment,

(e.g., equigmentfiborrowed/eased from an outside organization such as an academic institution),
must under, plete calibration, applicable start-up procedures and QC checks, as described
in the laboratory SOP for the utilized instrument. These procedures must be performed prior to
the start of any sample analysis. All maintenance records, manuals, and performance records
must be made available for review and approval by EMSL staff.

ipment in use at the

Records are to be maintained which include:
e Type of instrument subcontracted
e Date and purpose
¢ All raw QC data generated including calibration information

5.5.3 Instrument Calibration
Accrediting authorities and standard published methods have specified the frequency and
manner in which a laboratory must calibrate their instruments. For laboratories maintaining I1SO
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17025 accreditations (e.g., AIHA-LAP, NVLAP, A2LA, TNI), calibrations of equipment used in
accredited tests must be performed internally by trained personnel using approved
accreditation procedures or by an outside calibration firm that is accredited to the ISO/IEC
17025 standard. The calibration must be performed following the I1SO standard.

Before being placed into service, or returned to service after repairs or modifications, the
equipment and its software is calibrated and checked to establish that it meets EMSL & method
specifications. Thereafter, calibration schedules established in this QMS Manual and related
program specific modules, as well as related SOPs shall be followed. Intermediate calibrations
may be required as necessary. All calibrations should be documented in the Equipment
Maintenance Log.

Labels shall be placed on all calibrated equipment and reference standardsiwhere space permits
which include date of last calibration and date calibration is next dé png with any correction
factor where applicable. Where space does not permit the use,of all@bel, a label shall be placed
near the instrument or standard and shall be associated wit @ ent by serial number or
equipment ID.

Whenever calibration leads to a set of correction factor, correction factors shall be
referenced on the accreditation label or otherwis ixed to the equipment and shall be
included in any calculations for which the correcti or is relevant.

Specific analytical instrument calibratio \ ents are found in the appropriate program
module or related SOPs. Requirementssfe alibration of common support equipment are
included below. Also see § 5.6 of t{ 1al for requirements for calibration/verification of

common Reference Standards. \

5.5.3.1 Balances Q
Balances shall be @ ated upon installation then annually thereafter by an outside
17025-accreg alibration provider.

Bala %rified in the laboratory to stated tolerances each day of use against
king'ealtbration weights traceable to NIST as per EMSL Balance

Cali n.Verification SOP. Acceptance criteria are established in the SOP and included
in the Balance Calibration.Verification Workbook which is used to record verification
data.

Where verifications do not meet set acceptance criteria, the instrument shall be cleaned
and re-checked. If verification still does not pass, instrument shall be taken out of
service until it can be repaired.

5.5.3.2 Pipettes

Pipettes shall be calibrated upon initial use and quarterly thereafter. Measurements of
dispensed weight are taken as per the EMSL Pipette Calbration.Verification SOP, and
results calculated using the EMSL Pipette Calibration.Verification Workbook.
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Acceptance criteria are established in the EMSL Pipette Calibration.Verification SOP.
Where verification results are outside acceptance limits, the instrument shall be
removed from service and adjusted or replaced as appropriate. For adjustable pipettes,
a failure at any check point requires the entire calibration to be repeated after
adjustment.

5.5.3.3 Working Thermometers/Thermocouples

All working thermometers shall be verified against a NIST-traceable reference
thermometer (See § 5.6 below) following EMSL Thermometer Calibration.Verification
SOP. Data shall be recorded on the EMSL Thermometer Verification Form. If deviations
between the working and reference thermometers are within acceptable criteria range
as defined by the SOP, the thermometer shall be labeled with the Qorrection Factor (CF)

appropriate.

NOTE: When recording results from Thermometers/
necessary, the log where temperature is record
been applied. One approach is to record as Tenfip + CR\(Example: Instead of recording
“31.8 °C”, record as “32.0- 0.2 °C CF”.)

5.5.4 Requirements for Calibration Certificates xternal Calibration Services
When obtaining calibration services from an e calibration service, it is crucial that the
calibration certificates received meet ac ioh requirements. The following information
must be present on the certificate, or j ideéd supplemental to the certificate it shall be
explicitly related to the certificate (erg se of a calibration certificate number):
5.5.4.1 Evidence that't easurements are traceable to NIST or an equivalent National
Metrology In te
rtificate shall be endorsed by the recognized AB’s symbol (or
es reference to accredited status by a specific, recognized AB)

with tion of the type of entity that is accredited.
5.5.4.3 e of uncertainty for the measurements made.
Note" ile'many reports contain a “best” uncertainty capability for calibrations
for nder ideal conditions in the lab [a Calibration and Measurement Capability
(C is does not meet the requirement of uncertainty of measurement for the

specific measurements being reported.

5.5.5 Equipment Maintenance

The laboratory manager in cooperation with the corporate QA department shall determine
whether an instrument is maintained and repaired in-house or by an outside service firm.
Servicing will also be performed when a need has been identified by calibration or other QC
checks. When special service is needed, the laboratory manager should notify the national
director and corporate QA manager of the need and reasons for service.

Where regular maintenance schedules are necessary (spectrophotometric instrumentation, for
example), the schedules are documented in the analytical SOP. The laboratory manager is
responsible for ensuring maintenance schedules are met.
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As noted above, all maintenance shall be recorded in the Equipment Maintenance Log.

5.5.6 Equipment Handling, Transport and Storage

The management of major laboratory instrumentation is performed at the corporate level by
the Department of Instrumentation and Planning. This department purchases, tracks and ships
primary analytical instrumentation and a variety of support equipment.

5.5.6.1 Shipping
Equipment is assigned a serial number and inventoried. Packaging and shipping is

handled internally for equipment which is relatively easy to handle such as optical
microscopes, hot plates, etc.

A professional hauling service vendor may be used for larg ipment (generally > 100
Ibs.) such as TEMs, spectrophotometers and fume hoods,ofWhere equipment is fragile.

Once equipment has been received by the labor Q strumentation must
undergo performance checks including:

e Calibrations

e IDL and MDL study (where applicabl

e Quality control checks.

These performance checks may ted by the Laboratory Manager and/or the
Department of Instrumentatig nning depending on the type of instrument and
the ability of the laborator % er. All checks are documented in the laboratory
equipment maintenanc

(Note: see also the a ]
instrumentation).

5.5.6.2 Storgge: Ol

Laboratopi adhere to the manufactures’ requirements for the storage of

instr @n.

5.5.7 Egq t Serviced or Calibrated by an Outside Vendor
In the event any major equipment is sent out of house for repair, the laboratory manager will
maintain a file documenting:

e Date of shipment

e Vendor information

e Service needed

e Date of return

OP for that test applicable to the specific

This information is to be recorded on the “Equipment Maintenance Log” form.

The laboratory is responsible for ensuring all equipment is calibrated prior to placing back into
service. Calibrations must meet the acceptance criteria established for that equipment.
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For laboratories maintaining ISO 17025 accreditation: Outside calibrations must be performed
to ISO 17025 standards by an ISO 17025 accredited calibration laboratory. The certificate of
calibration must indicate the calibration had been performed following the ISO standards.

5.5.8 Authorization to Operate Equipment

The laboratory manager is responsible for ensuring that only authorized personnel operate the
major laboratory instrumentation. Authorization is granted based on training and experience as
detailed in each of the method sections. Authorization may be given to personnel through the
completion of the qualifications checklist or verbally, depending upon type of instrumentation.
For example, approval for operation of the transmission electron microscope or
spectrophotometer is recorded on the training checklist for the test methd@d while the approval
for an acetone vaporizer or water bath may be done verbally.

5.5.9 Instrument Manuals
The laboratory manager is responsible for maintaining and re | instrument manuals
pertaining to use, calibration and maintenance. Instru are to be made available to
the analysts. The laboratory manager is responsible tofbe infegrmed of, and keep current with,
all new releases of information on all equipment.

5.5.10 Defective Equipment

Analytical and support equipment found b@c ive or performing poorly (out of
calibration) is removed from operation can be repaired. The defective equipment is
to be clearly labeled as “out of service oratory manager is to investigate whether the
defect has affected any reported anal results.

\

Measurement traceability
5.6.1 General
According to the Interna @ ocabulary of Basic and General Terms in Metrology (VIM),

traceability is the “pr@perty6f the results of a measurement or the value of a standard whereby
it can be related J references, usually national or international standards, through an
unbroken ch3ai @parison, all having stated uncertainties”. Any material used for

calibrati urp@ses in the laboratory must have its value traceable to NIST, if possible.
Procedures een developed following AIHA-LAP’s Guidelines for Traceability.

EMSL is committed to ensuring the traceability of data to national standards. This is
accomplished by setting specific requirements, including:

e  Use of Standard Reference Materials (SRMs) as certified and traceable to the National
Institute of Standards and Technology (NIST). SRMs are used for QC analysis and
training for achieving measurements of analysts and overall laboratory accuracy.
Certificates of analysis for SRMs must be on file in the laboratory before using the
material.

e  Calibration of instrumentation against NIST-traceable standards. Wherever possible,
reference materials used in the calibration and verification of instruments shall be
obtained from a recognized National Metrology Institute (NMl) (e.g., NIST), or a
producer accredited to ISO Guide 34 in combination with ISO 17025 calibration. For labs
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accredited to ISO 17025 by A2LA or AIHA-LAP, the 17025 accrediting body of the
producer shall also be an APLAC signatory (e.g., A2LA, ACLASS, and NVLAP).

e Analysis of consensus standards or proficiency testing samples where a qualified NIST-
traceable reference material is not available.

e Ensuring results are traceable to lots of consumables used in the prep and analysis of
samples.

5.6.2 Reference standards and reference materials

EMSL strives for all reference materials used by the laboratory to be traceable to certified
reference materials or other well-categorized reference materials, where applicable. Reference
materials shall be obtained from a vendor with a certificate of analysis which identifies the lot
number. When selecting sources for reference material, sources should b& from a national
metrology institute or an accredited reference material provider (R conforms with ISO
Guide 34 in combination with ISO/IEC 17025, or ILAC Guidelines f ompetence of
Reference Material Producers, ILAC G12. For laboratories accredi y AIHA-LAP or A2LA,
reference material providers must be selected which hold a @ iohs by accrediting bodies
recognized directly or indirectly by ILAC. The two major American accreditors of RMPs
are A2LA and ACLASS. Accredited RMP lists can be foufid on their websites.

Reference standards shall be NIST-traceable whereg-applicable, and include a 17025 calibration
certificate showing traceability and uncertainty of§gmeasurement in compliance with the
requirements in § 5.5.4 above. Referencesta s of measurement (e.g., NIST traceable
Thermometer, calibrated weights) maintaj e laboratory should only be used for
calibrations, when possible. \

Having multiple laboratory ope can facilitate the cost savings associated with the variety
of standard materials require rate both instrument and analyst. EMSL Analytical
allocates and distributes t tandard reference materials, where possible from 3 sources:

e The corpor el atory facility
o The Q rance Department
anagers or national directors

In order to he transfer of standards and reference materials between the original sources
and the laboratory(ies) a chain of custody type form must be completed (see EMSL Standard
and Reference Material Traceability Form). This form ensures traceability of measurements to a
national standard and verification of measurements to reference samples. Reference materials
are to be clearly labeled and stored as to maintain integrity.

As with equipment, specific procedures for which reference standards and reference materials
are required are detailed in the QMS Manual program-specific modules and analytical
procedures.

Reference materials shall be stored according to manufacturer recommendations. If no
expiration date is included on the material then a date shall be assigned that is appropriate for
the material.
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Common measurement standards and general policy requirements for
calibration/recertification are listed below:

5.6.2.1 Reference Weights/Working Weights:
Reference weights are distinguished from working weights by their intended use.
Reference weights are weight standards used only to annually verify the set(s) of
working weights used during routine operations in the laboratory (i.e., verifying
balances). Only laboratories with the capability of carrying out the procedures in the
EMSL Working Weight Verification SOP will have a dedicated set of reference weights.
At least every five (5) years reference weights shall be calibrated by an ISO 17025-
accredited calibration service issuing a certificate meeting the “Requirements for
Calibration Certificates from External Calibration Services” se

Working weights must be verified annually. If a lab does,n ave the capability, or does
not own a set of reference weights, calibration shall primed by an I1SO 17025-
accredited calibration service as above.
5.6.2.2 Reference Thermometer/Thermoc uplg)
Annually, the laboratory shall send at least,@ge thermometer to an outside ISO 17025-
accredited calibration service for calibrati is thermometer shall have readability
(e.g., the smallest division which @ stinguished) at least as precise as the most

D

precise temperature measuring tin the laboratory. Each temperature
measuring instrument shall beealibratéd to this Reference Thermometer at least every

12 months. See EMSL Ther @ r Calibration.Verification SOP for additional

requirements. \

icrom@ter; one can be loaned from the corporate QA Department upon request.

Sampling

EMSL does not ordinarily conduct sampling for its customers. Sampling guides are available
from the EMSL website for tests conducted by EMSL. Customers are instructed to ship samples
in clearly labeled, non-breakable airtight containers and to package such samples so as to
minimize damage or change in condition of the samples. Samples shipped by air must be placed
in containers that minimize jostling and damage. Samples should be packaged in non-static
packaging as applicable.

As EMSL is not present at the time of sampling, we take no responsibility for the quality of the
sampling performed or information provided (e.g., sampling method, identity of sampler,
locations, times or volumes.) EMSL procedures cover only the analysis of the samples
submitted. Any specific comments about sampling that the customer wishes to add to the
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report should be communicated on the chain of custody form, or in written correspondence to
the lab.

Compliance samples may be rejected if it is determined they have been inappropriately sampled
(e.g., improper volumes, containers, preservation, holding times). The customer is notified
immediately if it is clear that sampling has been performed incorrectly in such a manner as it
may affect the analysis. Reports may contain disclaimers if the sampling may affect the analysis.

Handling of test and calibration items
Rigorous sample tracking is fundamental to a QA program. The most thorough and complete
analysis is useless if performed on the wrong sample.

Our sample-tracking program is designed, to the extent that it is possi
requirements. It is also designed to have redundancy safeguards ver possible.

The procedures summarized below are described in detail in
SOP.

S®Sample Chain of Custody

5.8.1 Chain of Custody

In order to ensure the integrity of any sample, rec of its custody must be maintained
throughout the sample collection in the field, ack gement of receipt, acceptance by the
laboratory and analysis. The custody of t s@ will be tracked via the completion of a chain

of custody form. \

EMSL Analytical, Inc. does not colle es. Therefore, the chain of custody begins with the
customer in the field. EMSL ma&z;&'c ain of custody documents that customers are
encouraged to use where the ave their own form. Customers delivering samples
without a chain of custody fo | be required to complete a chain of custody prior to samples
being logged-in at the la @ pry. EMSL takes possession of samples by signing the “Received”
ody form. The chain of custody then accompanies the samples

section of the chain @t
through the Iabc@ il analysis and final reporting is complete. Original chain of custody

forms are retgned tothe customer with the final test report.

5.8.2 Sa eceipt

Upon receipt of samples, the administrative coordinator will check for obvious signs that the
sample integrity has not been compromised. Any problems with the samples will be reported to
the customer immediately. The customer chain of custody will be signed indicating samples
have been received by the laboratory.

5.8.3 Sample Acceptance

Samples are not accepted for analysis until they have been received and reviewed by the analyst
or preparatory personnel. This review includes verification of receipt of all samples against the
customer chain or custody. If samples are found to be unacceptable for analysis (see SOP for
examples of reasons for unacceptability) this will be communicated to the customer
immediately and this communication and any resulting instructions recorded.
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5.8.4 Log-in and Internal Chain of Custody

Log-in of samples is accomplished by authorized personnel using the Laboratory Information
Management System (Sample Master XP or SMXP). It is at this point that unique order ID
numbers and Sample ID numbers are assigned. This order number is physically attached to the
sample batch and serves to identify the sample set throughout the analysis. This, in
combination with the customer ID number uniquely identifies each sample. An internal chain of
custody is also generated at log-in which documents the handling of samples throughout the
laboratory. See the EMSL Sample Chain of Custody SOP for additional details on log-in and
internal chain of custody procedures.

5.8.5 Archival and Disposal of Samples
Once the analysis is complete and the analytical worksheet is signed, the analyst stores any
remaining portion of the sample in an appropriate storage area. All oxes are to be
stored in a safe manner for the period indicated for that category, ste, in accordance with
regulatory requirements. When a storage box is full, the monthsi ich the samples were
analyzed (or similar reference numbering system as appropria the operations, i.e., billing
number) is marked on it. A new storage box replaces these vhich is then stored until
time of disposal. All samples will be stored so as to praVide pgotection from any possible
contamination or loss of integrity.

Any specific storage requirements are document e analytical SOPs or in the QMS Manual
program-specific modules.

Upon request, samples will be returneO\\ustomer.

Assuring the quality of test anx&&atlon results
ethby use of results from the following sources:

Results from intra-lab and j -|ab testing

Performance in on-site a @ nts from accrediting agencies

Performance in profi esting programs

Completion of in J lity audits

Continued a %tandard and reference materials traceable to third party programs
Quality centrol Feamnalysis

Calibration rements

Quality control is performed continuously throughout the course of laboratory operations regardless of
laboratory productivity and is made part of the normal course of laboratory sample analysis. Frequency
and volume of QC analysis is based on regulatory requirements and good laboratory practice. The
frequency of QC analysis must be consistent and reflect the sample volume at any given time (QC is not
performed all at one time - in preparation of an audit, for example).

Performance criteria will be maintained for both individual analysts and for the entire laboratory. The
standards for acceptance criteria, frequency and volume are documented in the program modules.
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5.9.1 Quality control program and review

The overall quality control program is established and overseen by the corporate QA manager
and National Directors in order to ensure that each EMSL laboratory produces quality data. Each
branch laboratory’s QA program is implemented and managed by the quality assurance
coordinator for that location. This process ensures fulfillment of our commitment to our
customers, that our data is legally defensible, and that all personnel perform their
responsibilities properly.

In addition to the review of quality control data for final report approval, the overall QC
performance of the laboratory shall be reviewed on a regular basis in accordance with
regulatory agency requirements. Specific quality control procedures are detailed in the program
modules.

In general, QC analysis represents at least 10% of all analysis perfg
inter-analyst reanalysis, intra-analyst reanalysis, intra-laboratogyreaf
reference standards and blanks at the frequencies required @

program specific QMS Manual Modules.

In the event a small number of samples have been,recei r a particular test (<10 samples for
example), the laboratory manager and/or the lab ity control coordinator must ensure that
at least one of the samples are subject to qualit . Inter-analyst reanalysis is performed
by authorized analysts. Re-analysis by a t@xo to be considered as true duplicate

QCanalysis will entail
lysis, analysis of
tical method and/or

analyses.

The laboratory manager reviews therdata sheets and the reanalysis data on a monthly basis
(minimum). If the quality contr& ses are within control limits, the results will be cleared
for reporting. As long as thov ics are deemed acceptable, customer reports will continue

to be processed.

If the difference betv@@yses exceeds statistically derived control limits, the laboratory
manager and the ill review the sample data and resolve the differences. A detailed
corrective ac @t recording all activity is submitted to the QA manager. (See “Control of
non-conf@rmin k” and “Corrective action” sections of this manual.)

The quality review also includes a check on calibration data. Measurements are checked against
the acceptance criteria. If any measurement is out of compliance, the Laboratory Manager is
responsible for investing the cause and initiating a corrective action.

In cases where analysts are transferred temporarily to another laboratory, QC data produced by
that analyst will be associated with the laboratory at which the data was produced for purposes
of determining percentages of QC analysis performed. Likewise, inter-analyst data produced by
that analyst will be associated with the lab at which it was produced. The analyst’s CV from
their original lab shall be utilized when applicable.

However, a transfer analyst’s QC data will also be associated with the analyst for purposes of
determining on-going capability. A copy of the data may be held by the analyst and placed in
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their ongoing training records at their home lab. This may include intra-analyst samples as well
as analysis of known samples or PT/RR results.

5.9.2 Quarterly report

The person responsible for overseeing the QA in the lab (i.e., the lab quality assurance
coordinator or laboratory manager) completes a report every quarter for the laboratory
manager. In the cases where the laboratory manager is the QA person, the report is written for
the national director or corporate QA manager. These reports are designed to express concerns,
address needs and report any major changes to management. They are ultimately submitted to
the corporate QA department for review.

Format shall include the following topics:

e« Summary of quality control data (e.g., QC reanalysis that m been out of control
limits and the corrective action)

. Uncertainty Measurements — Sr for Micro; CV for PC\M,g oS

e  Summary of the number of corrective actions initiate closed along with detail on

any major issues

¢  Summary of preventative actions

e Calibration/Instrument Maintenance: dates o arterly, semi-Annual or Annual
equipment calibrations and any non-routiie maintenance performed.

o Equipment Issues: summary of any outs g equipment issues

e  Summary of quarterly contaminatio itoring
e  Customer Problems \
e  Safety issues and results of safe its

¢  Report of findings from a @ al audits or external audits conducted during quarter
e  Results of proficiency & and/or round robin analysis

e Summary of staffin r changes
. Misc.

5.9.3 Proficiency Tésti ograms

Laboratories partieigating in proficiency testing (PT) programs will ensure the analysis is

me sample tracking procedures, analytical methodology and analyzed by
s)'as under normal, customer sample conditions. At no time is there inter-

ge of proficiency samples.

laboratory

PT programs in which EMSL Analytical Laboratories participate include, but are not limited to:

e NVLAP —for PLM bulk and TEM airborne asbestos analysis

e  AIHA-PAT - for environmental microbiology, environmental lead, organics, metals,
silica, asbestos

. New York State ELAP — for asbestos in air, bulk and water; water microbiology; non-
potable water chemistry

e  RTC—for asbestos in drinking water

e  ERA —for microbiology and TO-15

e  WASP —for formaldehyde

e Bowser-Morner —for radon
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Samples with instructions and accompanying report sheets are distributed to the appropriate
laboratory staff or designee. The samples are incorporated into the normal sample load and
analyzed as would a normal customer sample. Results are calculated and reported on the
supplied forms. The result forms are double-checked against the raw data for data entry
transcription or omission errors.

Records of proficiency testing analysis are to be completed and maintained in a separate
laboratory PT file. This data is also maintained for each participating analyst in his or her
personal training file.

Laboratory managers are to ensure that all PT results prepared for submittal are carefully
reviewed prior to release. Any calculations are to be reviewed and checked closely. This review
will include a check of raw data against final concentrations for final . All qualified
analysts shall analyze the proficiency samples. One result is submij o the providing agency
for scoring. Results from all analysts are reviewed by the labor anager, but are not
averaged. The laboratory manager indiscriminately (random ses$ which result to submit
to the agency for scoring.

The data is reported using the appropriate format and . Data may be reported by mail,
fax or by the internet depending on the requiremegts. If email results are required — the
instructions given by the submitting agency are fo @ . Copies of confirmation of “data sent
and received” are placed in the file with the da e laboratory manager is responsible for
submitting the scored results from each to the Quality Assurance Department where it
is tracked for trends and evaluated agai ceptance limits.

Whenever a laboratory reportsxlier on a proficiency testing round, a Corrective Action
shall be initiated to review thg®fgoteause of the outlier. As this is equivalent to reporting
incorrect results to a cust a PT outlier should be treated accordingly. This process shall
be completed within thi@) ays of receipt of results.

the laborato s non-proficient, this will be indicated in the report to the laboratory
containing,the s of a given study. The lab manager and/or QA manager will investigate the
reasons for oor performance. A corrective action plan will be developed by the QA
manager and the lab manager. The plan will be written by the laboratory manager who will
submit the plan to QA manager for review. The plan will include all actions that will be taken
(along with a timetable) to bring the quality of data to an acceptable level. Once the plan is
acceptable, this should be forwarded to the Corporate Quality Assurance Manager for review
and approval.

The laboratory r%&ain Proficiency status “P” for all parameters tested and reported. If
u

All records for proficiency samples are kept in files for each analyst along with the scored
results.

EMSL authorizes the release of proficiency testing results from the proficiency testing provider
to its various accrediting authorities whenever such disclosures are required. When possible,
standing authorizations are granted. The QA department is responsible for ensuring the
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distribution of proficiency testing results to outside agencies when requested or required (See
EMSL Policy on Testing Results Reporting for current requirements).

Several accreditation bodies (AB’s) require that, as a condition of accreditation, results from
proficiency testing (PT) programs used as a demonstration of competency for methods for which
the laboratory is accredited be reported to the AB on a regular basis.

The following is a list of AB’s that require PT results be forwarded on receipt:

AB Name Programs to Report Report to:
A2LA* AIHA ELPAT results (Lead labs) Accreditatjon
AIHA EMPAT results (Micro labs) Specialist
AlHA 3" party PTs not offered by AIHA (e.g., Accreditath
Pharma RR, AOAC Food, API Food)
Hawaii Asbestos in Water PT results ditation Officer
Louisiana** AIHA IHPAT results (IH labs) editation Officer
AIHA ELPAT results (Lead Labs)
NVLAP results — PLM & TEM
Massachusetts Asbestos in Water PT results Accreditation
Specialist
Ohio AIHA ELPAT results (Lead L Accreditation
Specialist
S. Carolina*** Asbestos in Water PT tes Accreditation
Specialist

*  Data to be reported using A2LA F

%— PROFICIENCY TESTING DATA SUBMISSION FORM.

Corrective actions required fo%jtlying results within thirty (30) days of receipt of results.

**  Requires submission of CA

results.

0 failures only within thirty (30) days of receipt of results.

R
*** Requires data to be subﬁf%ctly from PT provider. NY ELAP contacted by QA Dept. to send

The EMSL corp
of external pfgfi
submitted as a

AIHA EMP

ncytesting (PT) results to accrediting authorities whom require results be
ndition of accreditation. For PT tests which use online reporting options (e.g.,
ct, ELPAT, IHPAT, NVLAP), the QA Department logs onto the reporting website

Q@ly Assurance Department maintains responsibility for reporting results

once final results have been posted and downloads a copy of the results which are then
forwarded to the appropriate AB(s) according to their result submission requirements. For all
other programs, laboratories forward results to the QA department when received and copies
are prepared for submission to accrediting authorities. Generally, results are forwarded within

30 days of receipt.

5.9.4 EMSL Round Robin Programs
Periodically, the Quality Assurance Department and/or national directors will provide a
company-wide round robin program. Samples are to be analyzed by all active analysts. The
laboratory manager is to submit results of all analysts who participated in the round to the
Quality Assurance Department, where all results will be scored and graphed using standard

deviation statistics.
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The laboratory manager is responsible for ensuring that any results falling outside of the control
limits be investigated and a corrective action report are completed.

5.10 Reporting the results

The customer report is, ultimately, our “final product”. This report reflects on our standard of quality.
This section describes EMSL corporate policy on the procedures, policies and formats for reporting
analytical data. Additional, test specific requirements are listed in the program modules.

5.10.1 Test reports
Each final report will have at a minimum the following information:
e Laboratory identification and address
e Name and address of customer
o Date of receipt by laboratory (or original chain of custo hed
e Unique sample IDs
e  Description of sample (or original chain of custody
e Identification and description of test procedur
e  Results of testing and analysis
e Any deviations or additions to test specificatio

¢ Name and signature of responsible pers aboratory Manager or designee)
e Any applicable disclaimers and stateme specific SOPs)
¢ Notification of any deviations fr method

e  An estimation of uncertainty sted by customer, required in the analytical
SOP, or when necessary for v\' retation of data.

e  For reports issued under t P, a statement that the report must not be used by
the customer to cIaim&ct certification, approval, or endorsement by NVLAP, NIST,

or any agency of th erab government.
¢ Information on alyses that had been subcontracted (attach subcontract labs

a
report) é

The signature of st is not made a part of the final report unless requested by the
customer. A accept responsibility for the data generated by signing the worksheets.

s to the methods cited on the report will include all applicable comments and
disclaimers as issued by the QA manager.

When by written agreement any of these items are excluded from the final report, a copy of the
written agreement shall be maintained in the laboratory and all information not reported shall
be readily available upon request. Where requests to remove required disclaimers are received,
the laboratory should consult with the QA department or national directors prior to proceeding
since these are in many cases designed to protect EMSL by qualifying results.

5.10.1.1 Use of Significant Figures
Where stated, results are to be reported to the amount of significant figures prescribed
by the analytical method. In the absence of a method requirement for significant
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figures, the number of significant figures reported is equal to the number of significant
figures present in the analytical measurement with the least precision.

5.10.1.2 Reference to Accreditation

Each accreditation agency sets its own requirements for use of its logo on customer
reports. Likewise, additional requirements may be set for references made to
accreditation. The specific policies set forth by the accrediting agencies can be found in
an Appendix to this manual. In addition, EMSL’s general policies can be found in § 5.11
below.

5.10.1.3 Listing of Accreditation/Required Statements (See also §5.11 below)
Laboratory accreditation is presented on the report with a referenge to the agency,

approved accredited laboratory logo.

The citation of the accreditation will not be used in 3
laboratory’s accreditation status. Citation of accredit
of analytical test applicable to that accreditatioh onlyglf a particular analysis is
performed which is not covered by an accredita ogram, the report contains no
reference to that accreditation agency or ains the statement, “This report contains
data that are (is) not covered by the XXX itation”. If a final report contains a

combination of data for both accr di@ non-accredited analysis, the non-
accredited tests will be marked \

Reference to an accreditati applicant laboratory that has not yet achieved

accreditation shall incluxatement accurately reflecting the laboratory’s status.

Certificates of accre% pplicable to the analysis) may be made part of the report
0

if requested by th er.

The title of thie a val signatory shall appear on the final report that displays the
accreditagiop.

IMthe r :ases where the analysis (or part of the analysis) has been subcontracted, the
rep | clearly state that the data had been subcontracted. The report will include
the statement “This report contains data that were produced under subcontract by
Laboratory X.” If the subcontract laboratory is accredited, the report will cite the
accreditation agency and the Lab’s ID code.

5.10.1.4 Proficiency Testing

Ambiguous reference to a Proficiency Testing Program (PAT) must be avoided. For
example, listing of a PAT Identification number must be clearly identified with a
statement such as “EMSL XXXX (location) Participates in the AIHA Proficiency
Analytical Testing (PAT) Program for Asbestos: ID #123546” to avoid inappropriate
representation of full accreditation.
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5.10.1.5 Statement on Quality Control Results — ELLAP AIHA-LAP requirement

For those laboratories, which maintain the ELLAP AIHA-LAP certification, final reports
will state: “The QC data associated with the sample results included in this report meet
the recovery and precision requirements established by the AIHA-LAP, unless specifically
indicated otherwise.”

5.10.1.6 Suspension of Accreditation
In the unlikely event that a laboratory’s accreditation is revoked or suspended,
reference (logo and lab code number) to the accreditation and the scope of
accreditation will be removed from all applicable documentation until accreditation is
reinstated. Documentation includes:

. Final reports

o Marketing materials such as brochures, mailers, et

o EMSL website
m joRal director and QA
3 ith equivalent

In the case of AIHA-LAP ELLAP matrix suspgfisions, the laboratory shall inform AIHA-LAP
in writing within ten (10) business days, o dures for any samples that are received
by the laboratory for analysis in t s@ ed FoT(s) until accreditation is restored.

In addition, at the discretion of the laboratory manag
Department samples may be subcontracted to
accreditations.

cies (Notification of Compliance Reports)
SL can report analytical results directly to a

er authority, state environmental department, etc.)
e agencies specialized forms if requested. In these
ort must also be submitted.

5.10.1.7 Reporting to Governi
At the request of the custo
compliance agency (sta
Results can be submi
cases, the original

val
released only after the data has been reviewed by an approved

t alt cases the review is independent and performed by a qualified individual
alyst (some exceptions are listed below). This review is documented with the
ewer on the “Screened” line on the Internal Chain of Custody form. This review

5.10.2 Final Repo
Final customer r
reviewer. In
other th
initials of th
includes:

Quality Control Review

Quality control analysis performed for that specific batch of customer sample (see note), is
compared against acceptance criteria. (Note: Our quality control program is designed to comply
with the requirement of State, Federal and independent accrediting authorities’ policy for
reanalysis. A minimum of 10% of the total sample volume analyzed by the laboratory is
reanalyzed. The analysis of standard and blank samples are also included in the total number
required for QC, therefore, this number may vary. The laboratory randomly selects the number of
quality control samples out of all the samples analyzed within any given time period for this
reanalysis. The quality control samples may or may not include samples associated with the set
of results being approved for reporting).
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In addition to QC review, analytical data is reported with confidence based on compliance with
this QA program. The quality of the data reported is ensured through the procedures and
policies as documented in this manual, including:

e Delineation of responsibility

e  Compliance with analytical standard operating procedures

e  Following calibration protocols

e  Fulfillment of the required amount of quality control analysis

e  Satisfaction of training requirements

Review of Data

e Raw data (e.g., from bench sheets, prep logs, printouts from instfumentation) and the

information on the chain of custody are reviewed for corre 3

against the typed information on the final report to che 3

e  Date derived from calculations will be reviewed to e at they appear correct

based on the recorded data (this may be a brief ove

e  Where appropriate, correlations between datawill ewed to ensure the
sensibility of the data.

Appropriate Methodology
The review also verifies that the correct methodo as performed on the samples. This is
done by checking on the customer’s request @umented on the chain of custody, as well as

any supplemental conversations with c& recorded in laboratory records (if any).
iohies)

5.10.2.1  Approved Signa 'S

An approved signatory onsible for the technical content of the report and is the
person to be contact accrediting authorities or customers in case of questions
or problems with the%epott. Signatories shall be persons with responsibility, authority
and technical ca @ y for the results provided. Technical capability is defined as the
having the aptitudé&for understanding the analysis and ability to recognize an error. It
does not at the approval signatory must be an approved analyst.

The Quality’Assurance Department, regional manager or national director can qualify
the atory manager as an approved EMSL signatory. (See Final Report Approval
Form and Electronic Signature Sample.)

The laboratory manager may assign designated personnel to perform the task of final
review and approval. This designation must be clearly documented (See Final Report
Approval Form and Electronic Signature Sample.)

5.10.2.2 Exceptions to Peer Review Requirement
5.10.2.2.1 All AIHA-LAP accredited analysis must be independently reviewed
before it is released to the customer. No exceptions can be applied
to work done under the AIHA-LAP accreditation. If work must be
released prior to independent review, it must be marked
“Preliminary” as per § 5.10.7 below.

Controlled Document QMSM Page 79 of 90
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 85 of 344
EMSL QMS MANUAL

Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

5.10.2.2.2 For non-AIHA-LAP work, an independent review shall always be
performed except under the specific circumstances identified
below. In all other cases, work being reported prior to customers
prior to independent review must be marked as “Preliminary” as
per § 5.10.7 below.

5.10.2.2.3 Only in the following circumstances can a report be issued as Final
without a second independent review being performed. In these
circumstances, the report shall be reviewed by the original analyst
prior to release. Whenever an exception is being applied, the
number of the exception which appears below, shall be documented
next to the “Screened” line of the Inter of Custody to
document the circumstances.

(1) Non-AIHA-LAP analysis pe
regular business hours (jte., 8- F) when a reviewer is not
available to review k the TAT.

(2) Non-AIHA-LAP analysis performed during a laboratory’s
regular business ho en a reviewer is not available to
review work re the TAT due to extended leave.

5.10.3 Opinions and interpretations @
EMSL generally discourages statements \ s and interpretations on reports; however, a
i

specialized report which contains res terpretations as to whether the results are in or

outside criteria is available. K
&ontractors

5.10.4  Testing obtained fr
When a test report contai ults obtained from a subcontractor, these will be clearly

identified. See the EMSL@O tract SOP for detailed procedures.

outside of a laboratory’s

5.10.5 Confidenti nsmission of results
In order to e that customer confidentiality is maintained when results are reported, a
confidentiality stat€ment is included with the results report.

There are a number of forms of result transmission used by EMSL. These include:

1) Fax through Sample Master - A fax cover sheet is automatically included with the
transmission. The fax cover sheet includes the standard confidentiality statement. — “This
information may contain privileged and confidential information and is solely for the use of the
sender’s intended recipient(s). If you receive this information in error, please notify the sender
and delete all copies.”

2) Email through Sample Master — The confidentiality statement is (automatically) included in
the body of the e-mail — “This email may contain privileged and confidential information and is
solely for the use of the sender's intended recipient(s). If you received this email in error, please
notify the sender by reply email and delete all copies and attachments. Thank you”
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3) Manual fax — the cover page and report is printed through Sample Master and manually
faxed to the customer. The cover page includes the confidentiality statement - “This
information may contain privileged and confidential information and is solely for the use of the
sender’s intended recipient(s). If you receive this information in error, please notify the sender
and delete all copies.” Note: Evidence of transmittal (fax receipt or email record) is to be
retained and will serve as a formal record of receipt.

4) Use of LabConnect — The user must agree to the terms before using this service. The
agreement includes the statement: “The results available on this site are provided as a matter of
service and convenience for customers of EMSL. They are intended for use only by authorized
parties and are confidential in nature. It is the responsibility of our customers to maintain and
update their user accounts to insure that no unauthorized access is allo its employees. If
you are not an authorized user, do not attempt to enter. While th ts have been verified for
accuracy against our analytical reports, they are not intended g pstitute for a hardcopy or
approved electronic report. Please contact your Account Rep @ ive if you have any
questions regarding the available information.” The user pted to check “I accept the legal
conditions above” or “I do not accept the legal conditiofis aboue”

5) Mail (US Postal Service) — the front of the mailifg.envelope includes a statement — “The
information contained in this correspondence ma @ win privileged and confidential
information and is solely for the use of the,se intended recipient’). If you received this

correspondence in error, please notify E/\ ical and return to sender".

5.10.6  Verbal Results

Where it is necessary to provid%& results, it is EMSL policy to discuss analytical
methodology and results onl s are provided ‘verbatim’ by giving sample number and
concentration only. Unde ircimstances are results given as fail, pass, meeting acceptance
criteria, etc. Interpretati results is the responsibility of the customer. A note to the file
must be made each al results are given (note on the chain of custody and/or the

customer comm§ log).

5.10.7 reliminary Reports

Corporate palicy’discourages the issue of draft or preliminary data (for example, results that
have not yet gone through a quality control review). However, there are circumstances where
this may be unavoidable as a result of turnaround time issues, staffing situations etc. If the

laboratory manager chooses to provide preliminary data, the report is not signed and will clearly
state “preliminary results”.

A report is defined as ‘preliminary’ when it has not been reviewed following the procedures in
§ 5.10.2.2 above.

A final, signed report must eventually be provided to the customer. If any changes are made
between the preliminary and final reports, the customer is notified with a statement on the final
report or by verbal contact. Verbal notifications must be recorded in writing on the internal
chain of custody and/or in the customer correspondence log.
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5.10.8 Exported Data

Exported data is provided in a variety of formats, (generally PDF format) depending on the
specific needs of our customers. Export formats for data deliverables are implemented and
controlled by the corporate IT staff, which has the flexibility to implement new export formats
as required. Final, signed customer reports are to be submitted in addition to delivery by email
or CD. Electronically delivered data is not intended to replace hard copy results unless otherwise
requested by a customer. In this way, exported data can be verified. Electronically transmitted
results meet the requirements of the QA policies as documented in this manual.

5.10.9 Amendments to test reports
In the event of any change to the final report after issue, the amended report must indicate that
the report is revised, the date of that revision and the reason for the 3 ent. The revisions
must include the original reference number. The statement: "A report — this report is
an amendment to the test report dated 00/00/00” and the reasen amendment must be
included in the report. This statement is added in the report @ area of the report.
Customers must be informed immediately of the chang

LIM am. Tracking is done with the

laboratory files, which include a printout of the orjgigal and amended report. When
amendments to the final report result from a non % brmity, a corrective action form will be
completed and filed by appropriate pers@wmg the EMSL Corrective Action SOP.

The laboratory sample set is not re-logged into th

Changes requiring an amended reportj ut are not limited to:

e  Errorsinsample results

e  Atypographical error \& location, sample volume, sample id, etc.) that impacts
the final results

e  Reportsissued todncerrect customer

e Changes requey customer
Use of Accredita s and/or References to Accreditation in Advertising and Customer
Reports
EMSL hasWdefined the requirements for referencing accreditation in reports, advertising and
promotiona erials in the EMSL Referencing Accreditation — Advertising Policy SOP. This

procedure has been developed based on the requirements of ISO/IEC 17025:2005, A2LA — P101
and NVLAP HB 150-Annex A.

REVISION HISTORY

Previous revision histories are available from the QA department on request.

Revision Date Changes
16 5/30/13 | Changed QAM to QMS Manual. Changed Client to Customer.
Removed contents of Section 5.11 and following subsections and referenced the
appropriate SOP.
5.2.1.10 — Updated title to Quality Systems Manager from Quality Programs Manager
5.2.1.11 — List of authorized tasks added from previous amendment, last paragraph added
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5.4.6 — Last paragraph added from previous amendment.

5.4.7 — Note moved from 5.4.7.2.1

5.4.7.1.1. - Deleted 2™ paragraph regarding remote log-in.

5.5.3 — 1% paragraph, deleted last sentence. 2" paragraph regarding specific requirements
deleted. Look to SOP for requirements. Last sentence added referring back to SOPs.
5.5.3.1-3 — Overhauled to remove requirements and reference SOPs as appropriate.
5.5.3.3. — Added note on recording CF.

5.6.1 — Clarified 2™ bullet & 4™ bullet. Deleted last paragraph

Removed prior section 5.6.2 and moved info into 5.5.3 and 5.6.2.

5.6.2.1-5.6.2.3 — Revised to remove details and refer back to SOPs.

5.8.4 — Removed 2™ paragraph regarding remote log-in

5.10.1 — Removed 4" paragraph.

5.10.3 — Removed last 3 paragraphs and replaced with second halfiof sentence.

5.11 — Removed section and replaced with reference to Adv ing SOP and outside
requirements.

15 9/16/11

5.6.1 — Added example of APLAC signatories. Added refe to Policy on Traceability.
5.6.2 — Expanded section to cover requirements for ti@n of support equipment AND
Standards.

5.6.2.1 -5.6.2.1.3 — Added requirements for gélibra rts from outside agencies.

5.6.3 — Added note that reference materials MUST b& obtained from accredited reference
material providers (when possible) and@dde nce to A2LA and ACLASS.

5.9.3 — Added TO-15 to list of program vided by ERA.

5.9.3 — Added requirement that when outlier is reported on PT a corrective action
is required. Added requiremti&S rective actions on PT outliers must be forwarded

to corporate QA departmen ormation regarding reporting of PT results to
accrediting agencies (this s

the PT Reporting Policy).
5.11.3 — Expanded secti 7@3 o also refer to references to accreditation on reports
and not just use of .
5.11.3.3 — Modifie ment to ensure that WHENEVER both accredited and non-
accredited res

Previously, thi only necessary if accreditation was referenced.

14 7/1/11

d that if TM or TD will be absent for more than 30 days, this must be

re ccrediting agencies.

.@Clariﬁed requirement that all employees (FT/PT, perm/temp) must read QAM
Ps related to their work.

5.2/2.4.1 — Added instruction for conducting initial DOC where checklists are not available.
.2.2.4.2 — New section clarifying frequency of Initial DOCs. Must be conducted where
method has not been used for 12 months.

5.2.2.5.3 — Clarifies that lab management that conducts analysis cannot sign their own
DOC recertifications.

5.2.2.8 — Note changed to allow raw data supporting DOCs to be referenced in personnel
folders instead of being included within.

5.4.5 — Clarified that TNI requires a new Initial DOC be conducted when method has not
been used in 12 months. Adds language noting TNI exception for methods used for at
least one year prior to applying for TNI accreditation.

5.4.7.1.2 — Section change to correctly require the customer chain of custody be initialed
by the prep person/analyst prior to beginning work on samples.

5.5.3 — Added 2" paragraph w/ requirements for calibration certs received from outside
accrediting bodies.

5.6.1 — Added addl language to 2" bullet point requiring reference materials be obtained
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from NMI, or producer accredited to ISO 34 & 17025, A2LA and AIHA accredited labs must
also use a producer recognized by APLAC.

5.6.2.1 — Modified language for balance calibrations to state they must be done onsite by a
17025 accredited calibration provider.

5.6.3 — Added requirement that AIHA or A2LA accredited labs must obtain reference
materials from providers recognized directly or indirectly by ILAC.

5.10.1 — Removed requirement that date of issue appear on report. No longer a TNI
requirement.

5.10.1.4 — Previous section on “Certification of Test Results for NELAC labs” removed as it
is no longer a TNI requirement.

5.11.1.3 — Clarified that accreditation symbols may not be used prior to receiving
accreditation.

5.11.3.3 — Added last sentence with specific NVLAP requirement.
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APPENDIX A: Glossary

ACS — American Chemical Society

Accuracy — The closeness of a measured result to a known, theoretical or target value. This should be
distinguished from “Precision” below.

AHERA — Asbestos Hazard Emergency Response Act
AIHA-LAP — American Industrial Hygiene Association Laboratory Accreditation Program

Alternative Method (procedure) - A major modification to standard methods SL Standard
Operating Procedures

Amended Report (see also revised report) — A report which reflects ge'or correction to an
original report

Analytical Sensitivity - The lowest concentration that can be detected’by the method, based upon the
amount or portion of sample analyzed (e.g., for methods inWolving a count = 1 raw count per amount or
portion of sample analyzed, calculated and expressed in t al reporting units).

Analytical Worksheet (Bench Sheet) — The for \@e analyst to collect the raw analytical data
during analysis. Om\

Bench Sheet- (see “Analytical Workshe

Branch Laboratory — All EMSL Iabor@excludmg those located at 200 Route 130 North,
Cinnaminson, NJ 08077

Chain of Custody — An un G’ail of accountability that ensures the physical security of samples,
data and records.

Chemical Hygiene Plan #A program which defines the work practices and procedures to ensure that
employees of EMSL Analytical are protected from health hazards associated with hazardous chemicals

with which they may work or be exposed. EMSL’s chemical hygiene plan also includes its Biosafety
Guide.

Coefficient of Variation (CV) - Standard deviation divided by the mean. Note: The Relative Standard
Deviation (RSD) is the absolute value of the coefficient of variation.

Consensus standards — Samples with values assigned based on a statistically significant number of
repetitive analyses.

Corporate Management — Staff members which include the Company President, Vice Presidents, QA
Manager, National Directors, MIS Manager, Controller, Collection Manager and Equipment Manager.

Controlled Document QMSM Page 85 of 90
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 91 of 344
EMSL QMS MANUAL
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

Culturable - Capable of, or fit for, being cultivated. (antonym: non-culturable).

Note: Prior to Revision 10 of this document the terms Viable/Non-viable were used in place of
Culturable/Non-culturable. This terminology may still occur in some documents published prior to the
date of publication of Revision 10.

Document (noun): A written policy, procedure, instruction, form, template, etc. which is revision
sensitive. If an outdated revision is used it could cause the wrong process to be followed (e.g., not all
required information is included on a previous revision of a form template). Contrast with “Record”
below.

Customer — Any person or entity that receives products or services from EMSL.

EMSL Environmental Laboratories — Laboratory facilities/locations perfor, he analysis for the
analytical programs including asbestos, environmental lead, environmeag crobiology, various IH
parameters (organics, metals, etc.) and environmental chemistry pana etals, organics,
inorganics, wet chemistry).

Integrity — Sound, honest, true

Inter — analyst/lab — Re-analysis of the same sample by a nt analyst/lab

Intra — analyst/lab — Re-analysis of the same sa N e same analyst/lab

Measurand — The quantity intended to be g . In determining measurement uncertainty, this is

usually defined in terms of the analyte l& easured, on a specific sampling matrix, prepared and
measured by a specific method.

Measurement Uncertainty — Th@r ainty (or range of dispersion) of a measurement resulting from
random and systematic error§’i step of the measurement process. Where a systematic bias exists

and is not corrected for, ould be reported separately.
Method Detectiof Limi L) - The minimum concentration of an analyte that, in a given matrix and
with a specific met as a 99 percent probability of being identified, qualitatively or quantitatively

measured, and reported to be greater than zero.

Method Validation — See Validation, Methods

NIST — National Institute of Standards and Technology

NLLAP — National Lead Laboratory Accreditation Program
NMI — National Metrology/Measurement Institute (e.g., NIST)

Non-conformity — A deficiency, error or a lack of compliance with the procedures or policies
documented in this manual.
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Non-Standard Method — An analytical procedure which is developed in-house or a significant
modification to a published procedure which requires validation prior to being introduced into the
laboratory. See also Standard Method.

NVLAP — National Voluntary Laboratory Accreditation Program
NYS ELAP — New York State Environmental Laboratory Approval Program

Precision— Closeness of repeated measurements to one another. This should be distinguished from
“Accuracy” above.

Proficiency Testing (PT) — As systematic program in which one or more stan samples is analyzed
by one or more laboratories to determine the capability of each participa

Program Module — Sections of this QMS Manual which address anal @ etRod specific requirements
(e.g., asbestos, lead, microbiology, IH organics and IH inorganics

Quality Assurance (QA) — The total integrated program for assuring reliably of the measurement and
monitoring of data.

Quality Assurance Department - The QA Depart nt@a ed by the Quality Assurance Manager. The
Department minimally consists of the QA Mana ministrative Assistant, but may also include

other EMSL staff members or outside consult ighed to special projects or teams as assigned.

QAM - Quality Assurance Manager. rlor to revision 16 of this document, also an acronym for
“Quality Assurance Manual” which h enamed to Quality Management System (QMS) Manual.

Quality Control (QC) — The ro plication of procedures for obtaining prescribed standards of

performance in the momton asurement process.

Quality Managemen m A set of policies, processes and procedures required for planning and

execution.

Quality Management System (QMS) Manual — This manual and related program modules. Previously
named “Quality Assurance Manual” or “QAM” prior to Revision 16. All old references in other
management system documents to the “Quality Assurance Manual” or “QAM” refer to this document.

Reagents — A substance reacting with another substance. Lab reagents are compounds such as
hydrochloric acid used in the analysis.

Reanalysis — A second analysis of the same sample (see also inter or intra).
Record (noun): A written record of events which are not revision sensitive. Data records related to

analytical activities should form an unbroken trail between sample receipt and reporting including
records of custody, prep and analytical steps, customer correspondence, equipment used, calibration
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records of that instrument, etc. Records are controlled as per the EMSL Control of Records SOP.
Contrast with a “Document” defined above. A form template is a document (revision sensitive), once
information is entered on the form, the completed form is considered a record (cannot be revised only
corrected as per SOP.

Reference Materials — General term used to describe samples, which have a known value. These could
include standards, proficiency testing samples and consensus standards.

Reference Material Provider (RMP) —.EMSL requires that for tests accredited by AIHA-LAP or A2LA that

all reference materials purchased after January 1, 2013 be purchased from I1SO G34 accredited RMPs.
A2LA and ACLASS both accredit to the G34 guideline.

Relative Standard Deviation (Sr or S, or RSD)- See “Coefficient of Variation’

Reference Weights: Set of weights which are used only to calibrate workigg
They may also be used for periodic calibrations of other equipment, @ on a routine basis (e.g. for
daily balance verifications). Reference weights shall be calibrat gVery five (5) years. Extra care

shall be taken to maintain the integrity of the standard.

Reporting Limit — The lowest concentration of analyte in ple that can be reported with a defined,
reproducible level of certainty. This value is based on andard used for instrument calibration.
For environmental lead analyses, the reporting lini e at least twice the MDL.

Revised Report (see also amended report) — which reflects a change or correction to an
original report.

Round Robin — An exchange of sam s&ther laboratories. May be 2 or more.

RPD — Relative Percent Differe:c@culated asRPD=|R1-R2| X100
{

R
Where: R1-R2 = differen values

R= averaggwo values
SRM - Standard Re ce Material
Standards — Samples (materials) of known concentrations

Standard Methods - Methods published by regulatory agencies such as EPA, NIOSH, OSHA, State
agencies. Also includes methods developed by recognized scientific agencies and/or individual groups
such as ASTM and Chatfield. If a method is significantly modified (e.g., changes to the method which
may affect the principle of analysis), it shall no longer be considered Standard and shall be validated as a
non-standard method.

Standard Operating Procedure — A written document that details the method of an operation, analysis
or action whose techniques and procedures are thoroughly prescribed and which is accepted as the
method for performing certain routine or repetitive tasks.
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Sub-facility — Term used associated with the NVLAP program. A sub-facility is considered an extension
of the Main Facility (Cinnaminson, NJ). It receives technical direction and quality management from the
Main Facility.

Traceability - A process whereby the result from a measuring instrument (or a material measure) can be
compared, in one or more stages, with a national or international standard for the measurand in
question.

Validation, Method — Planned process which must be completed prior to adoption of a new method by
which the method’s performance criteria are determined and documented. Performance criteria may
include accuracy, precision, linearity, LOQ, LOD, and/or ruggedness.

Verification, Equipment — Process whereby equipment is checked agains tance criteria to ensure
that it is operating properly. Generally, a routine scheduled check perfagn y the laboratory.

—

Verification, Methods — A process whereby a laboratory verifies nfperform a standard method
or previously validated method within acceptable criteria at th&/location and with analysts and
equipment at the location at which verification is performed.

Working Weights - A set of weights which are used during e measurements and verifications in

the laboratory. Working weights shall be calibrat a@y In-house using a set of reference weights as

defined above, or by an outside vendor if lab do\ e a set of in-house reference weights.
HISTORY

Previous revision histories are available fro epartment on request.

Revision Date a S

16 5/30/13 dded:
- Accuracy

O - Document (noun)
Q - Method Validation
- Precision

- QAM (Quality Assurance Manager)
- QMS Manual

- Record (noun)

- Reference Material Provider (RMP)
- Reference Weights

- Validation, Method

- Verification, Equipment

- Verification, Methods

- Working Weights

Edited:

- Branch Lab: Removed Haddon Ave address.

- Non-conformance changed to non-conformity.
- Non-Standard Method: Revised language.

- Relative Standard Deviation: Clarified.
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-Standard Methods: Last sentence added.
15 9/16/11 Chemical Hygiene Plan — Added note that this includes Biosafety Guide.
Coefficient of Variation — Added note referring to RSD
Measurand — New definition
Measurement Uncertainty — New Definition
Relative Standard Deviation — New Definition
RMP — New Definition
Traceability — New Definition
14 7/1/11 No Changes.
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Module A — Asbestos — PLM, PCM and TEM
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Module A — Asbestos — PCM, PLM and TEM

A.1.0 Scope

This module defines the policies and procedures specific for laboratories performing analysis for
asbestos samples under AIHA-LAP, A2LA, NVLAP or State Accreditation requirements or for
laboratories conducting this analysis without accreditation. The requirements documented in

this module are supplemental to the policies and procedures docume

nted in the main section of

the Quality Management System (QMS) Manual. This Module maintains the same format as the

main QMS Manual for easy reference of additional requirements.

REVISION HISTORY
Previous revision histories are available from the QA department on request.

Revision Date Changes

16 5/30/13 References to QAM changed to QMS.

15 9/16/11 No Changes.

14 7/1/11 Modified scope to differentiate betweeg GMP on-GMP requirements.

A.2.0 N@m references

e AIHA-LAP, LLC — Accreditation Pgl
e ISO/IEC 17025:2005. {

e TNIStandards —July 1, 20

e NIST Handbook 150:200¢
«  NIST Handbook 150-@ .

e NIST Handbook 06.

REVISION HISTORY
Previous revision histoties‘are available from the QA department on request.

ules — September 2011.

Revision Date anges

16 5/30/13 Updated 150-3 to 2009.

15 9/16/11 Updated reference to new AIHA-LAP standard
14 7/1/11 Updated reference to new TNI standard
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A.3.0 Terms and definitions
See QMS Manual, Appendix A — Glossary. This section reserved for use.

REVISION HISTORY
Previous revision histories are available from the QA department on request.

Revision Date Changes

16 5/30/13 References to QAM changed to QMS.
15 9/16/11 | Added reference to Appendix A.

14 7/1/11 No Changes.

A.4.0 Management requirem

A4d.l Organization
A4.1.1 NVLAP Sub-Facilities
A4.1.1.1 Relationship with Main Facilit
Following the NVLAP requirements, suBiyfacilities are to be supported by the
main facility. The EMSL main facility s the corporate Quality Assurance
Department, Vice President, sion, National Asbestos Manager as
well as the corporate labor: . The Quality Assurance Department,

Vice President, National r'and Regional Manager provide support to the
sub-facilities including: b

o Developiag, fapleémenting and maintaining quality assurance
proc policies

e
o Stan@g reporting policies and standard operating procedures
o | ting and enforcing the quality control program

o r ng monthly review of quality control data (including
Q brations, reanalysis data, standards, contamination data, etc.)
(]

Completing annual reports to upper management on laboratory
quality activities

e  Providing technical direction and support

e Distribution of proficiency testing samples

o Selection of supplies and equipment

A4.1.1.2 Sub-facility Internal Audits
The internal audit procedures for the sub-facility follow those policies written in
the EMSL Internal Audit SOP.

A4.1.1.3 Sub-facility Proficiency Testing

Regional Managers ensure that the NVLAP sub-facilities receive and analyze all
NVLAP proficiency testing rounds. All active analysts participate in the testing
when possible following the requirements of the NVLAP program.
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The National Asbestos Manager later forwards a copy of the scored results to
the sub-facilities. If necessary, the laboratory manager initiates corrective action
procedures. A copy of these results is maintained at the sub-facility and is made
available for analysts to review.

Results of the proficiency analysis of the sub-facility laboratories are not
submitted to NVLAP.

A.4.2 Management system
No additional requirements. See § 4.2 of QMS Manual.

A.4.3 Document control
No additional requirements. See § 4.3 of QMS Manual.

A.4.4 Review of requests, tenders and contracts
No additional requirements. See § 4.4 of QMS Manual.
A.4.5 Subcontracting of tests and calibrations

Laboratories that choose to subcontract any sample afalysis n outside laboratory shall
ensure that the subcontract laboratory maintains the @ relevant accreditations as that of the

contracting laboratory. The qualifications of EMS Osatories are maintained on the EMSL
Subcontracting Qualifications Record availa nEflink. Use of non-EMSL subcontract
laboratories must be approved by the Nation ctor for Asbestos.

NOTE: EMSL laboratories are consid@@endent facilities following NVLAP and AIHA-LAP
oliGies

policy, therefore, subcontracting p ply. See EMSL Subcontracting SOP and § 4.5 of QMS

A4d.6 Purchasing servij @supplies

Supplies including microsgop@slides, sample preparation tools, acetone, triacetin, copper
specimen grids, filt ids and dispersion oils are to be ordered through the corporate
purchasing depart s per § 4.6 of this QMS Manual and the EMSL Purchasing SOP. This
allows for co ny-wide control and standardization of consumable supplies.

Manual for additional detail.

A4.7 Service to the customer
No additional requirements. See § 4.7 of QMS Manual.

A.4.8 Complaints
No additional requirements. See § 4.8 of QMS Manual.

A4.9 Control of nonconforming testing
No additional requirements. See § 4.9 of QMS Manual.

A.4.10 Improvement
No additional requirements. See § 4.10 of QMS Manual.
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A.4.11 Corrective action
No additional requirements. See § 4.11 of QMS Manual.

A.4.12 Preventive action
No additional requirements. See § 4.12 of QMS Manual.

A.4.13 Control of records
No additional requirements. See § 4.13 of QMS Manual.

A.4.14 Internal audits
No additional requirements. See § 4.14 of QMS Manual.

A.4.15 Management reviews
No additional requirements. See § 4.15 of QMS Manual.

REVISION HISTORY
Previous revision histories are available from the QA department

EMSL QMS MANUAL (MOD A)
Revision 16

Revision Date: 5/30/2013
Effective Date: 6/14/2013

o)

Revision Date Changes

16 5/30/13 References to QAM changed to QMS. ” changed to “Customer” to align with 17025.

A.4.1.1.1 — Added reference to Regi ager.
A.4.1.1.3 — Changed responsijbili y@b-Facility PT to Regional Managers.

15 9/16/11 Removed reference to NV
subcontracting.

acilities from NOTE to clarify requirements for

samples al from Cinnaminson.

ed to AIHA-LAP. Minor editorial changes throughout.

14 7/1/11 References to AlH a
A4.1.1.1- Addw0 ces to National Asbestos Mgr.

A.4.1.1.3 — Reference®o Westmont changed to Cinnaminson. Removed statement that

N\
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A.5.0 Technical requirements

A5.1 General
No additional requirements. See § 5.0 of QMS Manual.

A.5.2 Personnel
A.5.2.1 Additional PCM Training and Qualification Requirements
New analysts must complete the EMSL ‘on the job’ training program in asbestos PCM
analysis in order to perform such analysis independently. EMSL also offers a more formal
course —Sampling and Analysis of Airborne Asbestos Dust. The contentsjof this course

have been evaluated by AIHA and found to meet their requirement ubstitute for
the NIOSH 582 course. This course is provided following specifi ies as’ described
below.

A52.1.1 Training Program — PCM
The laboratory manager or designee (i.e., sf. analygst) is responsible for ensuring

all PCM analysts receive proper training. T anager will draw on the
candidate’s previous training, if any. Thgcandidate will receive sufficient
in-house training following EMSL’s P ining Checklist to demonstrate

proficiency and understandin% ated topics to the laboratory manager’s
r

satisfaction. This training pr\ t include:

Theoretical
Trainees must rex&understand the methods, procedures and policies
R

related to the These include:
. NIOSH@Aethod
e« EM ndard operating procedure for the analysis of fibers via PCM

d

Q ty Management System (QMS) Manual
nstration

orking with the trainer, trainees must perform all steps involved with
preparation and analysis. The hands on tasks must include:

e Preparation of the sample

¢ Calibration of the microscope

¢ Analysis of sample

e Calculation of result

Skills
An analyst-in-training must demonstrate proficiency in a number of ways.
These include:
e Demonstration of accurate inter-analyst QC analysis on 95% of 50 real-
time samples (see QC program for acceptance criteria - use QC report
for PCM analysis)

Controlled Document Mod A Page 10 of 64
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e Generation of personal relative standard deviations (S;) by the
completion of 120 analyses on laboratory reference slides (20 analyses
per slide, 40 analyses per range).

e Demonstration of accurate analysis on 80% of 10 past proficiency
samples and succeed in generating data within the acceptable range as
established by the agency(ies) statistical analysis.

All records pertaining to the analyst’s training including the PCM training
checklist, individual training records, bench sheets, etc. are maintained in the
analyst’s individual training binder. When all areas are signfed off, and a DOC
is issued from corporate QA department, the candidat perform
analysis.

A.5.2.1.2 Training Course: Sampling and Analysfs6

A NIOSH 582 Equi @
This course is provided at the discretion of gorpora anagement, which may

be based on regulatory requirements, proj&ct or ¢ustomer’s specific need, or
general quality requisites.

borne Asbestos Dust —

Topics to be covered include:

o Introduction to ashe the asbestos industry
o Regulatory agencies ards and compliance
o Sampling (includ @ s of cassettes, pumps, calibrations, strategies,

safety)

Quality control (incl. Intro to statistics, ISO 17025 and counting
statistics, proficiency programs)

o Hands-on with PCM scope alignments/calibrations and fiber counting.
o Filter analysis practical and written exam

A5.2.1.3 Qualifications Checklist — PCM

Training is documented with a qualifications checklist. This checklist is
completed by the trainer, then dated and initialed by both trainer and trainee.
The checklist includes a general section and method specific section.

A.5.2.1.4  Qualifying an Analyst — PCM
All analysts must complete the training program (even if they have previously
completed a NIOSH 582 equivalent training course).

Training checklists are maintained, recording all tasks that are completed.
Demonstration of Capability (DOC) certifications are issued by the Quality
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Assurance Department once the training checklists are complete. Analysts are
qualified to perform independent analysis when all requirements of the training
checklist and the probationary periods (if applicable) are met.

A5.2.15 Ongoing Training — PCM
Analyst performance and qualifications are reviewed annually. Recertification is
completed when analysts have demonstrated continuing capability as discussed
in the general section of this manual.

Also, if there are any updates to methodology or regulatory requirements, these
are introduced at laboratory meetings or training sessions. Dufing this meeting,
the laboratory manager may review certain topics in PCM as practical
aspects of analyzing difficult samples, etc.

A record of this and other training will be docum MSL’s Training
Record forms and kept on file.

A.5.2.2 TEM Training and Qualification Requirement:
New analysts must complete the EMSL training pgogra EM asbestos analysis in order
to perform the analysis independently. Trainin
e Understanding of asbestos regulati pects of the industry.
e TEM theory, operation an i , including all support equipment.
e  Method review (AHERA, NI 2, etc.)
e  Proficiency analysis.

e Quality control re a&
e Completion of a T& stos portfolio demonstrating morphology, chemistry

(EDXA) and diffgac SAED.)

In all cases, previou and experience is factored into this program. Completion of
each phase of training i$ defined by the ability to demonstrate skills and knowledge to the
satisfaction ofhe anager and QA manager. Each approved task is checked off on
the analyst log checklist. These training logs must be maintained even for those
ed prior training unless equivalent training records are transferred with

the analyst.

A.5.2.2.1 TEM Theory

The lab manager or national asbestos management will draw on the candidate’s
previous training, if any. If not, the candidate will receive sufficient in-house
training to demonstrate proficiency in these topics. Included are theories
underlining selected area electron diffraction, energy dispersive X-ray analysis,
crystallography and TEM operation, and calibration.

A5.2.2.2 Hands-on Practices — TEM

When the candidate has received sufficient training to analyze samples, he/she
will work in the laboratory alongside an experienced analyst. The candidate in
training will be deemed proficient when at least 95% of 20 inter-analyst real-
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time QC analyses are accepted using the criteria established by the QC program.
In addition, for AIHA-LAP accredited labs the 20 day probation period must also
be met (see A.5.2.4.5.3.)

A5.2.2.3 Proficiency Analysis — TEM

Additionally, the trainee must perform analysis on one round of past proficiency
samples and succeed in generating data within the acceptable range as
established by the agency(ies) statistical analysis.

A.5.2.2.4  Qualifications Checklist = TEM

Training is documented with a qualifications checklist. This chécklist is
completed by the trainer. The checklist is separated into ral section and
the method specific training.

A5.2.2.5 Qualifying an Analyst — TEM
All analysts must have completed the entire TE @ g program.

Training checklists, training records, analytigal befich sheets, etc. are maintained
to document each step of the training§grocess™Demonstration of Capability
(DOC) certifications are issued by the ity Assurance Department once the
training checklists are complete. re qualified to perform independent

analysis when all requirem e fraining checklist and the probationary
periods are met. \

A5.2.2.6 Ongoi
Analyst performanc
completed whenfanalysts have demonstrated continuing capability as discussed

in the generéﬁf this manual.

Also, if t@re any updates to methodology or regulatory requirements, these
e ifitroduced at laboratory meetings or training sessions. During this meeting,
theylabgratory manager may review certain topics in TEM such as practical
spekts of analyzing difficult samples, etc.

ualifications are reviewed annually. Recertification is

A record of this and other training will be documented on EMSL’s Training
Record forms and kept on file.

A.5.2.3 PLM Training and Qualification Requirements

Analysts must complete the EMSL training program in PLM asbestos analysis in order to
perform analysis independently. The level of training may be adjusted according to the
candidate’s work experience, academic background and prior training. Training consists of
four phases:

1) Theory and operation of polarized light microscopy technique and
asbestos identification (understanding of method and standard operating
procedures)

2) Practical application of microscopy and analysis of samples

Controlled Document Mod A Page 13 of 64
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 109 of 344
EMSL QMS MANUAL (MOD A)
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

3) Proficiency analysis
4) Quality control

A5.2.3.1 Theory—PLM
A basic understanding of the asbestos industry, microscopy and the
crystallography of asbestos is the preliminary part of the training program.
Areas covered include:

« Health effects/regulatory issues of asbestos.

o Crystallography.

¢ The polarized light microscope.

A5.2.3.2 Practical Factors — PLM

The trainee will work with an experienced analyst on polagized t microscopy
techniques, sample preparation methods, the identif and quantitation of
asbestos and non- asbestos materials found in b S.

The trainee will analyze at least 50 field sa S n acceptable
performance of accurate analysis on 94% 0 re@al time samples (using the PLM
QC program to determine acceptabili

A5.2.3.3 Proficiency Analysis

Demonstration of accurate 0on'80% of 10 past proficiency samples and
succeeding in generating daN in the acceptable range established by the PT

providers’ statistical anal

ions Checklist — PLM
ith a qualifications checklist. This checklist is
iner. The checklist is separated into a general section and

completed b

the methc) ic training.
.5.203. Qualifying an Analyst — PLM

sts must have completed the PLM training program.

A.5.2.3.4  Qualifi
Training is documien

ning checklists are maintained, recording all tasks that are completed.
Demonstration of Capability (DOC) certifications are issued by the QA
department once the training checklists are complete. Analysts are qualified to
perform independent analysis when all requirements of the training checklist
and are met. In AIHA accredited laboratories, the 20 day probationary period
requirement shall also be met (see Mod A § A.5.2.4.3).

A.5.2.36 Ongoing Training — PLM
Analyst performance and qualifications are reviewed annually. Recertification is
completed when analysts have demonstrated continuing capability as discussed
in the general section of this manual.
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Also, if there are any updates to methodology or regulatory requirements, these
are introduced at laboratory meetings or training sessions. During this meeting,
the laboratory manager may review certain topics in PLM such as practical
aspects of analyzing difficult samples, etc.

A record of this and other training will be documented on EMSL’s Training
Record forms and kept on file.

A.5.2.4 Additional Personnel Requirements for Accredited Laboratories
Summarized below are additional personnel requirements as established by AIHA-LAP and
NYS ELAP. In addition, please see Module A, Attachment 2 at the end of this Module for
additional personnel education and experience requirements by ot rediting

authorities.

A5.24.1

AIHA-LAP - Technical Manager

Controlled Document
Confidential Business

Employee of laboratory with authority
supervision of technical operatio th nsibility for ensuring that
accredited analysis are performedjby qualified, trained personnel that
are adequately supervised.
Bachelor’s degree in an app physical or biological science
(inorganic chemistry, enyi tal sciences, etc.)

Present onsite at least,2Q rs a week or 50% of operating hours
(whichever is Iess)x ess technical issues.

Three (3) years academic analytical experience, of which at least
two (2) yegri a in industrial hygiene analysis relevant to scope of

AlIHA-LAP editation.
A relevant pest-graduate degree (MS or PhD) shall be considered
i to one (1) year of work experience. Academic experience

AIHA-LAP —Quality Manager
BS degree in an applicable basic or applied science AND one year
nonacademic analytical experience or quality control experience
appropriate to the analysis performed by the
OR, In lieu of a BS, four years of nonacademic analytical or quality
control experience
Documented training in statistics or laboratory quality
assurance/quality control.

Note: Appropriate documentation of training in statistics or
laboratory quality assurance/quality control shall include at least
one of the following: 1) College level course in statistics; 2)
Continuing education in laboratory quality assurance/quality
control (e.g., AIHA-LAP or equivalent course); or 3) Relevant
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experience — documented examples of the level of quality
assurance/quality control used in applicable work experience.

A.5.2.4.3  AIHA-LAP — Analysts for accredited tests

o Minimum of twenty (20) business days of hands-on experience
conducting analyses in an industrial hygiene laboratory before
initiation of independent work on customer samples. Until this time all
analyses must be reviewed by the laboratory manager or senior
analyst.

o For PCM analysts: Successful completion of the EMSL or other NIOSH
582 equivalent course. Note: EMSL’s 582 course haé now been

reviewed by AIHA and found to be equivalent wi NIOSH course.
o Demonstrated ability to produce reliable res rough accurate
analysis of certified reference materials (CR roficiency testing

samples, or in-house quality control sample is demonstration shall
be done at a minimum of every six (6) @ and documented.

A5.24.4 NVLAP — TEM Technical Supervisor

The TEM technical supervisor(s) shall Be qua to conduct AEM studies, apply
AEM to crystalline materials and shal ﬁ oficient in the field of asbestos
analysis including procedures for sampledtandling, preparation, analysis,

storage, disposal, and cont
iC

A.5.2.45 NYS ELAP —Tj

years equivalent college study.
in PLM analysis.

. Associates Degre
o Specialize&
o 1 year @ ce under the supervision of an experienced analyst.

A.5.2.4.6 LAP —Technical Director — PCM

o @iates Degree or 2 years equivalent college study.
o ormal course work in PCM analysis.

1 year experience under the supervision of an experienced analyst.

-5.2.4.7  NYS ELAP — Technical Director — TEM
o Bachelor’s Degree.
o Specialized course in TEM analysis.
o 1 year experience under supervision of an experienced analyst.

A.5.3 Accommodation and environmental conditions

A.5.3.1

Laboratory conditions
A53.1.1 Temperature
The rooms where analysis is performed should be held at normal temperature
ranges. All reagents used in the analysis (refractive index oils, triacetin, etc.)
shall not be kept in below freezing temperatures. Temperatures are recorded at
the time of analysis when analyzing PLM samples due to the effect temperature
has on the Rl oils. Temperatures are recorded on the worksheet.
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A5.3.1.2 Lighting

Direct sunlight should be avoided when using the optical microscopes. Room
lighting shall be provided which provides comfortable reading/writing
conditions for the analysts. TEM analysis is performed in darkened conditions to
provide ease while viewing the fluorescent screen.

A.5.3.1.3 Ventilation
Room ventilation must be provided so as to provide safe and ¢omfortable
conditions for the analyst.

A53.1.4 Location
Air samples (PCM and TEM analysis) are not pre i e same room where
bulk sample preparation is performed.

Contamination
A53.2.1 Contamination Manage
In addition to the procedures and poli
manual, specific steps to avoid co

discussed in the main section of this
ion in the asbestos laboratory

A

include:
o Bulk sample conta%‘ e opened and samples examined using the

stereo microsco n the hood.
b

o Only smalkn of active samples are kept near the hood. The
i are kept closed at all times. Inactive samples are

o repared TEM samples are stored in an indexed grid box.
Surfaces are frequently wiped clean with moistened wipes.

-5.3.2.2  Ambient Air Monitoring
On a quarterly schedule, air monitoring is performed in the laboratory. Ambient
air samples shall be collected from each work area as well as other common
areas such as log in.

Sampling and analysis is performed according to the following requirements:
o Collection on 0.45 micron MCE filters (at least 1200 liters collected at
no greater than 10 lpm).
o Collection during normal working hours to best monitor worker
exposure.
o Analysis is performed via TEM AHERA protocol.
o The action level is considered exceeded if any asbestos is detected.
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If any asbestos is detected, a PCM analysis is performed (to coincide the data
with health and safety (OSHA) limits) and the event is documented on a
corrective action (CAR) form. The area is cleaned and additional samples are
collected and analyzed by TEM AHERA to ensure the area is free of
contamination. Cleaning and sampling is to continue until the sample results
are negative for asbestos. Additional monitoring in addition to the regular
quarterly samples may be needed to ensure corrective actions were effective.

A5.3.2.3 Resolution of Contamination in Lab Blanks

If analyses of the blank samples indicate the possibility of contamination, the
customer sample analysis is immediately halted. The area and tools are cleaned
and another blank sample prepared and analyzed. If this d sample shows
etermipe the
contamination source (acetone, triacetin, dispersion & eparation

and TEM

A5.4 Test and calibration methods and method validation
A.5.4.1 List of Asbestos Specific SOPs
The scopes of accreditation differ between bra bs. The EMSL List of Accredited
Methods is a compilation of all accredited t ds at each location. An up-to-date
list can be found on E-link with the c r& islon of the QAM.

A.5.4.2 Estimation of uncertaii easurement

EMSL has established and appli ures for the determination and reporting of
uncertainty to customers. Th& cedures are summarized in the “Uncertainty
Worksheet — Asbestos” a iled in EMSL’s PLM SOP, NIOSH 7400 SOP, and TEM

AHERA SOP. O
A.5.4.3 Contngiata
.5 . ata Review

ented in the main QMS Manual § 5.4.3, data review is performed
uously by the laboratory management for irregularities or questionable
Its. Criteria for judging a result questionable will include deviation from
prior data from the same sample, from another sample collected within the
same homogenous area, etc. Any questionable result will be rechecked with
other quality control samples.

A.5.4.3.2 Data Recording for TEM

EMSL is in the process of converting all worksheets to direct entry into our iL@b
LIMS system. There are very specific requirements for the recording of
information for the TEM analysis. Data recording should be done in a manner
conducive to good record keeping. If data cannot be entered directly into the
iL@b LIMS system, data should be recorded using either black or blue indelible
ink on an original analytical worksheet. Data should not be recorded in lab
notebooks or scrap paper and then transposed to the analytical worksheet. If
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any correction on the data form needs to be made it should be done using a
dated and initialed single-line strikeout and then the new data recorded next to
the old data. The use of correction fluid is not permitted.

A.5.4.3.2.1  Sample Preparation Data

Sample preparation data is recorded on the internal chain of custody,
the analytical worksheet, or directly into the LIMS system. The data
recorded includes the following:

o Project identification number.

o Sample identification number.

o Customer identification.

o Sample description.

o Preparation date and analyst’s ID.

o Grid box identification.

o Location of grid preparations i box.

. Effective filtration area and va
water, Chatfield, etc.)

Itered (applicable for

Specific procedures for each ple and criteria for acceptable
final preparations can be fou he applicable Standard Operating
Procedures for the meth

A.5.4.3.2.2  Struct iber Identification & Sizing (where applicable)
The analytical wo or direct data entry system will contain at a

minimum:
o && ntification and negative number, if applicable.
s

o pectra identification and printout or computer file ID,
O applicable.

Structure’s mineralogical identification (i.e., chrysotile,
C) amphibole or non-asbestos.)

Q o Structure classification (i.e., fiber, bundle, cluster, matrix.)

. Structure size.

o Quantitative totals of all structures / fibers identified as both
asbestos and non-asbestos particles.

o Analyst initials and date.

o Sketch, if applicable.

A.5.4.3.2.3  SAED Indexing

Images of SAED diffraction patterns are developed and measured to
verify the pattern identity. Each analyst is required to have an on-
screen identification accuracy of at least 80% as determined by indexing
the negative. If any analyst falls below 80% the analyst must not
analyze customer samples until the laboratory manager has reviewed
his/her data and determine the cause of the problems involved.
Corrective actions will then be documented.
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Chrysotile:

Suspected chrysotile diffraction patterns are examined for a 5.3 A
layer-line (row) spacing and for the correct orientation and d-
spacings. If results differ by more than 5% of accepted values,
identification of chrysotile is suspect.

Amphibole:

Suspected amphibole patterns are examined for a 5.3 A layer-line
spacing (if the pattern is of random orientation) or for Zone-Axis
measurements if a zone axis pattern was obtained. If results differ
by more than 5% of accepted values, identificatiofi is suspect,
particularly for amphiboles.

A.5.4.3.2.4  EDXA Spectra Evaluation
EDXA spectra can be evaluated either qu ||!EI

by comparing the
os standards, or
rations using K-Factors

sample spectra to spectra obtained fro
guantitatively by calculating elemegtal’cone
obtained during EDXA calibration.
Equipment 6
A.5.5.1 Equipment List
Each EMSL asbestos laboratory maintai a@ty of equipment suitable to their size and
workload. Specific equipment requirix can be found in the analytical SOPs. Each lab
maintains an inventory of equipme @ site which provides specific of their particular

equipment. This list is availa% W upon request.
A.5.5.2 PCM Calibration erifications

A.5.5.2.1 icrometer

icroscope Alignments and Calibration

(Each analyst to perform daily or prior to analysis):

¢  Phase Ring Alignment - adjust to concentric.

¢  Contamination control - clean microscope and work area.

Weekly (Each analyst to perform weekly)

e  HSE/NPL Test Slide — block 3 must be visible, 4-5 at least partially
visible, 6-7 invisible.

. Due to the current unavailability of HSE/NPL test slides, some labs
use the HSE/UPO slides. These slides are available in different
resolutions and acceptable line visibility is as follow:

HSE/ULO Red - Lines 1- 3,must be visible, 4-5 partially
visible, lines 6-7 invisible.

HSE/ULO Green - Lines 1-4 visible, 5-6 partially visible, line 7
invisible.
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Monthly
e Measurement of Walton-Beckett Graticule - diameter must be 100

pum.
NOTE: For labs complying with the TNI (NELAC) Standard this must be
checked and recalculated once per day by each analyst using the scope.

First time use (New, newly received or repaired microscope)
e Phase Ring Alignment - adjust to concentric
e Contamination control - clean microscope and work area
e HSE/NPL or HSE/UPO acceptability as listed above.
e Walton Beckett Graticule -diameter must be 100 am.

A.5.5.2.3  Analyst Calibration
Daily (Each analyst, each day prior to performing nalysis):

e Standard reference slide (past profici slide or other well
characterized real world samples w & ts and acceptance

limits.) C)
A.5.5.2.4 Hood Check

Quarterly, measure and record flow r,
following the EMSL Hood Mainte

PCM hoods with anenometer

gad Calibration SOP for acceptance

criteria. \
A.5.5.3 TEM Calibrations and tions

A.5.53.1  Alignmen

Proper alignment o ralsmission electron microscope is imperative in order

to provide quality data. Each microscope will be checked for alignment daily,
hereafter during the day as the analyst deems necessary or

before first
due to dt@ g conditions during analysis. If the microscope cannot be

brought into @lignment, the microscope should be serviced. The microscope is
enfredligned for use. Any service performed on the microscope is recorded in
th ipment maintenance log.

-5.5.3.2 Magnification
It is imperative to know accurate image magnifications for the sizing of asbestos
both on the TEM phosphor screen and negative. In order to achieve this, the
magnification will be calibrated monthly, both on phosphor screen and
negative, using a carbon replica standard of 2,160 lines/mm at both 20,000 X
and 10,000 X nominal magnifications. If the calibrated magnifications do not fall
within acceptable limits of 2SD < 5% cumulative mean, the calibration should
be checked for accuracy.

If the calculated magnification differs significantly from the target magnification
and no other sources of error can be found (e.g., calculation errors, non-
eucentricity), the microscope should be serviced and realigned and
magnification recalibrated.
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Magnifications will be charted over time to indicate any trends or problems. The
variation of calibration data points, (defined as 2 X the standard deviation of the
past measurements to date) must be <5% of the mean. This data is tracked and
managed in the EMSL QC program.

Any service is documented in the equipment maintenance log.

A.5.5.3.3  Calibration of Measuring Aids

It is important to determine the exact size of the 0.5 and 5 micron measuring
aids on the phosphor screen (either circles or two perpendiculér lines depending
on manufacturer). This is easily measured but requires a -time procedure of
removing the viewing glass and measuring directly on r screen with
a fine ruler. Be careful not to scratch the phosphor c . Armed with these
measurements and the most current magnificatigf ca ion results one can
calculate their exact size at the magnification use @ alysis. (These markings
need to be recalibrated every time the pho r sére€n is recoated.)

For asbestos in water analysis, additiofhal cali ion of 1.0 and 10 um aids at
10,000x is also required.

A5.534 Camera Const
In order to index or measu?& ed area electron diffraction (SAED) patterns

an accurate camera cons t be obtained. For this purpose the on screen
and on negative car& nts will be calculated monthly (provided
efa

measurements hav table over time - see Note below) using a gold-
coated TEM gri constants shall not fall outside 2xSD<5% cumulative
mean (the a brated camera constant to date). In the event the camera
constant ment indicates change outside these limits, sources of
varlabllthId be investigated and the calibration frequency should be

ipcr eekly for a period of four weeks.

faII ources of error have been investigated but the measured result differs
sighificantly from the target value, the microscope should be serviced and
realigned and the camera constant recalculated. Any service is documented in
the equipment maintenance log.

Camera constant calibrations will be charted over time to indicate any trends or
problems. The variation of calibration data points, (defined as 2X the standard
deviation of the past measurements to date) must be <5% of the mean. This
data is tracked and managed in the EMSL QC program.

If sufficient data has been collected which indicates confidence in the stability of
measurements, frequency of camera constant calibration can be adjusted to
monthly (see NOTE). If values fall outside the acceptance range based on
statistical evaluation, frequency is increased to weekly for approximately four
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weeks time until stability of measurements is obtained again. Stability is
determined by evaluating the data collected from weekly measurements over a
period of 6 months (24 data points) and using the above mentioned criteria.

NOTE: For those instruments utilized for water calibration, frequency must be
maintained at a weekly rate during the period of time analysis is performed.

A.5.53.5  Chrysotile Beam Dose

Low beam dose verifies the TEM can generate SAED diffraction patterns
obtained from single chrysotile fibrils without damaging the fibril. Low beam
dose must be demonstrated quarterly with 9 of 10 SAED pattefns obtained from

NIST traceable chrysotile fibrils. A fibril having a diameter, er than or equal
to 1 um in length must be visible for a minimum of 15 ds.§he electron
micrograph of both the chrysotile fibril image and th pattern obtained

from that fibril must be maintained.

When proper dose levels are achieved, the garam of the microscope
settings are documented and known by eagh opefator. These settings include:
e Condenser aperture.
e Spotsize.

e  Accelerated voltage.
. Beam current. \@
A.5.5.3.6 Spot Diamet \

The beam size (at cgoss@v rmally used for EDXA elemental analysis is
calibrated quarterl & ify a spot diameter of less than 250 nm. An electron
%|niN1

micrograph veri IS calibration must be recorded quarterly.

ments will be charted over time to indicate any trends or

problemS, Thg variation of spot diameters, defined as 2 x the standard deviation
th€ past Measurements to date, must be <25% of the mean. This data is

tr and managed in the EMSL QC program.

-5.5.3.7  Mapping Areas with Abnormal Spectra
The sections of the grid specimen holder, which may produce abnormal spectra,
must be known to all analysts. Using a known standard reference material, such
as NIST 2063a or 1866 Amosite, the areas producing abnormal spectra are
recorded. This way determination can be made as to the regions that should be
avoided in routine analysis.

A.5.5.3.8 EDXA Detector
The following lists the proper calibration and monitoring of performance for the
EDXA detector.
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The TEM'’s Energy Dispersive X-Ray Analyzer (EDXA) is checked daily at the Al
and Cu peak center line measuring, 1.48 keV and 8.04 keV respectively, within
+/-0.02 keV.

To assure low energy detection of the EDXA system, a resolvable Na ka peak
must be measured using the NIST SRM 1866 crocidolite standard. These
measurements must meet the criteria:

lg > 3(2I.3b)1/2 where:

Iz = Integrated peak intensity, background subtracted

I = Integrated background intensity

Print a hard copy of the spectrum, sign, date, and file. Iti gly
recommended to save spectrum on the hard drive. Thj st b&done
quarterly.

Using a single fibril of chrysotile from NIST SRM @ 376a, or 1876b, the
detector must be capable of clearly resolvi e Mgsand Si peaks. Hard copies
of the spectrum are printed, signed, dated,\and filed. This must be done
quarterly.

The detector resolution is measur a Mn source to verify the Mn ko peak
has a resolution of less tha X(@ 175 eV at full width half maximum.
Resolution measurements 2&‘ ed over time to indicate any trends or
problems. The value of t@ easurements and the variation (defined as 2X
the standard deviationef ast measurements to date) must not exceed 180

eV. Print a hard co spectrum, sign, date, and file. This must be done
on a semi-annu

For Iabs@ with the TNI (NELAC) standard, this frequency shall be

quarterl

El al K-Factors for Mg, Ca, and Fe relative to Si are calculated using NIST

RMI2063a or equivalent as a standard. The Mg to Fe ratio is also calculated
using NIST SRM 2063a or equivalent as a standard. Elemental K-Factors for Na
and Al to relative to Si are calculated from an Albite standard. These two sets of
standards for K-Factor determination should be done at the same time
(preferably the same day.) The following are some of the pass-fail criteria (see
Asbestos QC SOP for complete listing):

Mg:Si—1.0-2.0
Ca:iSi—1.0-1.75
Fe:Si—1.0-2.0
Mg:Fe — 1.5 or less
Na:Si—1.0-4.0
Al:Si—1.0-1.75
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Print a hard copy of the spectrum, sign, date, and file. It is strongly
recommended to save spectrum on the hard drive. This must be done on a
semi-annual basis.

A.5.5.3.9 Plasma Asher

Although the AHERA method specifies 10% ashing, it allows for etching less than
this amount if 10% generates a texture that negatively affects structure
counting. EMSL has evaluated the ashing procedures and found that in most
cases 5% removal produces better preparations with lower fiber loss and better
intact carbon films.

The low temperature plasma asher is calibrated quarterly vide the
calculated time needed to remove 5% of the collapsed d céllulose ester
filter. This is performed gravimetrically and is charte nst time.

Any service is documented in the equipment ma @ e log.

A.5.5.3.10 Grid Opening Measurement

TEM 200 mesh locator grids are to be fgeasu sing light microscopy. Upon
the receipt of each batch (10 vials of ids), 2 grids per vial are removed and
measured at the rate of 20 grid openi er grid for a total of 400 grid
openings measured. A total,0 e grid lot is measured to determine the
average grid opening area in

Precision of the mex&r@em itself is tracked and documented.
See also EMSL G@ urement SOP.

A553.1 e Furnace

The highttemperature muffle furnace is verified quarterly at three different
res in the temperature range of 450° to 500° C. A high temperature
eter should be immersed in a sand bath for temperature readings.

| temperature recorded should be within = 5% of target temperature.
ord date, target temperature, measured temperature and initials of
technician. Any service performed is recorded in the equipment maintenance
log.

A.5.5.3.12 Effective Filtration Area

An accurate result in any procedure requiring filtration depends upon an
accurate measurement of the effective filter area (EFA). Prior to use on actual
samples, the EFA of all filter funnel apparatus should be determined and
documented. The EFA of disposable filter funnels needs to be documented
using the “Effective Filtration Area Log” form at a rate of 2 per lot. This
information should be stored in the laboratory files for future reference.
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A.5.5.3.13 Analytical Balance & Weights
See §§s5.5.3 & 5.6.2 of main QMS Manual.

A.5.5.4 PLM Calibrations and Verifications

Calibration procedures must be followed prior to the analysis of samples to ensure that
results of analysis reflect true and accurate data. The following summarizes the type and
frequency of calibration required. Details on the performance of these functions are
found in the PLM SOP.

A5.5.4.1 Microscope Calibration
Daily (Each analyst to perform daily, prior to analysis)
e  Center stage or objective & center and alig enser lens.
e  Align polars (full extinction.)

e  Crosshair alignment fixed in poIarizer@ d direction.
A.5.5.4.2  Analyst Calibration

Daily
e  Standard reference sampl

ay tual sample material or pre-
mounted slides from old p iencies that are mounted in the proper
Rl medium that allow ing of all the optical properties

including the refrachi dex of the asbestos fiber.)
e  Contamination c& ith fine grained, reagent grade salt.

Monthly &
e Check st Amosite mount for proper dispersion color /
wavelén .

A.5.5.4.3 ce Calibration & Verification
See § 5.5@71ain QMS Manual.

. Rl Qil Calibration

oils are calibrated every time a new bottle is open.

e date of last calibration on the bottle is greater than three months, then
the oil needs to be calibrated before use.

For NIOSH 9002 samples, Rl Oils must be calibrated weekly or on next use.
See EMSL RI Calibration SOP.

A.5.5.4.5 Muffle Furnace Calibration
Calibrate muffle furnace temperature quarterly at three different temperatures
in the temperature range of 450° to 500°C.

A.5.6 Measurement traceability

Controlled Document Mod A Page 26 of 64
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 122 of 344
EMSL QMS MANUAL (MOD A)
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

The results of analytical measurements are traceable to recognized standards. These standards
include:
e SRM 1876b (or equivalent, i.e., NVLAP PT round.)
NOTE: NVLAP no longer recognizes NYS ELAP samples as NIST traceable.
e SRM 1867 or 1867a.
e SRM 2063a.
e SRM 1866 (aorb.)
e  Calibration using NIST certified or NIST traceable support equipment (thermometers,
balance weights, stage micrometer, etc.)
e  Consensus standards such as past proficiency testing samples.

A5.7 Sampling

For purposes of this manual, sampling is defined as the procedures inv witRythe splitting of
samples for distribution to other laboratories and the preparation of es for analysis (sub-
sample preparation).

Samples are not split prior to shipment to another laborato r r customer analysis (as in
sub-contracting). Where samples are shipped for quality cantrol purposes, the originating
laboratory may choose to retain a portion of the sample for i nal quality control purposes.
Care must be taken when splitting the sample to ens sample is split as evenly as possible.
Note: The splitting of samples for QC is optional 3 e discretion of the laboratory
manager.

Sub-sample preparation procedures are dn the EMSL PLM SOP.

A.5.8 Handling of test and calib& items
A.5.8.1 Sample Accepta riteria: General
Whenever samples fai t sample acceptance criteria, the chain of custody and/or
other project recor e appropriately commented and the customer shall be
contacted immedi If the customer requests the analysis to continue, the laboratory

shall ensurge th@t all correspondence is clearly documented. Sample acceptance criteria
include, butfareWot limited to, the lists included in the following sections.

A.5.8.2 ample Acceptance Criteria: PCM
Samples accepted for PCM analysis must comply with a number of specific conditions.
Examples of situations where samples might be judged unacceptable include:
. Bulk samples packaged with the PCM cassettes.
. Cassettes packaged with Styrofoam ‘peanuts.’
e  Tops missing from the cassette (or disassembled.)
. Wet filter.
See also EMSL PCM NIOSH 7400 SOP for additional criteria (if any.)

A.5.8.3 Sample Acceptance Criteria: TEM
Samples accepted for TEM analysis must comply with a number of conditions. Samples
are judged unacceptable under any of the following circumstances:

e  Air cassettes submitted with bulk samples.
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e Air cassettes packaged with Styrofoam ‘peanuts.’

e Air cassettes submitted with missing tops (or disassembled.)

e Air cassettes submitted with wet filters.

e  Water samples submitted with preservative added.

e Insufficient amount of sample submitted.

e  More than one non-layered sample in container (‘baggie’.)
See also EMSL PLM SOP for additional criteria (if any.)

A.5.8.4 Sample Acceptance Criteria: PLM
Samples accepted for PLM analysis must comply with a number of conditions. Samples
are judged unacceptable under any of the following circumstances:

e Insufficient amount of sample submitted.

e  Sample containers open.

e Sample numbers on the COC don’t match sample nu on the sample, or are

otherwise unidentifiable.
e  Samples submitted in damaged sample containe

o Evidence of cross contamination.
See also specific EMSL TEM SOPs for additional criteria (if afy.)

A.5.8.5 Sample Storage & Disposal 6

Sample Type Stand e n Time Storage Conditions
Stored in ziplock bags
Bulk and Air Asbestos " ve Air & Bulk not stored together
TEM Grids (AHERA) Years
TEM Grids (NYS NOBs) 3 Years
Water grids If Stored on filters used for
(filtrate of water sample/ ® 3 Year Prep in individual
petri dishes may optionally, 50 mm Petri dishes
stored as well) &
Micro vz@% 1 Year Stored on filters used for prep
Petri dishes,and gei in individual 50 mm Petri dishes

Following analysis, all bulk and air samples are placed in ziplock bags and held for at least
60 days from the final report date unless otherwise requested by the customer. All TEM
grids analyzed for AHERA compliance are held for three (3) years. Grids for micro vac and
wipes are held for only one (1) year. Samples containing >1% asbestos are discarded
through a licensed hazardous waste removal company. A copy of the waste manifest is
stored in the laboratory files.

Air samples shall not be stored with bulk samples, containers must be secure, and storage
boxes should be placed in an area void of any possibility of damage.

Controlled Document Mod A Page 28 of 64
Confidential Business Information/Property of EMSL Analytical, Inc.




Compiled Page 124 of 344
EMSL QMS MANUAL (MOD A)
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

After analysis is complete, the filtrate of water samples may optionally be stored on the
filters used for preparation in individual 50 mm petri dishes. The prepared grids are
stored in grid boxes assigned specifically to be stored for 3 years.
The petri dishes and grids are stored for three (3) years from the date of the final report.
If requested, samples will be returned to the customer.

A.5.9 Assuring the quality of test and calibration results

A.5.9.1 Monthly QC Data Report to Management
In addition to the Quarterly Report required by all departments, the leal quality control

coordinator or quality assurance coordinator (or lab manager) shall ile a monthly
report of quality control data by the 15" of each month for submission to¥he corporate
QA department.

The laboratory manager will prepare the monthly report @ ing the following:

. Summary of all QC activities.

. Results of investigations of any QC outliék resullts.

. Report of any problems, discrepandies encointered,
A.5.9.2 Trend Analysis of QC Data — P, , PCM

As discussed below, QC data for the a t artment will be charted over time in
order to evaluate analyst and Iaborato?\ ormance. This data shall be reviewed by the
laboratory’s quality control and/or ¢ @ y assurance coordinator or department manager.
Statistically relevant trends s triggér an evaluation.

included in"qUality reports submitted to the laboratory manager and corporate quality
assurance department.

A.5.9.3 Selection of Quality Control Samples

The selection of samples for reanalysis is as random as possible while meeting the
requirement that 30% of QC samples fall between 1%-10%. Original (first) results should
not be known when the second analysis is performed.

Samples chosen are typically random however, samples may be selectively chosen if there
is a problematic or unique sample where a reanalysis may provide important information

about that sample.

A.5.9.4 Single Analyst Laboratories
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Laboratories that have a single analyst will be unable to perform in-house, inter-analyst
QC analysis. Therefore the percentage of intra-analyst QC analysis as well as inter-lab QC
analysis should be increased to maintain the overall 10% QC requirement.

A.5.9.5 PCM Quality Control

The laboratory manager will determine how QC testing is implemented; either on a
frequency basis (e.g., after the analyses of every ten samples) or a percentage of sample
volume.

The Quality Assurance Department will inspect the results of QC testing on a regular basis
and provide the necessary support and directives to the laboratory manfager to ensure the
QC program is properly executed.

The laboratory manager (or manager’s designee) of each labor s responsible for
implementing the day-to-day QC testing and ensuring the g6 es of testing occur at
@ onsible for ensuring

the appropriate frequencies. The laboratory manager is a
complete records of QC testing are maintained.

A.5.9.5.1 Intra-Analyst — PCM
The original analyst reanalyzes the sa
perform the analysis as ‘blindly’ a

QC program spreadsheet. \\

A.5.9.5.2 Reference S

ample. An attempt should be made to
Data is evaluated using the PCM

as if they were actual customer samples.

Known standards a a
At the start of e@&,he analyst will be given a standard reference slide at
random for Results of this count are then compared to the standard
referenc Iculated by the proficiency program which will determine
whethert’asults are within accepted limits. Slides are rotated to ensure all
lyzed at approximately the same frequency over a period of time.

ot The analyst may not analyze customer samples until she/he has
cotinted a reference slide (i.e. past PAT sample). Results must be with in
acceptance criteria before analysis of customer samples can begin.

A.5.9.5.3 Statistical Analysis of PCM QC Data

Copies of data produced in intra-analyst testing will be submitted to the
laboratory quality assurance or quality control coordinator or laboratory
manager. The quality assurance or quality control coordinator or lab manager
then carries out statistical analysis, using the EMSL monthly quality control
report Excel spreadsheet. Procedures for this analysis, data collection, and data
evaluation are described below. This program covers the QC requirements for
airborne fiber counting. It addresses the requirements as defined in NIOSH
Method 7400.
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The principle objectives of the QC program are as follows:

e To determine analyst CV values over the ranges of fiber concentrations
to assist in identifying random intra-analyst errors.

e  To verify that results of analysis are precise within the 95% confidence
level as measured using the determined analyst CV.

e  To verify that an analyst’s results are accurate as measured against a
general consensus result (past PAT samples and well characterized
customer samples).

The program has three principle methods used to satisfy our objectives. These
include:

1) Intra-analyst re-analysis of 10% of the samples

2) Routine re-analysis of Standard Reference slid

3) Inter-laboratory round robins

Data collected from the analysis of the same refe ample (from past PAT
rounds) will be used to calculate analyst C\Vjglalles, all 3 required ranges
(5-20, >20-50, >50-100 fibers in 100 fields).§The QV is updated as data is
collected from daily reference slide a sis. ulations are updated as 20
data points are collected.

The system will use these C tg/determine the acceptance of each set of
sample replicates that are r& . The system uses statistical calculations
following those referenc NIOSH 7400 Method, Issue 2 dated August
1994 and is based r ference statistic. When a re-analysis does not
agree with the origi ther samples in that set are to be reanalyzed. Test
the new analysigWi e original analysis for the entire batch and discard any

failed data. @ esults from those sample sets that fall within the control

limits onl

.9.5.3.1  Calculations
\Standard Deviation:
A standard deviation is calculated for each set of data (minimum 20
data points/range) generated for each applicable range of fiber
concentration using the formula:

Where: O = standard deviation

X = Data point (f/mm?)
X = Average of data points (f/mm?)
N = Number of data points

Controlled Document Mod A Page 31 of 64
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 127 of 344
EMSL QMS MANUAL (MOD A)
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

Coefficient of Variation (also referred to as relative standard deviation

s,)
With the standard deviation calculated,
CV= o
X

Paired Difference analysis (for pass / fail):
Each pair of replicate counts is compared using the paired difference
quality test as follows:

|\/X_1—4/X2|> 2.8 x mean x (5xCV)

X, = Original fiber count (f/mm?)

X, = Replicate (f/mm?)
Mean = Average of the square rog he two fiber counts
(f/mm?)

CV = Coefficient of variatiof (as gstablished for each analyst,
each fiber range)

Where:

NOTE: This calculation r the rejection/ acceptance criteria for

replicate data. X\
A.5.9.5.3.2 (o @ arts
The replicatg d plotted on a control chart as a graphic tool

designed anitor the analyst’s precision performance. It graphs the
compar@h the difference of the square roots of the paired data
with ptable limit calculated using the quality test explained

e program normalizes these numbers to 1 and uses the
owing control limits.

Q e 1 =UCL (upper control limit) - 0.65 = UWL (upper warning limit)
0 e -1=LCL (lower control limit) - 0.65 = LWL (lower warning limit)
Data is generated and charted to monitor and measure both individual

analysts and overall laboratory performance. It measures trends in the

analytical processes, which may affect the quality of data. These control

charts contribute to the criteria for determining validity of the data and

monitors any bias that an analyst and/or laboratory may be
experiencing.

A.5.9.6 TEM Quality Control

The following section describes the type and frequency of quality control analysis
performed by the TEM laboratory. The frequency and type of quality control analyses are
dictated by the analytical procedures and regulatory agencies.
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Quality control data is tracked and managed in the EMSL quality control program.

The labor
including:

atory enters QC data into Excel worksheets, which then provides information

Acceptance/rejection of replicate and duplicate data.
Performance trends.

Upper and lower control limits.

Acceptance/rejection of calibration measurements.

Record of QC and calibration measurements and frequencies.
Contamination events.

Corrective actions.

Control charts.

A.5.9.6.1  Standards Analysis
SRM 1876b or equivalent must be analyzed once per analyst.

The laboratory and analysts must obtain mgan-an al results on SRM 1876b
(or equivalent) so that trimmed mean values fall within 80% of the lower limit
and 110% of the upper limit as publisied on certificate.

Where the SRM 1876b is unavaila : as of the date of this revision of the

QMS Manual, NIST has cho o\discantinue this SRM), EMSL will use NVLAP
past proficiency testing sam\‘ the reference standard. The results are

evaluated using the criter, ablished by the PT provider.

NOTE1: NVLAP no I%&cognizes NYS ELAP proficiency samples as NIST-

traceable. Thesefsh no longer be used as a substitute for SRM 1876b.

NOTE2: Sta alysis of NIST 1876 or substitute is not applicable for TEM
Bulk (N(Zé) s, they have their own standards detailed in section
A.5.9.6.

AHERA, EPA Level |, 1 & 11l

A.5.9.6.2.1 Intra-Analyst Same Grid Opening Reanalysis

At least 2% (1/50 samples analyzed) of analyses are reanalyzed by the
same analyst counting the same grid openings. QC samples are to be
analyzed without prior knowledge of results where possible.

The measure of variance is calculated using the formula:
R = |(A-B)/((A+B)/2)]

Where:
R = the measure of variance for the analysis
A = the value of the first analysis in structures
B = the value of the second analysis in structures
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Measures of variance (R) are recorded and plotted over time to
determine trends and problems in analyses.

The Pass/Fail criteria for the QC analyses are as follows:
e <5 structures = +/- 1 structure
e 5-20 structures = +/- 2 structures
e >20 structures = +/- 3 structures

A failure based on the above criteria will result in a verified analysis in
order to determine the cause of the problem. A cumulative record of
False Positives, False Negatives, and True Positives based on the verified
analysis are kept for each analyst.

A.5.9.6.2.2  Inter-Analyst Same Grid Openi nalysis

At least 4% (1/25) of analyses are reanal ifferent analyst
counting the same grid openings. (Singlé labs must perform
1/10.) QC samples are to be analyz rior knowledge of results
where possible.

The measure of variance is ¢ ed using the formula

R=(A- /2)
Where:
R=them @ e%of variance for the analysis

A= hf the first analysis in structures
B e of the second analysis in structures
Mea@%riance (R) are recorded and plotted over time to

trends and problems in analysis.

d@
ass/Fail criteria for the QC analyses are as follows:
e < 5structures = +/- 1 structure

e 5-20 structures = +/- 2 structures
e 20 structures = +/- 3 structures

A failure based on the above criteria will result in a verified analysis in
order to determine the cause of the problem. A cumulative record of
False Positives, False Negatives, and True Positives based on the verified
analysis are kept for each analyst.

A.5.9.6.2.3  Same Prep Different Grid Opening Analysis

Sample reanalysis of different grid openings is performed to monitor
and evaluate the method in regard to loading deposition uniformity on
the filter. Re-analyses are analyzed at a frequency of 1 in 100, samples
QC analyses should be split relatively evenly between intra-and inter-
analyst analyses.
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Poissonian statistics are applied to re-analysis data. QC samples are to
be analyzed without prior knowledge of results where possible. The
analysis is accepted when:

[(A-B)| < 1.5 x ((A+B)/2)"

Where:
A = the value of the first analysis in structures
B = the value of the second analysis in structures

A.5.9.6.2.4  Sample Re-preparations
Same sample re-preparations are performed nitor any possible
discrepancies that may occur in the impI n of the overall

method. This includes sampling, prepara d analysis. Re-
preparations are analyzed at a freqifency ofs##in 100 samples and should
be split relatively evenly between ifitra- and inter-analyst analyses.

Poissonian statistics are appli re-preparation data. QC samples are
to be analyzed without prj ledge of results where possible. The

analysis is accepted%
O -B)| < 2.0 x ((A+B)/2)"2

Where: gu
A= value of the first analysis in structures

@ value of the second analysis in structures

Verified Analysis
least 1/100-grid openings analyzed are reanalyzed by at least one

Q‘rer analyst using a verified analysis technique. Structures within a
r

id opening are either sketched or plotted and their locations are
verified. 20% of the samples used for verified analysis must contain
between 6-40 structures/grid opening (approximately 1,000 — 5,000
asbestos structures per mm?, with the exception of verified analysis
used to resolve discrepancies.

Analysts-in-training are required to perform a greater amount of
verified analysis as seen fit by the laboratory manager and as dictated
by the analyst’s QC results.

A.5.9.6.2.6  Laboratory Blank Sample Analysis

Prep one blank per batch or 10% of the daily total (whichever is greater)
and after cleaning or servicing the preparation area. Analyze 1 per 100
filter analyses for MCE (mixed cellulose ester) filters, and 1 per 25 filter
analyses for PC (polycarbonate) filters. Store all prepared grids (even if
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not analyzed) and record blank data on appropriate forms. Blank QC
analysis is made part of the overall 10% quality assurance analysis.

For Labs complying with the TNI (NELAC) standard, Lab blanks must be
analyzed at a rate of 1 per 20 samples analyzed.

Criteria for the maximum allowable contamination levels for laboratory

blanks are:

MCE Filters:
. cumulative average of <5 structures/mm2 D
e asingle preparation level of < 15 structu

PC Filters:
e cumulative average of 18 structures , AND
e any single preparation level of es/mm

A.5.9.6.3 ASTM Dust Microvac and WipefSamp Iv5|s

Quality control for this method specifies 10% of t@tal analyses (excluding blanks)

and requires following the QC proceddges as mmended by NVLAP/NIST and
ASTM. The re-analysis must be perfor ﬁ on second grid preparations from the

final filter.

A.5.9.6.3.1  Intra- Reanalysis
At least 3% of an e reanalyzed by the same analyst on different

grid openings ﬁ/ nt preparations. QC samples are to be analyzed
without pri& ledge of results where possible.
The GQaccepted when:

O [(A-B)| < 1.5 x ((A+B)/2)"/>
Qhere:

For any failure of the above criteria, re-analysis is required in order to
determine the cause of the problem.

A = the value of the first analysis in structures
B = the value of the second analysis in structures

A.5.9.6.3.2 Inter-Analyst Reanalysis

At least 7% of analyses are reanalyzed by a different analyst on different
grid openings of different preparations. QC samples are to be analyzed
without prior knowledge of results where possible.

The analysis is accepted when:

[(A-B)| < 2.0 x ((A+B)/2)"/?
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Where:
A = the value of the first analysis in structures
B = the value of the second analysis in structures

For any failure of the above criteria, re-analysis is required in order to
determine the cause of the problem.

A.5.9.6.3.3  Process Blanks
1 process blank is prepped and analyzed along with each sample set.

A.5.9.6.4 TEM NOB (ELAP 198.4) & Chatfield VAT

Controlled Document

A.5.9.6.4.1 Intra-Analyst Reanalysis
At least 2% of analyses are reanalyzed b &%a analyst. QC samples
are to be analyzed without prior knowle @ esults where possible.

Measures of variance are calculate@ using/the formula:

R=|(A-B)/((A+B

Where: Q

R =the meaxh variance for the analysis

A =the v e first analysis in % asbestos

B =&Q es0f the second analysis in % asbestos
Measur@ ance are recorded and plotted over time to determine
tren roblems in analyses.

@ss/Fail criteria for the QC analyses are as follows:
. R<1- PASS.
. R >1—FAlIL.
e Incorrect Asbestos ID — FAIL.
e  Asbestos missed during analysis (false negative) — FAIL.
e  Asbestos incorrectly identified to be present in a negative
sample (false positive) — FAIL.

A failure based on the above criteria will result in reanalysis to
determine the cause of the problem. If this should fail to resolve the
problem, the sample will be reprepped (a complete gravimetric
reduction) and again reanalyzed by the initial analyst.

R values are maintained and R control charts updated monthly along
with results for and resolutions of failures.

A.5.9.6.4.2 Inter-Analyst Reanalysis
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At least 7% of analyses are reanalyzed by a different analyst; the sample
is re-prepped including ashing and acid dissolution. QC samples are to
be analyzed without prior knowledge of results where possible.
Measures of variance are calculated using the formula:

R = (A-B)/((A+B)/2)
Where:

R = the measure of variance for the analysis
A = the value of the first analysis in % asbesto

B = the value of the second analysis in % 0s
R-values are recorded and plotted over time ermine trends and
problems in analyses.
The Pass/Fail criteria for the QC anafyses follows:
e R>1o0rR<-1-FAIL
e Incorrect Asbestos ID IL.

A
e Asbestos missed duri % alysis (false negative) — FAIL.
e Asbestos incorre ideatified to be present in a negative

sample (fal\$ — FAIL.
A failure based o@ ve criteria will result in reanalysis to
determine e& the discrepancy. If this should fail to resolve the
problem, th le will be re-prepped (complete gravimetric

reductiod) a gain reanalyzed by the initial analyst.

R re maintained and R control charts updated monthly, along
\@asons for and resolutions of failures.

.5.9.6.4.3  Standard Analysis

At least 1% of analyses are prepared of reference standards or
consensus standards. Results are charted to determine analyst as well
as laboratory precision and accuracy.

A.5.9.6.4.4  Blank Analysis

At 5% (1/20) of sample volume, a known negative floor tile is prepped
and analyzed for % weight recovery and contamination. Residue
weights must be within 10% of the average recovery weight. If asbestos
is detected, the source of contamination must be traced and problem
resolved.

A5.9.6.5 EPA100.2

Quality control follows TNI guidelines:

Controlled Document
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Total number of QA samples and blanks must be at least 10% of total
sample workload.

There are no inherent inter- or intra-analyst QC requirements but good
practice would include both.

A.5.9.6.5.1  Verified QC Analysis

At least 5% of samples must be analyzed by the analysis of the same
grid openings in a verified format, including sketches and verification of
all discrepancies. Verified QC is evaluated by NISTIR 5351, and analysts
must maintain at least > 80% True Positives, < 10% False Positives and <
20% False Negatives for cumulative verified analysis ffom analysis of
verified samples and standards.

A.5.9.6.5.2  Verified Standard Analysis
Standard samples are analyzed at a rate @. tal analyses.

Standard samples must be created from IST (NIST 1866 & 1867)
standard asbestos types with final pfepara containing 1-20
asbestos fibers (>10um long) per gfid opening.

Standards should be reanalyz ing verified analysis of the same grid

openings, including sketc erification of all discrepancies.

Verified QC is evaluat ISTIR 5351, and analysts must maintain at
least > 80% True PONS 10% False Positives and < 20% False

Negatives for cu erified analysis from analysis of verified
samples ang . oS,

A.5.9.6.583 Replicate QC
At legstd.o%0f samples should be reanalyzed by the analysis of different
i % ngs of the same preparation used for analysis.

g O
O;analysis is accepted when;

[(A-B)| < 1.5 x ((A+B)/2)"/>
Where:
A = the value of the first analysis in structures

B = the value of the second analysis in structures

For any failure of the above criteria reanalysis is required in order to
determine the cause of the problem.

Note: Definition for Replicate QC above is specific to water
methodologies.

A.5.9.6.5.4 Duplicate QC
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At least 1% of samples should be reanalyzed by re-preparing the sample
by; re-filtration, re-preparation and reanalysis of the same volume
aliquot as used for the original analysis.

For the analysis of different preparations, the analysis is accepted when:
|(A-B)| < 2.0 x ((A+B)/2)"

Where:
A = the value of the first analysis in structures
B = the value of the second analysis in structures

For any failure of the above criteria reanalysis is reguired in order to
determine the cause of the problem.

methodologies.

Note: Definition for Duplicate QC above@ to water

A.5.9.6.5.5  Blanks
A process blank is filtered, prepared analyzed before each batch of
samples. The process blank eet a contamination level of <

0.01MFL for fibers > 10ur®

A.5.9.7 PLM Quality Control

A.5.9.7.1 Intra-Analyst

Controlled Document

A.5.9.7.1.1 “NEré
At least 2% nalyses are re-prepared and reanalyzed by the same
anal@@ll analysis is performed (re-prepared, optical properties
r etc.).

.9.7.1.2  Statistical Analysis
easures of variance are calculated using the formula

R = |(A-B)/((A+B)/2)|

Where :
R = the measure of variance for the analysis
A = the value of the first analysis in %
B = the value of the second analysis in %

Measures of variance are recorded and plotted over time to determine
trends and problems in analyses.

The Pass/Fail criteria for the QC analyses are as follows:

e R<1-PASS.
¢« R>1-FAIL
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e Incorrect Asbestos ID — FAIL.

e  Asbestos missed during analysis (false negative) — FAIL.

e Asbestos incorrectly identified to be present in a negative
sample (False positive) — FAIL.

For any failure of the above criteria the cause of the failure is identified
and corrected.

A.5.9.7.2 Inter-Analyst Reanalysis — PLM
A.5.9.7.2.1  Frequency
At least 7% of analyses are reanalyzed by a different afialyst; the sample
is re-prepped from the original sample.

A.5.9.7.2.2  Statistical Analysis

Measures of variance are calculated usin@ ula
R = (A-B)/((A+B)/2) ( :
Where:

R = the measure of vg Q e for the analysis
A = the value oft‘ alysisin %
ond analysis in %

B =the valu\\@
R-values are reco plotted over time to determine trends and

problems i%
The Pass/Failgriteria for the QC analyses are as follows:
. <1-PASS.
1 and R< -1 — FAIL.

e ) Incorrect Asbestos ID — FAIL.
e Asbestos missed during analysis (false negative) — FAIL.

e Asbestos incorrectly identified to be present in a negative
sample (False positive) —FAIL.

For any failure of the above criteria the cause of the failure is identified
and corrected.

A.5.9.7.3 Reference Samples — PLM
A.5.9.7.3.1  Frequency
Past proficiencies and known standards made with SRM 1866 and 1867
are analyzed. These standards are used to both calibrate evaluate the
performance of the analyst.

The standards are used to:
e Calibrate analyst visual estimation technique
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e  Verify the analyst’s ability to correctly measure optical
properties. Optical properties recorded must be within the
acceptance criteria established by NIST.

At least 1% of analyses are to be quantitative standards repeatedly
submitted and quantified.

A.5.9.7.3.2  Statistical Analysis

Results are quantified and charted to determine analyst, as well as
laboratory precision and accuracy, using the following formula for
percent recovery.

%R = (A/F) x 100

Where:
%R = percent recovery
A = the analytical result
F = the formulated standard weight

A.59.74 EMSL PLM Consensus Pr
In addition to the EMSL standard ntrol program, a separate quality

analysis program is used whic ides for an additional check on analyst
performance.

Following the sampli ﬁ ies documented in the AHERA regulations,
sample batches are efally submitted to our laboratories in sets collected

from homogen a . Samples are typically collected in sets of 2, 3,5 or 7
depending o tal area sampled. These sets should contain samples of
identical

ollgCti samples in this way helps to minimize the chance for false negative
resultSwhether the source is from sampling error, non-homogeneity or lab
rro

The homogeneous make up of these sets provides the lab with an opportunity
to provide an extra layer of quality control. If the analysis of each homogenous
group is split between two different analysts, a check on each analysis is
achieved without any additional analytical effort.

See EMSL PLM Consensus Analysis Program SOP for additional information and
procedure.

A.5.9.7.5 Blanks

For Friable samples at least one blank should be processed daily, this should
entail the preparation of a known negative material to slide using all tools and
oils to be used for analysis that day.
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For NOB samples a known negative floor tile is prepped and analyzed for %
weight recovery and contamination. Residue weights must be within 10% of the
average recovery weight.

For Labs complying with the TNI (NELAC) Standard a similar check is made with
every 20 uses of a piece of homogenization equipment.

For all blanks, if asbestos is detected, the source of contamination must be
traced and problem resolved.

A.5.9.8 Proficiency Testing
A.5.9.8.1  General
In addition to the policies and procedures mentione general section of
this manual, results are reported by each active afaly owing the
requirements of the proficiency testing (PT) prog % d must ensure:

o Analyses are not contracted out t hemldboratory.

o The laboratory keeps and uses pr testing materials as in-house
instructional materials, unless,othe e directed.

o All analysts (full and part ti rticipate in proficiency testing
rounds (all analysts nee icipate in proficiency testing prior to
returning the resu provider, but all analysts shall
participate without nowledge of the testing results at a later
date- where ap.

o Each analyst shoUlds@halyze and record sample results independently
as part of& 's internal QC system.

o A singlefresult Ts reported back to the PT provider by the laboratory
unlesSwetherwise specified in the PT instructions.

o es and calculations (if any) are documented as to how a single

esUlt is determined.

o ults from multiple analyses are not averaged.

Test results are used for inter-analyst comparisons.

o Corrective actions are taken and documented for problems indicated
by proficiency testing.

o Test results, when applicable, are used in determining accuracy and
precision for each analyst.

A.5.9.8.2 PCM Proficiency Testing

EMSL laboratories will participate in proficiency testing programs where
accredited.

EMSL asbestos laboratories participate in the following programs at the
discretion of the QA manager:

o AIHA-PAT Programs Industrial Hygiene Proficiency Analytical Testing
program (IHPAT)
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o Mandatory proficiency testing administered by State agencies as
applicable
. AIHA Registry Programs Asbestos Analyst Registry (AAR)

Proficiency samples from these programs are to be run as normal laboratory
samples, except where agency policy dictates additional requirements.

A.5.9.8.3 TEM Proficiency Testing
EMSL TEM asbestos laboratories participate in the following programs:
o Mandatory proficiency testing administered by the NYS ELAP.
o The mandatory testing administered by the NIST (National Institute for
Standards and Technology) National Voluntary L tory Approval
Program (NVLAP).

Proficiency samples are to be run as normal Iabo®2ples, except where

Agency policy dictates additional requirements.

All analysts, including those analyzing in a @ub-facility participate in the
analysis of the NVLAP proficiency samfales.
A.5.9.84 PLM Proficiency Testi "6
EMSL PLM asbestos laboratgr tigipate in the following programs:
o Mandatory proficit& ting administered by the NYS ELAP.
o The mandatory dministered by the NIST (National Institute for

Standards,and(Te logy) National Voluntary Laboratory Approval
Program &

Proficiency s re to be run as normal laboratory samples, except where
Agency pt) ates additional requirements.

Il afalysts, including those analyzing in a NVLAP sub-facility participate in the
a of the NVLAP proficiency samples.

A.5.9.9 ound Robin Program

In addition to the intra-laboratory QC, laboratories participate in an inter-lab exchange
among other EMSL laboratories and select laboratories outside of the EMSL network. The
TEM, PLM and PCM programs are managed by the corporate Quality Assurance
department.

The EMSL asbestos Inter-laboratory program is documented in the EMSL Inter-Laboratory
Sample Exchange — Asbestos — SOP.

The compiled results of the most recent inter-lab exchange shall remain posted in the
laboratory for review by analysts.

A.5.10 Reporting the results
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Reference to NVLAP Accreditation
A.5.10.1.1 Reports with NVLAP accredited and non-accredited data
Whenever a report contains data covered by NVLAP accreditation and data not
covered by NVLAP accreditation, the report must prominently display the
following statement at the beginning of the report: “This report contains data
that are not covered by the NVLAP accreditation.”

A.5.10.1.2 Use of NVLAP Logo

EMSL does not generally display the logos from accreditation agencies on the
final report. Logos are commonly used on mailing envelopes and marketing
materials. The NVLAP logo is displayed in compliance with theffollowing
procedures:

o Logo must be accompanied by the NVLAP Cg d approved (by
NVLAP) caption. The caption shall appear be nd in close proximity
to the logo.

o Logo must stand by itself and shall s pbined with any other
logo, symbol or graphic.

o The aspect ratio shall be 1 to 2.25.

o The logo and caption shall b a size that allows the caption to be
easily read. The size of the shall not exceed the size of the

logo itself.

o The logo shall appé \ , blue or other color approved by NVLAP
and may be filled ilfed. In the case of a filled logo, the same color
shall be used& utline and the fill.

or logo is used in a contract or proposal, the term

. If the NVL
and Io% accompanied by a description of the laboratory’s

scope ccreditation and current accreditation status.

A.5.10.1 of NVLAP term
Whe term NVLAP is used to reference accredited status, it shall be
n@ed by the NVLAP Lab Code. For example: NVLAP Lab Code XXXXXX-X.

REVISION HISTORY

Previous revision histories are available from the QA department on request.

Revision

Date

Changes

16

5/30/13

References to QAM changed to QMS. “Client” changed to “Customer” to align with 17025.
A.5.2.1 — Revised language on our course to clarify extent of AIHA endorsement.

A.5.2.3.1 — Removed references to “chemistry” of asbestos in favor of crystallography.
A.5.2.3.4 — Updated to remove requirement for probationary period for non-AlHA
accredited labs.

A.5.4.3.2.2 — Header change to include “Structure”.

A.5.5.2.1 — language removed in favor of reference back to main QAM

A.5.5.2.2 — Acceptable range removed for W-B Graticule. Must measure 100 microns.
A.5.5.2.4 — Removed acceptance criteria from Hood check and referred back to SOP.
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A.5.5.3.8 — Clarified NIST SRM 1866

A.5.5.3.13 - language removed in favor of reference back to main QAM

A.5.5.4.1 — clarified requirement for condenser

A.5.5.4.2 — Revised salt requirement from table salt to reagent grade salt.

A.5.5.4.3 - language removed in favor of reference back to main QAM.

A.5.6, A.5.9.6.1 — added note that NYS ELAP samples are no longer considered NIST
traceable & added reference to 1867a.

A.5.8.1 — New section but no new requirements. Moved from next section for clarity.
A.5.8.2, A.5.8.3 — Added reference to SOP.

A.5.8.4 — Added additional criteria and reference to SOP.

A.5.9.3 —clarified “random”

Attachments 1 & 2: Updated to reflect changes above where peceSsary.

15

9/16/11

A.5.2.1.1 — “On-the-Job” - Added reference to PCM Trainings€hec .

A.5.2.1.1 — “Skills” — Added requirement for generation ¢ @ onal relative standard
deviation to demonstration of proficiency. Clarified lamguage on analyst training records.
A.5.2.2.1 — Modified to allow national asbestos ma

A.5.2.2.5 & 6— Clarified language. No new re ants.

A.5.2.3.2 — Added the word “light.”

A.5.2.4.3 — Added note regarding status of E ’s 582 course as AIHA approved.

A.5.3.2.2 — Added requirement that comwon areas (e.g., log-in) shall also have ambient air
monitoring.

A.5.3.2.3 — Clarified that section a b blanks only.

A.5.4.3.2.3 — Clarifies that if 2 t falls below 80% they cannot analyze customer
samples until the lab managemhas\xeviewed data and taken corrective action.

A.5.5.2.2 — Added refereng€é e of HSE/UPO slides when HSE/NPL slide is not available.
A.5.5.2.2 - Walton-Bec surements in TNI/NELAC labs must be conducted daily by
each analyst using segpe.

A.5.5.2.2 — Clarifj haggirst-time use refers to after microscope repair.

A.5.5.3.8 — Add irement that for TNI/NELAP labs, detector resolution must be
instead of annually.

measured g %
A.5.5.3 ded requirement that K-Factors for Na and Al from Albite shall be performed

t Yo evaluate previous training.

atth e fime (same day).
A85.M —Removed “refractive index” from Monthly requirements.
Added NVLAP PT rounds as an equivalent where SRM 1876b is not available.

A.58.4 — Modified requirements for Water Grids to make retention of petri dishes

tional. Retention of filtrate is still required even if grids are not kept.
A.5.8.4 — Corrected definition of ACM for waste removal > 1% instead of >=1.
A.5.9.6.2.6 — Added requirement that TNI/NELAP labs must analyze Lab blanks at rate of 1
per 20 samples analyzed.
A.5.9.6.5.5 — Clarified blanks should be analyzed BEFORE each batch of samples.
A.5.9.7.5 — New Section “Blanks”
Revised Attachments to reflect TNI/NELAP frequency changes.

14

7/1/11

References to AIHA changed to AIHA-LAP. References to NELAC changed to TNI. Minor
editorial changes throughout.

A.5.2.1 & A.5.2.1.2 —Title of course changed to match current title

A.5.2.1.2 — Summary of topics updated

A.5.2.1.3 — clarified that training checklist must be signed by both trainer and trainee
A.5.2.1.4 & A.5.2.2.5— clarified that DOC certs come from QA Dept.

A.5.2.4.4 — Section added on NVLAP TEM Supervisor requirements.
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A.5.3.2.1 — Added last bullet (frequent surface wiping)_

A.5.3.2.2 — Added 2" bullet (collection during normal working hours)

A.5.5.2 — Clarified that weekly HSE checks need to be done by each analyst.

A.5.5.3.4 — Clarified requirements when camera constants fall outside 2xSD<5%
acceptance criterion.

A.5.5.3.10 — Clarified requirement.

A.5.5.4.5 — Range of muffle furnace calibrations modified for consistency.

A.5.8.4 — Added retention requirements for NYS NOB grids, microvac & wipe grids.
A.5.9.5.3 — Clarified that QC program checks analyst results against a consensus standard,
not necessarily a reference sample. Also added round robins as a method for meeting
these objectives.

A.5.9.6.2.1&2 — Clarified QC analysis types as Same Grid Opening Reanalysis

A.5.9.6.2.3 — First paragraph added and changed title to Same,Prep Different Grid Opening
Analysis
A.5.9.6.2.4 — Clarified requirement that sample repreps s
between inter- and intra-analyst analyses.

A.5.9.6.2.5 — Moved requirement for higher rates g m d 3

@ be split relatively evenly

alysis for analysts-in-
training to this section.

A.5.10.1.1 — New section added on referencifig NVLAP where reports contain both
accredited and non-accredited data.
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Module A
Attachment 1: QC Frequencies

POLARIZED LIGHT MICROSCOPY
PHASE CONTRAST MICROSCOPY
TRANSMISSION ELECTRON MICROS(&

OQ
QO
O
\\Q
KO
Q
C)O

\)ﬁ\
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PLM CALIBRATION FREQUENCIES

DAILY

PLM SCOPE ALIGNMENT
Record date, check off for rotation centering, condenser & objective alighment, axial
illumination full extinction and crosshair alignment fixed in polarizer’s privileged direction.

CONTAMINATION CHECK

Clean microscope and work area daily and all equipment after each use.

Prep and analyze a fine grained reagent grade salt sample as a check for asbestos
contamination.

EACH DAY OF USE

ANALYTICAL BALANCE VERIFICATION
Analytical balance should be checked as per the Balance Cali ification SOP.

MONTHL

AMOSITE DISPERSION COLORS
Check Amosite Standard for proper dispersion col ngths. Record DS color wavelengths,
date and the analyst performing the calibratio

ERLY
RI OILS SS“

Rl oil calibration to +/- 0.004 usin d refractive index solids. Record date, nominal
refractive index, measured refractive ihdex, temperature and analyst’s initials. All Rl oils are
calibrated when bottle is opo first use. In addition, calibrate on next use if an oil has not

been used in 3 months. < ’

MUFFLE FURNA @ATURE CHECK
Muffle furnaée,sho e verified using three-point calibration covering 450, 480 and 500

degrees Celsius. rmometer should be immersed in sand bath. Record date, target
temperatures, measured temperatures, and analyst’s initials.

AIR MONITORING

Ambient air samples should be collected (0.45 micron MCE cassettes, at least 1200 liters
collected at not greater than 10 lpm) from each work area and analyzed by TEM using AHERA
rules.

HOOD CALIBRATION
Measure and record flow rate of hoods with Anenometer as per the EMSL Hood Maintenance
and Calibration SOP.

Controlled Document Mod A Page 49 of 64
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 145 of 344
EMSL QMS MANUAL (MOD A)
Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

ANNUALLY

THERMOMETERS
Thermometers used for measurement of ambient air temperature shall be verified annually as
per § 5.6.2 of the main QMS Manual and the EMSL Thermometer Calibration.Verification SOP.

ANALYTICAL BALANCE
The analytical balance shall be calibrated annually by an outside calibration firm accredited to
ISO 17025.

WORKING WEIGHTS

Weights used for routine measurements in the lab shall be verified annually asiper § 5.6.2 of the
main QMS Manual and the EMSL Working Weight Verification SOP.

5 YEARS

REFERENCE WEIGHTS

Weights (used only for calibration of working weights) mus ca d by an ISO 17025
accredited calibration service to NIST-traceable source evefy 5 ye@rs as per § 5.6.2 of main QMS

Manual. E
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PLM FRIABLE QC ANALYSIS FREQUENCIES

STANDARD REFERENCE SAMPLE ANALYSIS (Daily)

One standard reference sample (known percentages) should be analyzed daily to determine
precision and accuracy. Record date, analyst, type and percentage of asbestos present as
determined by calibrated visual estimation. A full analysis documented completely on a
standard PLM benchsheet is required for each sample for each analyst.

INTER-ANALYST REANALYSIS (1/15 Friable Samples and 1/15 Non Friable Samples)

1/15 samples should be analyzed by different analyst (inter analyst) and R-valdes calculated R =
{(A-B)/((A+B)/2)}. Analysis fails if R > 1 or < -1, misidentification of Asbestos rs, or ACM vs.
Non ACM. A full analysis documented completely on a standard PLM @ sheet is required for

each sample for each analyst.
INTRA-ANALYST REANALYSIS (1/50 Friable and 1/50 Non Qes)

Friable
1/50 samples should be re-analyzed by the same analyst (i@lyst) and R-values calculated
R = {(A-B)/((A+B)/2)}. Analysis fails if R > 1 or < -1, misidentifidatign of Asbestos occurs, or ACM

vs. Non ACM. A full analysis documented completely standard PLM bench sheet is required

for each sample for each analyst. @

ROUND ROBIN (2 times/year) \

All analysts should participate. Record da:@ alysis, in-house analyst signatures, all results,
reasons for and resolution of disagree

A full analysis documented complet% standard PLM bench sheet is required for each
sample for each analyst. Q

QC)
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PLM NOB QC ANALYSIS FREQUENCIES

STANDARD REFERENCE SAMPLE (1/100 Samples)
At least 1 out of 100 samples shall be a verified quantitative standard that has been routinely
resubmitted to determine analyst’s precision and accuracy.

INTER-ANALYST REANALYSIS (1/15 Non Friable Samples)

1/15 samples should be analyzed by different analyst (inter analyst) and R-values calculated R =
{(A-B)/(A+B)/2}. Analysis fails if R > 1 or < -1, misidentification of Asbestos occurs, or ACM vs.
Non ACM. A full analysis documented completely on a standard PLM bench sheet is required for
each sample for each analyst.

d R-values calculated
Restos occurs, or ACM vs.
PRM béhnch sheet is required for

INTRA-ANALYST REANALYSIS (1/50 Non Friable Samples)

1/50 samples should be re-analyzed by the same analyst (intra-ang
R = {(A-B)/(A+B)/2}. Analysis fails if R > 1 or < -1, misidentificatio
Non ACM. A full analysis documented completely on a stan
each sample for each analyst.

NOB PREPARATION CHECK (1/20 NOB Samples)
A known negative floor tile is routinely re-submitt @’- samples must go through the full

preparation and analysis regimen and then beyan for asbestos contamination and residue
recovery (% wt). NOB residue weights must\j 10% of the average recovery weight to be
acceptable (PASS). If asbestos is detecte urce of contamination must be traced and
problem resolved to prevent recurrencg”

ROUND ROBIN (2 times/year)
All analysts should participat d dates of analysis, in-house analyst signatures, all results,

reasons for and resolution reements.
A full analysis document@wpletely on a standard PLM bench sheet is required for each

sample for each@a@
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PCM CALIBRATION FREQUENCIES

DAILY

ALIGNMENT
Check alignment (phase rings) and illumination. Record date and analyst’s initials.

CONTAMINATION CONTROL
Clean microscope and work area daily and all equipment after each use.

MICROSCOPE FIELD AREA MEASUREMENT (For TNI/NELAC labs)

Once per day, each analyst using the scope shall check the diameter of t n-Beckett
Graticule. Measurement must equal 100 microns. Record diameter, FAIL, corrective
action if necessary, date and the analyst’s initials.

Other labs shall complete this Monthly. O

WEEKLY C)

PHASE SHIFT DETECTION b
The HSE / NPL Slide contains 7 blocks of grooves.@ and 5 must be at least partially

visible. Record the highest block visible, PA , corrective action if necessary, date and the
analyst’s initials.

For HSE/UPO Slides if used:

HSE/ULO Red - The microscope sho e able to completely resolve the first 3 sets of lines (1-
ould be partially visible. The microscope should not be

3), the next two sets of lines
able to see the last two s f lines at all, they should be invisible.

HSE/ULO Green -, The/mferoscope should be able to completely resolve the first 4 sets of lines (1-
4), the next two s ines (5-6) should be partially visible. The microscope should not be able
to see the last$et (7)jof lines at all, they should be invisible.

MONTHLY

MICROSCOPE FIELD AREA MEASUREMENT
Check the diameter of the Walton-Beckett Graticule. It must equal 100 microns. Record
diameter, PASS / FAIL, corrective action if necessary, date and the analyst’s initials.

For Labs complying w/ TNI (NELAC) Standard this should be increased to each time a difference
analyst uses the scope.

MECHANICAL COUNTER
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Mechanical counter accuracy is documented by counting to 100 while clicking the counter with
each count. The clicker must read 100 on the 100th count. Record date, PASS/FAIL and analyst’s

initials.

QUARTERLY

AIR MONITORING

Ambient air samples should be collected from each work area. The samples should be collected
on 0.45 micron MCE filters (at least 1200 liters collected at no greater than 10 Ipm) and analyzed
by TEM using AHERA rules.

HOOD CALIBRATION

Measure and record flow rate of PCM hoods with anemometer as per the Hood
Maintenance and Calibration SOP. Record date, flow rate and the an initials. See SOP for
acceptance criteria.

PRIOR TO FIRST US O
STAGE MICROMETER
The stage micrometer in use at laboratory should be calibra ISO 17025 standards initially
prior to first use, and if damaged as per § 5.6.2 of the paain QMS Manual.

Controlled Document Mod A Page 54 of 64
Confidential Business Information/Property of EMSL Analytical, Inc.



Compiled Page 150 of 344
EMSL QMS MANUAL (MOD A)

Revision 16
Revision Date: 5/30/2013
Effective Date: 6/14/2013

PCM QC ANALYSIS FREQUENCIES

DAILY REFERENCE SLIDE

Each Analyst should analyze at least one Reference Slide daily (taken from low, medium and
high fiber count pool randomly) in order to generate a CV for each analyst and for the lab.
Record fiber counts and date for each analyst.

INTRA-ANALYST REANALYSIS (1/10 Samples)
Perform blind intra-analyst recounts on 10% of filters counted. Record analyst, date, Reference

reasons for and resolution of disagreements.
A full analysis documented completely on a standard PCM b
sample for each analyst. ! ’

Samples are chosen from previously analyzed customer sa r past proficiency testing

samples.
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TEM CALIBRATION FREQUENCIES

DAILY

Al, Cu CALIBRATION

Collect spectrum on Al, Cu grid. Peaks should be centered at 1.48 and 8.04 both to within +/-
0.02 keV. If not then calibration of the instrument is necessary. Record date, analyst & results. It
is strongly recommended to save spectrum on the hard drive.

MICROSCOPE ALIGNMENT
Check off after each step. Record date and analyst’s initials.

CONTAMINATION CONTROL

Clean work area and equipment after each sample.
SAED (as needed) O

Indexing of diffraction patterns to verify a cumulative 80% <ccura,y rating for each analyst.

EACH DAY O

ANALYTICAL BALANCE
Analytical balance should be checked in all
Manual and EMSL Balance Calibration.Ver@

anges as per § 5.5.3.1 of main QMS
OP. See SOP for acceptance criteria.

KWEEKLY
é&

CAMERA CONSTANT
Record camera length and constant as per the TEM CAL Worksheet. Produce negative,

measurement results frofn photo and screen (+/- 5% change acceptable), and screen diameter
that corresponds to
Note: If sufficien as been collected which indicates confidence in the stability of
measurements, freqiency of camera constant calibration can be adjusted to monthly.

Note: For those uments utilized for water calibration frequency must be maintained at a
weekly rate during the period of time analysis is performed.

MONTHLY

MAGNIFICATION CALIBRATION
Calibration of screen and negative (+/- 5% change acceptable). Produce negative, calculations
and results and conversion factors for the small and large circles on the phosphor screen.

QUARTERLY

BEAM DOSE
ED patterns of 9 out of 10 NIST SRM chrysotile fibrils (max. diameter 0.05 microns) must remain
visible for 15 seconds. Record one fibril image and one photo of ED pattern.
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ASHER CALIBRATION

Determine ash time to etch 10% of collapsed filter. Chart ash time versus date.

NOTE: If during TEM analysis it is observed that a 10% ash results in over etching of the
filter, the lab should switch to 5% as its target for calibration.

SPOT SIZE MEASUREMENT
Crossovers at spot size 3 take picture and record actual diameter

Na SENSITIVITY

Resolvable (statistically significant) Na K alpha peaks from NIST SRM 1866 olite. Produce
calculations, dated and signed spectra AND photo of fibril. It is strongl m ded to save
spectrum on the hard drive..

CHRYSOTILE FIBRIL SENSITIVITY

Check for resolvable Mg and Si peaks from single fibril fromfeithe SRM 1866 or 1876b
chrysotile. Produce dated and signed spectra. It is strongly %ecomimended to save spectrum on

the hard drive. t
AIR MONITORING
Ambient air samples should be collected fFO\\ k area on 0.45 micron MCE filters and

analyzed by TEM AHERA.

X-RAY DETECTOR RESOLUTION (F @P labs)

FWHM of Mn peak. Collect 2000 ES,c in the Mn peak (or more, but be consistent each
time). Resolution must be <175 &Y. Preduce dated and signed spectra. It is strongly
recommended to save spect@I he hard drive.

NOTE: Other labs this mn.g e semi-annually.

SEMI - ANNUALLY

FWHM of Mn p Collect 2000 FS counts in the Mn peak (or more, but be consistent each
time). Resolution must be <175 eV. Produce dated and signed spectra. It is strongly
recommended to save spectrum on the hard drive.

NOTE: For labs complying with the TNI (NELAC) Standard this frequency must be quarterly.

K FACTORS:

USING SRM 2063 and Albite: Collect 10,000 integral or 2000 FS counts in the Si peak (or more,

but be consistent each time). The various sensitivity factors must be calculated each with their
own PASS/FAIL criteria. 10 runs. Produce dated & signed hard copy of spectrum. It is strongly

recommended to save spectrum on the hard drive.

GRID OPENING AREA: Twenty grid opening areas from twenty grids (400 total) must be
calculated for each lot of 1,000 grids. Record date, lot number, analyst and average GSO.
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ANNUALLY

ANALYTICAL BALANCE

The analytical balance shall be calibrated by an external calibration service accredited to I1SO
17025 annually as per § 5.5.3 of the main QMS Manual and EMSL Balance

Calibration. Verification SOP..

WORKING WEIGHTS

Weights used for routine measurements in the lab shall be verified annually as per § 5.6.2 of the
main QMS Manual and the EMSL Working Weight Verification SOP.

5 YEARS

REFERENCE WEIGHTS

Weights (used only for calibration of working weights) must be cafibrated¥oy an I1SO 17025
accredited calibration service to NIST-traceable source every 5 yea per § 5.6.2 of main QMS

' S

\\Q
O
OQ
S
O
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TEM AIR QC ANALYSIS FREQUENCIES

INTRA-ANALYST SAME GRID OPENING REANALYSES (1/50 Air Samples)

This reanalysis used to determine the analyst’s precision. Calculate R values where R=[(A-
B)/(A+B)/2]. Chart R values and PASS/FAIL results for each analyst and for lab in the following
four ranges of asbestos structures only:

RANGE of MEAN of RECOUNT PASS/FAIL CRITERIA
<5 Structures +1 Structure
5-20 Structures +2 Structures
>20 Structures +3 Structures
Verified analysis is required to resolve Failures. Record sample, grid(s gri ening(s)
analyzed date(s) of analyses, analyst’s signature, both results, R-valu ons for and
resolutions of disagreements. A cumulative record of true positj ositives, and false

negatives, is maintained for each analyst.

INTER-ANALYST SAME GRID OPENING REANALYSES (1/25 AIR Samples)

This reanalysis of the same grid openings is used to debermine™oth the laboratory’s overall
precision and to detect bias of the various analysts. C@te R values where R=[(A-B)/(A+B)/2].
Chart R values and PASS/FAIL results for each ana@ or lab in the following four ranges of

asbestos structures only:
RANGE of MEAN of RECOUNT O\ASS/FAIL CRITERIA
+1 Structure

<5 Structures K
5-20 Structures Q\ +2 Structures

>20 Structures +3 Structures

date(s) of analysis, sigha both results, R-value, reason(s) for analysts and resolution(s) of

For any failures, verifiedl§?® required. Record sample, grid(s) and grid openings) analyzed
re

disagreement(s)., A e record of true positives, false positive and false negatives is

maintained for ea lyst.

SAME GRID/DI NT OPENING REANALYSIS (1/100)
Inter-analyst analysis — 0.5 in 100 samples
Intra-analyst analysis — 0.5 in 100 samples

SAME SAMPLE REPREPARATIONS (1/100)
Inter-analyst analysis — 0.5 in 100 samples
Intra-analyst analysis — 0.5 in 100 samples

VERIFIED ANALYSES (1/100 Grid Openings Analyzed)

20% of the samples used must contain between 6-40 structures/grid opening (approximately
1,000-5,000 asbestos structures/mmz. Previous customer samples, NYS ELAP proficiency
samples, NVLAP proficiency samples and NIST SRM 1876b samples may be used.) Record results
from each analyst, date(s) of analysis, acceptability (within appropriate guidelines), reason(s) for
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and resolution(s) of disagreements, analyst’s signature(s). A cumulative record of true positives,
false positives and false negatives is maintained for each analyst. Maintain a separate record for
NIST SRM 1876b or equivalent analysis.

INTER-LAB ROUND ROBIN ANALYSES (1/200 G.0.) (2 times/year)

Use asbestos samples that cover a range from less than 100 to more than 2,000 structures/sq.
mm. This re-analysis of the same grid opening must be by VERIFIED ANALYSIS. Record sample,
grid and grid opening identification, date(s) of analysis, in-house analyst’s signature, all results
reasons for and resolutions of disagreements. Analysts must attain an average accuracy of >
80% True Positives, < 20% False Negatives and <10% False Positives to maintain verified status.

LABORATORY BLANK (AIR Samples)
Prep 1 blank per series or 10% of daily total; Analyze 1 per 100 filter an s fTORIMCE (mixed
cellulose ester) filters, and 1 per 25 filter analyses for PC (polycarbon ers as measure of

cleanliness. O
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TEM NOB QC ANALYSIS FREQUENCIES

INTRA ANALYST - NEW PREP (1/50 NOB Samples Re-analyzed by Same analyst)

This reanalysis is used to determine the analyst’s precision and check the laboratory’s
preparation technique. Calculate R-values for each pair. R= |(A-B)/[(A+B)/2]] Analysis fails if R
>1, misidentification of Asbestos occurs, or ACM vs. Non ACM. Record sample, dates of
analyses, analyst’s initials, both results, R-values, causes and corrective actions for failures. R
Control charts updated monthly for each analyst’s precision. Also check recovery (% Wt) of both
sample preparations. Re-prep weight must be within 10% of initial prep weight to pass. Failure
requires a third prep be made (all steps checked by lab supervisor) to determinfle correct
recovery. Record dates of all preparations, weights, technician initials, reas r and
resolutions of failures.

INTER ANALYST - NEW PREP (1/15 NOB Samples Re-analyzed b @ analyst)

This reanalysis is used to determine laboratory precision an check the laboratory’s
preparation technique. Calculate R-values for each pair of @nalyses. R=(A-B)/[(A+B)/2].
Analysis fails if R >1 or < -1, misidentification of Asbestos oc ACM vs. Non ACM. Record
sample, dates of analysis, analyst’s initial, both results alues, reasons for and resolutions for
failures. R Control charts updated for each analyst’s

Also check residue recovery (% Wt) of both parations. Re-prep weight must be
within 10% of initial prep weight to pass. lwmease,of failure, request a third prep be made (all
steps checked by lab supervisor) to deh& orrect recovery. Record dates of all

preparations, weights, technician in easons for and resolutions of failures.

INTER-LAB ANALYSIS (2 times ) UND ROBIN

Samples analyzed for asbest ténts and residue recovery (% Wt). Record asbestos type(s),

percentage(s), analyst(s)m es of analyses. Track misclassifications (false positive, false
of asbestos types and residue recovery (% Wt.)

negative) and misideQ i
NOB PREPARATIO CK (1/20 NOB Samples)

A known negati or tile sample is prepped and analyzed for asbestos contamination and
residue recovery (%Wt). These samples must go through the full preparation and analysis
regimen. NOB residue weights must be within 10% of the average recovery weight to be
acceptable (PASS). Track PASS/FAIL % monthly and cumulatively for each year. If asbestos is
detected, the source of contamination must be traced and problem resolved to prevent
recurrence.

STANDARD REFERENCE SAMPLE (1/100 Samples)
At least 1 out of 100 samples shall be a verified quantitative standard that has been routinely
resubmitted to determine analyst’s precision and accuracy.
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Attachment 2: Additional Qualification Requirements

Additional Qualification Requirements by Accrediting Authorities for ASBESTOS

Lab Manager QA Manager Analyst
Accred. Agency - - - - - -
Required Degree Required Lab Exp Required Degree Required Lab Exp Required Degree Required Lab Exp
AIHA-LAP (Tech. Manager) (Tech. Manager) (Quality (Quality Manager) (Analyst) - Both Analysts and
B.S. — applicable - 3 years of relevant non- | Manager) 1 year of non-academic B.S. in chemistry Technicians shall
physical or biological academic analytical B.S. — applicable analytical or QC or related complete a training
science experience. A minimum basic or applied experience appropriate ience course (in-house is
of 2 years in IH within science to types of analysis echnician) acceptable) for
the Scope of performed. Orin lieu 0 degree is applicable analysis.
Accreditation and 1 year a degree — 4 years necessary - Both Analysts and
from other lab analytical non-academic a Technicians need to
procedures. or QC experies demonstrate capability
-M.S. or Ph.D.is - Documedted traini through SRMs, PT or QC
equivalent to 1 year of statistics oflaborat@ry samples. Re-
work experience. qu certification every 6
assurance/quality months
co l. - Both Analysts and
Technicians shall have
20 business days of
hands-on experience
before independent
analysis on customer
samples.
NYS ELAP (Tech. Director) TEM (Tech. Director) TEM
B.S. degree and 1 year experience under
TNI specialized courses in supervision in use of
standard use of instrument instrument
(July 2011) PLM PLM
A.S. degree and 1 year experie un
specialized courses in supervisiong
use of instrument or 2 instrume
years of equiv. college PCM
study or formal 1 yez@ience under
coursework iof'in use of
PCM strufpent
A.S. degree or 2 years
of equiv. college
or formal coursewo
CA ELAP (Lab Director) (Lab Director) (Principal (Principal Analyst)
B.S. degree in 3 years experience Analyst) 6 months experience in
applicable science M.S. substituted for 1 B.S. — applicable analysis.

year of exp.
Ph.D. substituted for 2
years of exp.

basic or applied
science

Completion of training
course
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Accred. Agency

Lab Manager

QA Manager

Analyst

Required Degree

Required Lab Exp

Required Degree

Required Lab Exp

Required Degree

Required Lab Exp

FL DOH (Tech. Director) TEM (Tech. Director) TEM
B.S. degree and 1 year experience under
TNI specialized courses in supervision in use of
standard use of instrument instrument
(July 2011) PLM PLM
A.S. degree and 1 year experience under
specialized courses in supervision in use of
use of instrument or 2 instrument
years of equiv. college PCM
study or formal 1 year experience under
coursework supervision in use of
PCM instrument
A.S. degree or 2 years
of equiv. college study
or formal coursework
NJ DEP (Lab Manager) (Lab Manager) (QA Officer) QA Officer) (Operators) (Operators)
B.S. degree or B.S.—1 year experience B.S. degree or B.S.—1 year expe B.S. degree or B.S.—1 year experience
A.A. degree or A.A. — 3 years experience | A.A. degree or AA.-3ye A.A. degree or A.A. -3 years
No degree None -5 years No degree None -5 No degree experience
experience exp None -5 years
experience
TEM
Completion of formal
training course
Louisiana (Lab Tech Director) (Lab Tech Director) (QA Manager) Manager) (Supervisors) (Supervisors)
LADEQ B.S. degree in science Minimum of 2 years in inimum of 2 years in B.S. degree or 4 Minimum of 1 year

or 4 years equiv.

environmental analysis.

B.S. degreeg
scienge o@
y A

environmental analysis.

years experience

experience

experience i (Instrument (Instrument Operators)
ei& Operators) 6 months experience
H.S. diploma and | and passing PT results.
completion of in-
ﬂ house training
course
Pennsylvania (Lab Supervisor) TEM (Lab Supervisor

DEP

TNI Standard (July
2011)

B.S. degree and
specialized courses in
use of instrument
PLM

A.S. degree and
specialized courses i
use of instrument or
years of equiv.
study or formal
coursework
PCM

A.S. degree or 2 years
of equiv. college study
or formal coursework

1 year experien nd
supervisio

instru

PLM

ience under

year experience under
supervision in use of
instrument
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Accred. Agency

Lab Manager

QA Manager Analyst

Required Degree

Required Lab Exp

Required Degree Required Lab Exp Required Degree Required Lab Exp

Texas
TCEQ

TNI standard
(July 2011)

(Tech. Director) TEM
B.S. degree and
specialized courses in
use of instrument
PLM

A.S. degree and
specialized courses in
use of instrument or 2
years of equiv. college
study or formal
coursework

PCM

A.S. degree or 2 years
of equiv. college study
or formal coursework

(Tech. Director) TEM

1 year experience under
supervision in use of
instrument

PLM

1 year experience under
supervision in use of
instrument

PCM

1 year experience under
supervision in use of
instrument
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