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Foreword

This manual is designed such that it follows the sectional format of the American National
Standard for Calibration, ANSI/NCSL Z540-1-1994. Each section of the manual is aligned with
that of the corresponding section in the ANSI/NCSL Z540-1-1994 standard. The last section of
the manual consists of an annex containing the policy statements of MMC Metrology Lab, Inc.
including the statement which documents the Distributor / Supplier Quality System.

This manual is reviewed by management annually during a Formal Quality Manual Review
commissioned by the President. This review addresses the recommendations and observations
presented during (1) the annual internal activity audit, (2) audits conducted by outside agencies,
(3) a review of changes or updates to reference documents or other pertinent directives and (4)
a review of documented customer complaints and new product quality deficiencies. Changes
made to this Quality Manual are presented by the Quality Manager and approved by the
President and shall ensure practicality, effectiveness and suitability with regard to customer
guality requirements while maintaining technical and administrative compliance with current
reference documents and the American National Standard for Calibration.

Submitted: 10 June 2011
Daniel T. O6Donnel Date Qual ity Manager

Approved: 10 June 2011
William E. Marcum, President Date
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 1.0 Scope Revision: 37

1.1 The scope and purpose of this Quality Manual is to describe and define how MMC
Metrology Lab, Inc. complies with the requirements of ANSI/NCSL Z540-1-1994 (NAVSEA 04-
4734) Calibration Laboratories and Measuring and Test Equipment-General Requirements,
ISO-10012 Quality Assurance Requirements for Measuring Equipment and the general
requirements of ISO/IEC 17025. If a difference exists between these documents, ANSI/NCSL
Z540-1 will be the governing document. If MMC Metrology Lab, Inc. does not comply with or is
in disagreement with requirements of any of the mentioned documents it will state so and give
the rationale behind that decision.

1.2 Additionally, Policy Statement MMC-9 of this Quality Manual documents and establishes a
guality system that provides assurance to its customers that the products and instruments
supplied by MMC Metrology Lab, Inc. meet all contractual requirements, including conformance
to drawings, specifications and required inspections and tests. This quality system is based on
the requirements contained in MIL-Q-9858A, Quality Program Requirements, and MIL-I-
45208A, Inspection System Requirements and is consistent with the general requirements of
NAVSEA Standard Item 009-04, and the quality system models of ISO 9000 and ANSI/ASQC
9000 series.
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2.1 ANSI/NCSL Z540-1-1994

2.2 NAVSEA 04-4734

2.3 1S0-10012-1

2.4 1SO/IEC 17025

2.5 NAVAIR 17-35MTL-1
NAVSEA OD-45845

2.6 NAVAIR 17-35FR-06

2.7 MIL-Q-9858A/Amendment 3

2.8 MIL-1-45208A/Amendment 2

2.9 NAVSEA Itr 4734, serial
SEA 04RME/1864 dtd 26 APR05

Calibration Laboratories and
Measuring and Test Equipment-
General Requirements.

Naval and Marine Corps
Audit/Certification Manual

Quiality Assurance Requirements
for Measuring Equipment.

General Requirements for
Competence of Testing and Calibration
Laboratories.

Metrology Requirements List.

Facility Requirements for Navy and

Marine Corps Calibration Laboratories

Quiality Program Requirements (For record
purposes only - canceled 1 Oct 96)

Inspection System Requirements (For
record purposes only - canceled 1 Oct 96)

NAVSEA Approved Calibration Laboratory
Accrediting Bodies (ABs)

Page 2-1 of 1 Rev 35
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 3.0 General Revision: 28

3.1 General Profile:

3.1.1 MMC Metrology Lab, Inc. is a privately owned small business incorporated in Virginia. It
was founded in 1989 to provide customers a high quality calibration laboratory in the fields of
electrical / electronic, dimensional, pressure, temperature, and liquid flow measurement. MMC
Metrology Lab, Inc. also provides maintenance service on these types of measuring devices.

3.1.2 Our measurement standards have measurement traceability to national standards
maintained by the National Institute of Standards and Technology (NIST), international
standards, intrinsic standards or natural physical constants. We employ a 4:1 accuracy ratio
between the stimuli and the unit under test.

3.1.3 MMC Metrology Lab, Inc. is also a distributor of several measurement related products
and is an approved supplier to the U.S. Government and commercial entities nationwide.

3.2 Definitions:

3.2.1 Calibration: The set of operations which establish, under specified conditions, the
relationship between values indicated by a measuring instrument or measuring system, and the
corresponding standard or known values derived from the standard.

3.2.2 Certified Reference Material: A reference material one or more of whose property values
are certified by a technically valid procedure, accompanied by or traceable to a certificate or
other documentation which is issued by a certifying body.

3.2.3 Measurand: A quantity subjected to measurement. This is also known as "measured
guantity" or the "quantity to be measured."

3.2.4 Measurement: The set of operations having the object of determining the value of a
measurand.

3.2.5 Measurement Standard: A material measure, measuring instrument, reference material or
system intended to define, realize, conserve or reproduce a unit or one or more known values of
a guantity to serve as a reference.

3.2.6 Primary Standard: A standard, generally of the highest metrological quality available at a
given location, from which measurements made at that location are derived. This is also known
as a Reference Standard.

3.2.7 Tolerance: The extreme values of an error permitted by specifications, regulations, etc. for
a given measurement instrument. This is also known as "limits of permissible error".

3.2.8 Traceability: The property of a result of a measurement whereby it can be related to

Page 3-1 of 2 Rev 28
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3.2 Definitions: (continued)

3.2.8 (Continued) appropriate standards, generally national or international standards, through
an unbroken chain of comparisons.

3.2.9 Verification: Evidence by calibration that specified requirements have been met. With
reference to measuring equipment, verification provides a means for checking that the
deviations between values indicated by a measuring instrument and corresponding known
values are consistently smaller than the tolerance defined in a standard, regulation or
specification peculiar to the management of the measuring equipment. Asrelated to this quality
manual, verification is the process of calibration which compares the measured readings to
required tolerances listed in the calibration procedure.

Page 3-2 of 2 Rev 28
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 4.0 Organization and

Administration Revision: 39

4.1 General:

4.1.1 This Quality Manual establishes policies and procedures that meet the specific
requirements of ANSI/NCSL Z540-1-1994, NAVSEA 04-4734, and 1SO-10012-1 and is
consistent with the requirements of ISO/IEC 17025. MMC Metrology Lab, Inc. submits to
recurring audit / certification reviews conducted at intervals not to exceed 36 months by entities
acceptable to the Department of the Navy, Naval Sea Systems Command for conformance to
NAVSEA 04-4734. These audits, as evidenced by the assignment of Navy Lab Code 7MM, are
conducted to assure this quality system will substantiate that all materials submitted by the
customer will be certified / verified to its conformance to contract requirements, specifications
and / or drawings.

4.1.2 Organization Chart:

s N
PRESIDENT
William E. Marcum
\ I J
[ [ |
s N s N
PRODUCTION QUALITY CONTRACTING
MANAGER MANAGER OFFICER
William J. McCarron Dani el T. William E. Marcum
\ J \
s N s N
TECHNICAL PURCHASING
SUPERVISOR OFFICER
Dani e IDonnell Vonda Freeman
\ J \ J
( h ( MECHANICAL
CUSTOMER ELECTRICAL SUPERVISOR
SERVICE SUPERVISOR
Theresa Kendrick Michael Pietrantonio Charles E. Reimold
g J S )
(" N (" )
Donison L. House Justin L. Cohen
David F. Blauvelt Gary I\_/I._Underwood, Jr.
Derrell L. Whitley William K. Kelly
S ) Victor H. Beyer

Page 4-1 of 4 Rev 39

QM-2 rev 39



4.2 Management Responsibility:

4.2.1 President: The President is responsible for the overall enterprise of the company,
administrative duties, payroll, customer relations and the well being of the company and its
employees. He initiates all policies and procedures and ensures that they are adhered to. He
also approves all policy documents that are legal contracts with customers. He has signature
authority over all company endeavors however; various responsibilities are assigned and
delegated to specific company officers and managers during the course of normal operations.
These company officials are given the resources and authority to properly administer their area
of responsibility and as such have signature authority when representing the company.

4.2.2 Quality Manager: The Quality Manager shall report directly to the president and is tasked
with overall quality system development, implementation and monitoring. The Quality Manager
shall use specialist, inspectors and representatives to inspect, audit and review organization
performance to ensure compliance with contract requirements, specifications, procedures,
instructions, test memos and drawings. The Quality Manager is also responsible for
subcontractor administration. He shall ensure their quality systems meet requirements
consistent with this Quality Manual, and that the requested service and materials received meet
contract requirements and specifications.

4.2.2.1 Authorized Signatory: The Quality Manager has signature authority of all internal and
external quality related matters, including Certificates of Conformance, Complaint Reports,
guality audit requests / reports and client quality surveys and questionnaires.

4.2.3 Production Manager: The Production Manager reports to the President and is assigned
the responsibility for application of quality assurance methods and practices with regard to
timely and reliable production, including on-site activities. He ensures all personnel associated
with production are made aware of their responsibilities for achieving product quality while
meeting production schedules. A quality product is one that meets specification and is cost
efficient.

4.2.4 Contracting Officer: The Contracting Officer reports to the President and is responsible for
the overall contractual dealings with external activities, including Associate Calibration
Laboratories and suppliers of reference material and repair parts, consistent with the
requirements of this Quality Manual. Additionally, he reviews and recommends approval,
modification or refusal of proposed contractual repair and / or calibration service requests. Also,
if required prior to the start of a contract, the Contracting Officer shall submit a list of authorized
representatives to the contracting facility. He also has overall responsibility for the issuance of
instrument sales and service price quotations.

4.2.5 Technical Supervisor: The Technical Supervisor shall report to the Quality Manager and
shall act as the alternate Quality Manager in his absence. The Technical Supervisor is
responsible for calibration equipment recall within the MMC Metrology Lab, Inc. He is tasked to
maintain the calibration status of all measurement standards and measuring and test equipment
current. He controls all procedures used in performance of calibrations, either those generated
internally or from other sources. He has signature authority on all calibration procedures
produced by MMC Metrology, Lab, Inc. He is also tasked to ensure that employees have the
training and the skills essential to perform their daily task.

4.2.5.1 Authorized Signatory: The Technical Supervisor has signature authority over all aspects
of the technical operation of laboratory activities, including personnel training qualifications,
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4.2 Management Responsibility. (Continued)

4.2.5.1 (Continued) traceability letters and internally generated calibration procedures.

4.2.6 Purchasing Officer: The Purchasing Officer reports to the Contracting Officer and is
responsible for administering and the issuance of purchase orders for services, reference
material and other supplies consistent with the requirements of this Quality Manual. Additionally,
the Purchasing Officer has overall responsibility for receipt inspection for all items depicted on
issued purchase orders.

4.2.6.1 Authorized Signatory: The Purchasing Officer has signature authority over all purchase
orders for services, supplies, new products, repair parts or other items required to support
laboratory operation.

4.2.7 Customer Service Representative: The Customer Service Representative reports to the
Production Manager with regard to assignment of priority and scope of customer's incoming
work and to the Technical Supervisor for providing liaison and coordination with customers
consistent with the requirements of this Quality Manual.

4.2.7.1 Authorized Signatory: The Customer Service Representative has signature authority on
receipt documents as they pertain to incoming customer equipment.

4.2.8 Electrical and Mechanical Supervisors: These supervisors report to the Technical
Supervisor and are assigned the responsibility of application of quality assurance policies and
procedures in their respective areas. They are also designated as alternate Technical
Supervisor in their respective areas in case of the Technical Supervisor's absence. They shall
ensure that all personnel in their area are made aware of their quality responsibilities and for
achieving a high standard of excellence while meeting production schedules promulgated by the
Production Manager. They are also responsible for the safe and secure handling of all customer
material designated for service in their respective areas.

4.2.9 Laboratory Technicians: Laboratory technicians shall report to their respective area
supervisors and are responsible for performing assigned tasks, for which they are trained,
utilizing procedures and practices consistent with the requirements of this Quality Manual.

4.2.9.1 Approved Signatory: Laboratory technicians when considered qualified by their area
supervisor and so designated by the Technical Supervisor shall have signature authority on
each Certificate of Calibration for instruments which he was responsible for providing calibration
service. Additionally, when designated by the Quality Manager they shall have signature
authority as auditor for the purposes of conducting an internal random Quality Process Audit or
Product Quality Audits.

4.2.9.2 Laboratory personnel shall be insulated from any work related pressures internal or
external, which would compromise the quality of work, i.e. management pressure, deadlines,
etc.

4.3 Customer Rights:

4.3.1 MMC Metrology VLab, | nc. has no need to i mpl
identity, proprietary rights or other confidential business information as it pertains to calibration.

Page 4-3 of 4 Rev 39

QM-2 rev 39



The rationale is that the service we provide to all our customers is evidenced by readily
vi ewabl e | abels and unclassified certificat
purpose test, measuring and diagnostic equipment and its supporting technical documentation
is unrestricted, commercially available and clearly in the public domain. However, if a customer
requests privacy protection considered beyond the scope of normal and prudent business
privacy practice, the Contracting Officer will generate a letter-of-intent to protect that customer
or associate's rights. It shall be approved by the President of the company.

4.3.2 MMC Metrology Lab, Inc. does not possess or require classified National Security
information in the performance of normal calibration activities. Unclassified customer controlled
or other proprietary documents if required for calibration purposes shall be listed separately on
the Material Receipt form and shall be the custody responsibility of the relevant calibration area
supervisor. These documents are returned to the customer when no longer needed and a
signature for custody receipt is obtained at the time of transfer. Reproductions for retention or
disposal of such documents is not permitted unless the customer so requests. All customer
authorized document disposal actions shall be accomplished by shredding.

4.3.3 MMC Metrology Lab, Inc., when functioning as a supplier / distributor of products to the
Department of Defense (DoD) or the ship building / repair industry, shall provide appropriate
protection for equipment and technical data that is associated with DoD export-controlled
technology and specifically that which is unique to the Naval Nuclear Propulsion Program. This
information requires special handling in accordance with published Naval Sea Systems
Command and DoD directives. MMC Metrology Lab, Inc. utilizes the procedures and policy
depicted in Policy Statement MMC-9 "Distributor / Supplier Quality System" in Section 17 of this
Quiality Manual to afford the necessary level of protection of this sensitive data.

4.4 Program Exclusions:

4.4.1 MMC Metrology Lab, Inc. does not participate in formal interlaboratory comparison or
proficiency testing programs and consider these programs unnecessary to effectively support its
scope of calibration competency. Additionally, in-service checks of reference standards and
measuring and test equipment between calibrations are considered to be incorporated during
normal standard usage and are not separately performed.

4.4.2 Rationale. MMC Metrology Lab, Inc. employs technicians that are adequately trained to
perform assigned tasks and their proficiency is reviewed during random internal process and
product quality audits. Additionally, all measurements are made using measurement standards
or reference materials whose performance has been verified, documented and historically
recorded. Comparing these performance data and calibration results over time facilitate the
development of an extremely reliable calibration interval assignment. If significant changes
occur in the standard's performance or calibration results, they are investigated immediately to
determine the problem, and bring it to resolution. In this regard the calibration intervals are
adjusted accordingly to prevent recurrence and further enhance reliable performance of
| aboratorybds standards
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 5.0 Quality System Audit and Review | Revision: 39

5.1 Policy of MMC Metrology Lab, Inc.:

5.1.1 MMC Metrology Lab, Inc. and its management are dedicated to provide the resources and
trained personnel to serve its customers with a quality system that will assure all materials and
services submitted for calibration / verification by the customer conforms to requirements set
forth in the contract or purchase order. This includes all components and equipment
manufactured or processed by sub-contractors or suppliers of MMC Metrology Lab, Inc. MMC
Metrology Lab, Inc. shall perform whatever test, inspection, calibration and / or verification as
required substantiating product conformance to specifications, contracts and / or drawings. The
guality system is available for review during normal work hours throughout the contract or
performance period and at other times by appointment. All changes to the quality system shall
be made by the Quality Manager.

5.2 Interrelationships: (see also Section 4.2)

Department: Quality Responsibility:
Contracts Review contract Quality requirements

and clauses for work to be performed.
Procurement of test memos, work
specifications and technical documents.

Purchasing Invoke supplier quality requirements and
perform receipt inspection.

Production Use procedures, plans, tools, and
processes designed to meet product
quality requirements.

Quality Assurance Administer the Quality Assurance program
by testing, inspection, writing procedures
and auditing to assure quality requirements
are being met. Invoke subcontractor control
and quality criteria. Review engineering
drawings and documents to assure that
quality needs are invoked.

5.3 Document Control:

5.3.1 Quality Manager. The Quality Manager shall be responsible for controlling all quality
system documentation and to update it as required. The Technical Supervisor shall be
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5.3 Document Control: (Continued)

5.3.1 (Continued) responsible for calibration procedures and other technical data ensuring that
they are maintained current.

5.3.1.1 Document control and maintenance. All documents issued to personnel in the laboratory
as part of the quality system shall be reviewed and approved by the Quality Manager prior to
issue. A master list or an equivalent document control procedure identifying the current revision
status of documents in the quality system shall be maintained by the Quality Manager and be
readily available to preclude the use of invalid and/or obsolete documents. Documents are
periodically reviewed and, where necessary, revised to ensure continuing suitability and
compliance with applicable requirements. Changes/amendments to documents pending re-
issue are prohibited. Changes to documents shall be initiated by the Area Supervisor, reviewed
by the Technical Supervisor, and approved by the Quality Manager.

5.3.2 Quality Manual. There is one set of hard-copy Quality Manuals consisting of identical

copies. They are maintained by the Quality Manager and are issued to the President, the

Quiality Manager, the Technical Supervisor, and the Mechanical Supervisor. The Quality Manual

is available for customer review on premises during normal working hours and is also posted for

viewing on the company web site. Di gi t al copi es of the Quality
Protectedo.

5.4 Traceability:

5.4.1 MMC Metrology Labé sprimary measurement standards are periodically calibrated /
verified by laboratories having standards that are certified directly by the National Institute of
Standards and Technology (NIST) or traceable to the NIST maintained national standards, other
intrinsic standards of measurements or invariable physical constants. These laboratories are
accredited by an accreditation body approved by the Naval Sea Systems Command, confirming
compliance to national or international standards for calibration laboratories. If an accredited
laboratory as defined in Section 14 of this manual is not available, a fully capable laboratory with
NIST traceable standards shall be utilized and an audit shall be conducted by MMC Metrology
Lab, Inc. in accordance with Section 17, Policy Statement MMC-4, Sub-Contractor Auditing.

5.4.2 MMC Metrology Lab, Inc. reference materials such as salts, solutions and calibration
gases are procured from manufacturers who are accredited by a nationally recognized agency
confirming their quality programs are compliant to national or international standards for
producing such reference material. If an accredited manufacturer is not available, a fully capable
manufacturer shall be utilized and an audit shall be conducted by MMC Metrology Lab in
accordance with Section 17, Policy Statement MMC-4, Sub-Contractor Auditing.

5.4.3 MMC Metrology Lab, Inc. utilizes its primary measurement standards or reference material
in the performance of calibrations / verifications of all in house working standards. These
primary or working standards are subsequently used in the performance of calibration of all
customer material. Documentation supporting the measurement traceability to the National
Institute of Standards and Technology (NIST) shall be maintained by the Technical Supervisor
and is depicted in Section 17, Policy Statement MMC-6, Traceability of Calibration Standards.

5.5 Scope of Work: (see Policy Statement MMC-5)
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5.5 Scope of Work: (Continued)

5.5.1 If a customer requires calibration services beyond the scope of capability of MMC
Metrology Lab, Inc. and desires that the services be sub-contracted to an associate calibration
laboratory, the pertinent information on the associate calibration laboratory certificate shall be
transferred onto an MMC Metrology Lab, Inc. Certificate of Calibration. The customer's
instrument(s) and the MMC Metrology Lab, Inc. Certificate of Calibration shall then be returned
to customer and the associate calibration laboratory calibration data shall be kept on file
indefinitely.

5.6 Review of New Work:

5.6.1 If a customer requires calibration or other service which has not previously been provided

by MMC Metrology Lab, Inc. the Quality Manager or appropriate supervisor shall review the
customeré6s requirement and make appropri atlfe recor
the task is beyond the capability of MMC Metrology Lab, Inc. two options shall be considered:

(1) refusal of the work (No Bid), or (2) accept the work and sub-contract to an associate

calibration laboratory to have work completed.

57Handl ing of Customerdds Equi pment:
5.7.1 See Section 17, Policy Statement MMC-1, Handling of Customer's Material.
5.8 Calibration / Verification Procedures:

5.8.1 MMC Metrology Lab, Inc. predominately utilizes instrument calibration procedures
incorporated in the Metrology Requirements List, NAVSEA OD-45845, provided by current U.S.
Navy distributed METPRO software documentation. If a specific instrument is not supported by
METPRO software, then calibration data is sought within the Government/Industry Data
Exchange Program (GIDEP). The GIDEP provides participating government agency,
commercial industry and instrument manufacturer metrology data. If a procedure is not
otherwise available, one shall be written based on instrument manufacturer specifications,
available standards possessing sufficient accuracy (minimum 4:1 TAR) and Navy / industry
standard test methods. These locally produced calibration procedures shall be approved by the
Technical Supervisor. In all cases documented calibration procedures shall be utilized.

5.8.2 When it becomes necessary to modify published instrument calibration procedures to
accommodate authorized substitution of standards, it shall be accomplished by the associated
area supervisor. Where obvious procedural, typographical or data errors require correction, they
shall be accomplished by the Technical Supervisor. All changes shall be made so that they are
easily understood and readily identified. Where deletions are necessary, a single line shall be
used with the supervisor's initials and date in the margin.

5.9 Quality Assurance Practices:

5.9.1 MMC Metrology Lab, Inc. shall assure quality service is provided by utilizing only
measurement standards and reference materials in the performance of calibration / verification
of customer equipment. This calibration / verification is accomplished by technicians that are

adequately trained and whose proficiency is reviewed during random internal process and
product quality audits. If indications from the standard appear abnormal during calibration, the
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5.9 Quality Assurance Practices (continued)

5.9.1 (Continued) technician shall follow procedures in Section 10.9, Paragraph 10.9.3. No
interlaboratory comparisons or proficiency testing are used at MMC Metrology Lab, Inc.

5.10 Exceptions:

5.10.1 When it becomes necessary for MMC Metrology Lab, Inc. to deviate from established
policies and / or documented procedures, the Quality Manager or appropriate supervisor shall
document that change in a memorandum detailing the variance. The customer shall be notified
of the deviation if applicable, and the memorandum shall be filed in the customer's Job File.
5.10.2 See also Section 17, Policy Statement MMC-1, Handling of Customer's Material.

5.11 Customer Complaints:

5.11.1 See Section 17, Policy Statement MMC-2, Customer Complaints.

5.12 Audit and Review:

5.12.1 See Section 17, Policy Statement MMC-3, Internal Quality Audits.

5.13 Calibration Intervals:

5.13.1 Calibration intervals are established to ensure that measurement standards and test and
measurement equipment remain within accuracy specifications throughout the interval. MMC
Metrology Lab, Inc. utilizes calibrati o n interval s based on those
Requirements L Ii-3NMTh-1, eitdek ¥sAal specifit hodel type or from the generic
listing. Any variance from the published interval shall be determined by the Technical Supervisor

based upon customer recognized competent authority requirements.

5.13.2 Commercial customer requested calibration intervals must be specified at time of
instrument delivery or included in their purchase order / contract.

5.14 Measurement Uncertainty:

5.14.1 MMC Metrology Lab, Inc. policy on calibration uncertainty of measurement is to use the
accuracy of the standard derived from its calibration / verification certificate, which generally is
the manufacturer's specification. If more than one measurement standard is needed to form the
stimuli, the accuracy of each standard are added together to arrive at the total estimated
measurand accuracy. Calibration accuracies attainable are contained in Section 17, Policy
Statement MMC-5, Calibration Uncertainties.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996
Title: 6.0 Personnel Revision: 32
6.1 Staffing:

6.1.1 MMC Metrology Lab, Inc. has the required personnel to perform all functions of the
calibration services it offers to its customers. Prior to their hire technical applicants furnish a
resume delineating their experience and education to substantiate their skill level in the job for
which they are applying. Once hired, they are given a ninety day trial period to prove their
competence to perform applicable technical task. The appropriate area supervisor evaluates
their competence prior to final hire.

6.2 Personnel Training:

6.2.1 Technicians are provided additional training as deemed necessary to meet quality or
technical requirements. Additionally, each technician is presented a Required Reading List for
which he / she is responsible. The completion of reading requirements and all supplementary
training shall be documented andinc |l uded in the employeeds training

6.3 Training Records:

6.3.1 Each technician has a training file containing their resume and a MMC qualification record,
which indicates that he / she has the necessary skills to perform the task assigned. Documented
completion of required reading and any additional training provided shall also be entered into

their training file. These records contain personal data and are available only for official review
while on premises and during normal business hours.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 7.0 Accommodation and Environment | Revision: 39

7.1 Facilities:
7.1.1 Each calibration area has the energy sources, lighting, temperature, humidity and other
environmental aspects controlled to the extent necessary to facilitate the proper performance of
the calibration / verifications taking place in them. Lighting levels for calibration areas shall be
maintained at 75 ft-c minimum at bench top and noise levels shall not exceed 55 dB(A).
Environmental conditions shall be maintained in accordance with NAVAIR 17-35FR-06.
7.1.2 Every effort shall be made so as not to exceed the environmental limits in each calibration
area. However, if environmental limits are exceeded in any calibration area, there shall be no
calibration / verification performed in the area during that period. Thermohumidigraph charts
shall be annotated for any out of tolerance conditions.
7.2 Environmental Limits:
7.2.1 Pressure / Temperature Calibration Area:
Temperature: 73° F £ 5°F spatial uniformity, + 4°F/Hr. stability
Humidity: 20% to 60% RH
7.2.2 Dimensional (Length) Calibration Area:

Temperature (> 50 pin/in accuracies):  68°F + 8°F spatial uniformity, + 4°F/Hr. stability

Temperature (>10 to 50 pin/in): 68°F + 2°F spatial uniformity, £ 4°F/Hr. stability
Humidity (> 50 pin/in accuracies): 20% to 60% RH
Humidity (>10 to 50 in/in): 20% to 50% RH

7.2.3 Torque / High Pressure Calibration Area:

Temperature:

Humidity:

73°F + 9°F spatial uniformity, + 4°F/Hr. stability

20% to 60% RH

7.2.4 Electrical / Temperature Calibration Area:

Temperature:
Humidity:
7.2.5 Liquid Flow Calibration Area:

Temperature:

73°F £ 5°F spatial uniformity, £ 4°F/Hr. stability

20% to 60% RH

60° to 85°F throughout area, + 4°F/Hr. stability
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7.2 Environmental Limits: (continued)

7.2.5 Liquid Flow Calibration Area (Continued)
Humidity: 20% to 60% RH
7.2.6 Pressure (High Accuracy - RUSKA) Calibration Area:
Temperature: 73°F + 9°F spatial uniformity, + 4°F/Hr. stability

Humidity: 20% to 60% RH

7.3 Control Monitoring and Housekeeping:

7.3.1 The spacing between calibration areas is such that the activity in one does not affect the
out come of the calibration results in the other. Each area is defined for its intended use and
controlled to the extent necessary. Each calibration area shall monitor and record temperature
and humidity and account for these factors in the calibration / verification results if required.
These recorded environmental parameters shall be verified to be within the limits specified
herein and shall be annotated with explanatory information when these conditions are out-of-
specification during periods of normal service hours. The recorder charts shall be retained for
record purposes by the Area Supervisor for the time period between accreditation audits as a
minimum.

7.3.2 All employees are made aware of and are instructed in good housekeeping practices in
their work areas.

7.4 On-Site Calibration:

7.4.1 Environmental influences for on-site calibration of instruments identified in reference (2.5),
NAVAIR 17-35MTL-1, with an approved NAVAIR 17-20 series calibration procedure are
considered minimal. The parameters cited in the approved instrument calibration procedure will
meet requirements without the need for environmental compensation.

7.4.2 On-site calibrations not specifically listed in reference (2.5), NAVAIR 17-35MTL-1, and
covered by an approved NAVAIR 17-20 series calibration procedure will not normally be
performed unless specifically requested by the customer. Performance of such calibrations
requires analysis and approval by the Technical Supervisor after accounting for environmental
factors which could adversely affect the measurement and / or its uncertainty.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 8.0 Laboratory Equipment and
Reference Material

Revision: 36

8.1 Equipment and Reference Materials:

8.1.1 MMC Metrology Lab, Inc. has the necessary resources to facilitate the proper performance
of the calibration / verifications undertaken. However, if the situation arises that the capability of
this | aboratory i s exceeded, the customeros
calibration laboratory for service. An associate laboratory is one that is accredited by an
accreditation body approved by the Naval Sea Systems Command as defined in Section 14 of
this manual, or which is audited by the Quality Manager or his designee to the requirements

contained in Section 17, Policy Statement MMC-4, Sub-Contractor Auditing.
8.2 Equipment Maintenance and Use:

8.2.1 Preventive Maintenance. When laboratory reference material or measurement standards
are recalled for calibration / verification the associated preventive maintenance shall be
performed as specified in the applicable technical manual or calibration procedure. Recurring
preventive maintenance recommended in technical manuals or other technical publications to
be accomplished at intervals between scheduled calibration times shall be accomplished as
directed by the Technical Supervisor. These maintenance actions shall be documented on the
Standard History Card by the technician performing the maintenance or by the applicable Area
Supervisor if the item is being sent to an associate laboratory for calibration / verification.

8.2.2 Corrective Maintenance. Any reference material or measurement standard that is suspect,
mishandled, abused or indicates that it may be in unsatisfactory working order, i.e. missing or
compromised tamper-resistant seals or void labels, shall be investigated to determine cause. If
discrepancies can not be remedied immediately, the measurement standard or reference
material shall be removed from service, tagged to the effect that it is not usable, and then
segregated from other laboratory standards or reference material.

8.2.3 Measurement Standards Usage. All of MMC Metrology Lab, Inc. primary measurement
standards and reference material shall be used in the performance of calibration / verification on
customer and laboratory equipment only. Only working standards or other test and
measurement equipment shall be used in a repair or troubleshooting function.

8.2.4 Extended Calibration Intervals. Calibration intervals of laboratory standards shall be as
depicted in the Metrology Requirements List, NAVSEA OD-45845. Any variance from the
published interval shall be determined by the Technical Supervisor based on previous
calibration results or performance data. In cases where the interval for a measurement standard
is lengthened a minimum of two consecutive "In Tolerance" calibration cycles shall be achieved.
Should an instrument with an extended interval subsequently be found faulty or beyond
acceptable limit of error, the calibration interval depicted in the Metrology Requirements List
shall be assigned when the instrument is returned to service.
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8.2 Equipment Maintenance and Use: (Continued)

8.2.5 Employee-owned Instruments. Company owned reference material, measurement
standards and general purpose test equipment shall be the only items utilized in the
performance of calibration / verification services. Employee-owned test and measurement
equipment shall not be permitted on premises or otherwise authorized for any purpose, directly
or indirectly, supporting the services provided to customers or clients.

8.3 Labeling:

8.3.1 CALIBRATION. All reference material and measurement standards shall be labeled with a
MMC calibration label (see MMC-1, Figure 1.5) to identify their calibration status. These labels
shall indicate; (1) the MMC technician or associate calibration laboratory that performed the
calibration, (2) instrument serial humber, (3) date of calibration and, (4) date when recalibration
or certification is due.

8.3.2 NO CALIBRATION REQUIRED. Measuring and test equipment that does not require
periodic calibration shal/l b(see MMCHL eFigerel1.5fi No Cal i br a

8.3.3 INACTIVE. Measurement standards and general purpose test equipment that is
determined to be no longer essential to support the current workload requirements shall be
labeled finactiveo(see MMC-1, Figure 1.5). These items must be calibrated before being placed
back in service.

8.3.4 SPECIAL CALIBRATION. Measurement standards and general purpose test equipment
having functions that require calibration / verification that; (1) do not meet published
specifications or (2) have functions not required in the performance of calibrations or general
testing, may $Bpeaisali gGaldi ar dabeled accordisglty 4seeuMMC-4,n
Figure 1.5).

8.4 Records:

8.4.1. STANDARD HISTORY CARD: Is a record of each reference material or measurement

standard and its maintenance record. Its format is as shown in Figure (1). The Standard History
Cardisfiledinthestandar d6s technical file maintained by the
8.4.2. RECALL CARD: Is a card used for each measurement standard and reference material to

ensure that calibration interval, calibration date and calibration due date is recorded. Its format

is shown in Figure (2). These recall cards are maintained by the Technical Supervisor and filed
by month of calibration due.
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FIGURE 1
(NOT TO SCALE)

STANDARD HISTORY CARD

INSTRUMENT: MODEL.:
MANUFACTURER: SERIAL #:
DATE/P.O.# VENDOR MAINTENANCE ACTION

QM-2 rev 39
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FIGURE 2

RECALL CARD

STANDARD: SERIAL NO:
MANUFACTURER: MODEL NO:
CALIBRATION INTERVAL.: MONTHS

DATE CAL: DATE DUE:
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 9.0 Measurement Traceability
and Calibration

Revision: 32

9.1 Scope:

9.1.1 This section provides for the establishment of MMC Metrology Lab, Inc. measurement
traceability policy and the calibration of its reference materials and measurement standards.

9.2 Purpose:

9.2.1 To ensure that calibrations of all measuring and test equipment is either accomplished by
MMC Metrology Lab, Inc. or sub-contracted to an associate calibration laboratory with
traceability to the National Institute of Standards and Technology (NIST).

9.3 Calibration / Verification:

9.3.1 All reference material, measurement standards and general purpose test equipment shall
be calibrated / verified prior to use.

9.3.2 All of MMC Metrology Lab, Inc. primary measurement standards and reference material
shall be used exclusively to perform calibration / verification actions only and no other purpose.
Only working standards or other general purpose test equipment shall be used in a repair or
troubleshooting function.

9.3.3 Any measurement standard or general purpose test equipment's performance deemed to
be suspect is investigated immediately to determine its problem and be brought to resolution.
When performing calibrations / verifications and the results are obviously in error, it shall be
investigated immediately to determine the problem. If the problem is related to the measurement
standard, it shall be resolved before the item being serviced is accepted as being calibrated and
certified. These events shall be brought to the attention of the Technical Supervisor or the
appropriate area supervisor when they occur.

9.3.4 General purpose test equipment that does not require periodic calibration and is used to
provide stimuli for calibration / verification of other equipment shall have its output monitored by
calibrated measurement standards.

9.4 Traceability:

9.4.1 MMC Metrology Lab, Inc. primary measurement standards are periodically calibrated /
verified by laboratories having standards that are certified directly by the National Institute of
Standards and Technology (NIST) or traceable to the national standards maintained by the
National Institute of Standards and Technology or other intrinsic standards of measurement or
invariable physical constants. These laboratories are accredited by a nationally recognized
agency approved by the National Cooperation of Laboratory Accreditation (NACLA) or the Naval
Sea Systems Command for their compliance to national or international standards for calibration
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9.4 Traceability: (Continued)

9.4.1 (Continued) laboratories. If a nationally accredited laboratory is not available, a fully
capable laboratory with NIST traceable standards is utilized and an audit is conducted by MMC
Metrology Lab in accordance with Section 17, Policy Statement MMC-4, Sub-Contractor
Auditing.

9.4.2 MMC Metrology Lab, Inc. measurement standards when calibrated / verified shall be
documented in accordance with the requirements of NAVSEA 04-4734 or ANSI/NCSL Z540-1.
This documentation, including the measured data recorded during calibration / verification shall
befled i n t he st anhistny flebmmintainedbly the acea $upervisor.

9.4.3 MMC Metrology Lab, Inc. reference materials such as salts, solutions and calibration gas
are procured from manufacturers who are accredited by a nationally recognized agency
confirming their quality programs are compliant to national or international standards for
producing such reference material. If an accredited manufacturer is not available, a fully capable
manufacturer is utilized and an audit is conducted by MMC Metrology Lab, Inc in accordance
with Section 17, Policy Statement MMC-4, Sub-Contractor Auditing.

9.4.4 MMC Metrology Lab, Inc. utilizes its NIST traceable primary standards and reference

materials in the performance of calibration of all in-house working standards. These traceable

pri mary or working standards are subsequently us:¢
measurement equipment. Primary standards and reference materials are utilized exclusively for

calibration / verification and no other purpose.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996
Title: 10.0 Calibration Revision: 39
10.1 Scope:

10.1.1 This section provides for the establishment of MMC Metrology Lab, Inc. calibration
system and ensures that it complies with the requirements of ANSI/NCSL Z540-1-1994,
NAVSEA 04-4734, and ISO-10012-1 and the general requirements of ISO/IEC 17025. This
calibration system shall be used to assure the accuracy of measuring and test equipment and to
ensure that supplies, parts, and services provided to the customer conform to prescribed
technical requirements.

10.2 Purpose:
10.2.1 To ensure that calibrations of all measuring and test equipment is either accomplished by
MMC Metrology Lab, Inc. or subcontracted to associate calibration laboratories with appropriate

capability and traceability to the National Institute of Standards and Technology (NIST).

10.3 References:

10.3.1 ANSI/NCSL Z540-1-1994 Calibration Laboratories and Measuring and Test
Equipment - General Requirements

10.3.2 NAVSEA 04-4734 Naval and Marine Corps Calibration Audit /
Certification Manual

10.3.31S0-10012-1 Quiality Assurance Requirements for Measuring
Equipment

10.3.4 NAVAIR 17-35MTL-1, Metrology Requirements List

NAVSEA OD-45845

10.3.5 ISO/IEC 17025 General Requirements for the Competence of
Calibration and Testing Laboratories

10.4 Responsibilities:

10.4.1 The Quality Manager, Technical Supervisor and area supervisors shall be responsible for
the implementation and application of this calibration system. The system shall apply to all
contracts for which MMC Metrology Lab, Inc. is required to provide calibration / verification
services for measuring, testing and diagnostic equipment.

10.5 Description:

10.5.1 Overview. MMC Metrology Lab, Inc. calibration system provides for the prevention of
instrument inaccuracy by ready detection of deficiencies and timely corrective action as found
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10.5 Description: (Continued)

10.5.1 (Continued) during periodic calibration / verification. Calibration instructions and
procedures utilized are primarily NAVAIR 17-20 series contained in the Navy's METPRO
software documentation, supplemented with manufacturer, ANSI and USAF documented
procedures. These calibration documents and publications are the administrative responsibility
of the Technical Supervisor. All calibration / verification services provided to U.S. Navy
concerns shall be undertaken utilizing current NAVAIR 17-20 series procedures or other
approved procedure if a NAVAIR document has not been published. If a commercial customer
desires a special method or procedure be employed in the performance of the calibration or
verification, they shall include these instructions in the purchase order / contract and it shall be
documented on the Certificate of Calibration and the instrument history card.

10.5.2 Unusual Methods. Anytime that unusual methods need to be used in the performance of

a calibration / verification of a commercialc ust omer 6 s mat mear shalllbe notifidda t cust
and his approval sought in the use of the method. If no concurrence is received, the work shall

be refused.

10.5.3 Calibration Intervals. Measurement standards shall be operated and maintained as
prescribed by manufacturer technical manuals and continued assurance of accuracy shall be
provided by periodic calibration at specified intervals. These intervals shall be established to
ensure that measuring standards and test equipment remain within accuracy specifications
throughout the interval. The calibration intervals used at MMC Metrology Lab, Inc. are based
upon those found in NAVAIR 17-35MTL-1 fA Metr ol ogy Requirements List
model type or from the generic interval list. Any variance from the Metrology Requirements List
published interval shall be determined by the Technical Supervisor based upon customer
recognized competent authority requirements. Commercial customers determining their own
calibration intervals for their material must specify these intervals at time of material delivery or
in their purchase order / contract.

10.5.4 Data Transfer and Calculations. When calculations are required during the performance
of a calibration action they shall be included as a worksheet and filedi n t he st andar dés
file for measurement standards or reference material or in the Job File for customer related
work. The task of transferring measured calibration data, coefficients, calculations or other
related data pertaining to measurement standards or reference material to programmable
indicating devices, computer programs or other peripheral components to enable the proper
operation of a measurement system shall be accomplished by a competent technician familiar
with the applicable measurement system and verified by the responsible Area Supervisor. The
accomplishment of data transfer and its verification shall be documented on the Standard
History Card indicating date of accomplishment and the names of personnel accomplishing the
tasks.

10.6 Calibration Procedures:

10.6.1 MMC Metrology Lab, Inc. predominately utilizes instrument calibration procedures
incorporated in the Metrology Requirements List, NAVSEA OD-45845, provided by current U.S.
Navy distributed METPRO software documentation. If a specific instrument is not supported by
METPRO software, then calibration data is sought within the Government / Industry Data
Exchange Program (GIDEP). The GIDEP provides participating government agency,
commercial industry and instrument manufacturer metrology data. If a procedure is not
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10.6 Calibration Procedures: (Continued)

10.6.1 (Continued) otherwise available, one shall be written based on instrument manufacturer
specifications, available standards possessing sufficient accuracy (minimum 4:1 TAR) and Navy
/ industry standard test methods. These locally produced calibration procedures shall be
approved by the Technical Supervisor. In all cases documented calibration procedures shall be
utilized.

10.6.2 When it becomes necessary to modify published instrument calibration procedures to
accommodate authorized substitution of standards, it shall be accomplished by the associated
area supervisor. Where obvious procedural, typographical or data errors require correction, they
shall be accomplished by the Technical Supervisor. All changes shall be made so that they are
easily understood and readily identified. Where deletions are necessary, a single line shall be
used with the supervisor's initials and date in the margin.

10.6.3 MMC Metrology Lab, Inc., where calibration methods/procedures are not specified, does
not employ calibration methods that are not well established. Sampling calibration, statistical
techniques, interlaboratory comparison, proficiency testing programs, calibration methods
published by international or national standards, published by reputable technical organizations
or in relevant scientific texts or journals are not used. Nor is computer/automated equipment
utilized. Only well documentated and approved calibration procedures/processes are used.
Should such methods be required in the future a procedure shall be developed and approved.

10.7 Reference Material / Standards, Measuring and Test Equipment:

10.7.1 Reference material, i.e. Technical Manuals, etc., measurement standards and general
purpose test equipment belonging to MMC Metrology Lab, Inc. shall be operated and
maintained in accordance with manufacturer technical instructions and shall be calibrated with
standards traceable to the National Institute of Standards and Technology. They will be
calibrated in accordance with the requirements of ANSI/NCSL Z540-1-1994 (NAVSEA 04-
4734), and 1SO-10012-1 and in conjunction with ISO/IEC 17025 standards. The performance of
the calibration may be done by MMC Metrology Lab, Inc. or an associate calibration laboratory
as long as they meet the requirements set forth in this Quality Manual.

10.7.2 Calibration facilities accomplishing calibrations for MMC Metrology Lab, Inc. shall be
accredited by an accrediting body approved the Naval Sea Systems Command as defined in
Section 14 of this manual, or be audited by the Quality Manager or his designee to the
requirements contained in Section 17, Policy Statement MMC-4, Sub-Contractor Auditing.

10.7.3 MMC Metrology Lab, Inc. reference material, measurement standards and general
purpose test equipment shall be the only items utilized in the performance of calibration /
verification services. Employee-owned test and measurement equipment shall not be permitted
on premises or otherwise authorized for any purpose, directly or indirectly, supporting the
services provided to customers or clients.

10.8 Recall System:

10.8.1 The Technical Supervisor shall be responsible for the establishment and maintenance of
a measurement standard / reference material calibration recall system. This recall system shall
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10.8 Recall System: (Continued)

10.8.1 (continued) consist of a data base and a card file backup that is cross indexed by month
and shall be used to facilitate calibration scheduling and work load planning. The recall cards
and the information required on them are described in Section 8.0 of this manual. Additionally,
the area supervisors shall maintain a technical history file for each measurement standard and
reference material. These files contain data supporting recall intervals and other pertinent
information such as calibration certificates with measured results, out-of-tolerance reports and
maintenance performed.

10.8.2 Temporary extensions to the assigned calibration interval of a recalled measurement
standard are normally not permitted except under extreme conditions such as work stoppage on
a deploying vessel. An extension for a period of 30 days or less shall be approved by the
President or the Technical Supervisor in his absence.

10.9 Standard Use File:

10.9.1 A Standard Use File is a file relating to a specific measurement standard or reference
material containing the calibration certificates of instruments calibrated by that standard. These
files shall be maintained by the area supervisors.

10.9.2 The Standard Use File shall be purged and subsequently restarted when the specific
standard is recalled for calibration and was found "in-tolerance".

10.9.3 If the standard is found to be out-of-tolerance during its recalibration and it is determined
to have a direct effect on items that were calibrated with that standard, the appropriate
supervisor pulls the Standard Use File identifying all items that were calibrated using that
standard. All customers will then be notified as to the results of the out-of-tolerance conditions
and their items will be recalled and recalibrated if deemed necessary by the customer.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 11.0 Handling of Calibration Items Revision: 24

11.1 Identification:

11.1.1 MMC Metrology Lab, Inc. utilizes the procedures contained in Section 17, Policy
Statement MMC-1, Handling of Customer's Material, for handling of calibration items. This
Policy Statement is applicable to both customer and MMC Metrology Lab, Inc. items.

11.2 Abnormalities:

11.2.1 Abnormalities encountered during handling of calibration items are addressed in Section
17, Policy Statement MMC-1, Handling of Customer's Material.

11.3 Handling and Storage:

11.3.1 Each employee shall be instructed in the handling, storage and preparation of calibration
items. Additionally, documented procedures for calibration may also dictate conditions under
which the item shall be calibrated or special handling instructions may be provided by the
customer. If for any reason items need to remain in the possession of MMC Metrology Lab, Inc.
for a prolonged period, the item shall be stored in the area that is responsible for the its
calibration. Additionally, if the work station / bench setup must also be maintained, then the work
area shall be protected by whatever means necessary. The material safety of all calibration
items shall be the responsibility of the area supervisor.

11.3.2 Customer items containing mercury, PCBs, or other hazardous material shall not be
accepted for service.

11.4 Receipt:

11.4.1 Receipt of calibration items is addressed in Section 17, Policy Statement MMC-1,
Handling of Customer's Material.

11.5 Tamper-resistant Seals:

11.5.1 MMC Metrology Lab, Inc. uses tamper-resistant seals called Void Labels. These labels
are applied to instrument controls, access covers or hardware that if disturbed or removed
would permit an adverse effect on the instrument calibration. If this label is broken or removed,

the calibration of the instrument would be suspect and necessitate instrument recalibration prior
to use.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 12.0 Records Revision: 26

12.1 Records:

12.1.1 HISTORY CARD: MMC Metrology Lab, Inc. uses sequentially numbered History Cards to

record customerd6s equipment [/ service dat a.

was received, customer's name, purchase order number, MMC job number, instrument
description, manufacturer, model number, serial number, date service completed, who
performed the service and calibration interval. The History Card is the vehicle that tracks a
customer's equipment through the calibration / service process. It allows for technician notes,
repair parts data and other service related information. These cards shall be filed sequentially
by card number in the main office when service is complete. Its format is as shown in Figure (1).

12.1.2 JOB FILE: MMC Metrology Lab, Inc. uses the Job File to maintain all pertinent
documentation related to a specific job. This documentation shall include material receipt forms,
purchase orders, Certificates of Calibration and other calibration reports, invoices, record of
payment, and any other job related information. This documentation shall be sufficient so as to
permit replicate calibrations or other service actions. The Job File shall also contain reference to
History Card numbers applicable to each item serviced under the assigned job number. These
file folders shall be filed sequentially by year, customer name, and job number and are kept in
the file cabinets in the main office.

12.2 Record Retention:

12.2.1 All calibration / service related records shall be maintained on file indefinitely. The first
year they shall be maintained in the main office filing system, and then they will be archived.
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FIGURE 1
(NOT TO SCALE)

HISTORY CARD

DATE: INSTRUMENT:

CUSTOMER: MFG:

P.O. NO: MODEL:

MMC JOB NO: SERIAL NO:

ANSI-Z540-1 CAL INT:
DATE COMPLETED: BY:

ACTION TAKEN / REMARKS:
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 13.0 Certificates and Reports Revision: 39

13.1 Calibration Certificate:

13.1.1 MMC Metrology Lab, Inc. shall use a Certificate of Calibration to document every item
calibrated for its customers. Additionally, a Certificate of Calibration shall also be used to
document all MMC Metrology Lab, Inc general testing equipment and measurement standards
calibrations. The Certificate of Calibration is as shown in Figure 1.

13.2 Certificate Format:

13.2.1 The Certificate of Calibration shall contain all the necessary information required by
pertinent calibration directives and customer requirements, and shall provide sufficient data so
as to replicate calibrations or other service actions. A copy of each certificate issued shall be
maintained on file indefinitely in the associated Job File. The Job File is located in the main
office filing system for the first year and then it shall be archived.

13.3 Sub-Contractor Calibration:

13.3.1 When a sub-contracted associate calibration laboratory performs a calibration, all the

pertinent data shall be transferred fromthe sub-c ont r act or 6s certificate to
Inc. Certificate of Calibration. Additionally, the associate calibration laboratory shall also be

identified on the MMC Metrology Lab6 LCertificate of Calibration. The associate calibration
laboratory's certificate shall be filed in the Job File and the MMC Metrology Lab's Certificate of

Calibration shall be provided to the customer.

13.4 Layout of Certificate:

13.4.1 The layout of certificate information shall be easily understood and shall provide for
customer requirements consistent with current calibration directives.

13.5 Addendums and Amendments:

13.5.1 Addendums. When supplemental pages are necessary they are identified as an
addendum to the original Certificate of Calibration. An addendum to a Certificate of Calibration
shall be annotated with the certificate ID number plus any other information necessary to reduce
ambiguity. All addendums shall be considered an integral part of the Certificate of Calibration.

13.5.2 Amendments. There shall be no erasures, white-outs, line-outs or other such corrections
or changes to Certificates of Calibration. Amendments or changes to certificates subsequent to
issue shall be accomplished by replacement with a newly issued Certificate of Calibration
annotated as a "Corrected Copy". A copy of the "Corrected Copy" shall be marked as such and
shall be filed with the original certification so as to facilitate the reproduction of the entire
transaction.
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13.6 Notification:

13.6.1 In the event that discovery of a defective or an out-of-tolerance laboratory measurement
standard that would cast doubt upon calibration results or could have an effect on other
customer equipment; MMC Metrology Lab, Inc. shall notify the customer immediately by
telephone so that they may initiate corrective action if needed. This telephone notification shall
be followed by notification in writing as soon as practicable. The decision to notify a customer
shall be the responsibility of the Technical Supervisor and shall be based on evaluation of the
i mpact of t Heficiescy as it celatesdodtlee customerd gem parameters. If customer
notification is deemed necessary, re-calibration of the c u s t o teersiéal be offered.

13.6.2 When the calibration results of customer items are found to be beyond the limits of
permissible error, the customer shall be notified by the inclusion of this data in the Out-of-
Tolerance Data section of the Certificate of Calibration or Reject Data Sheet. Refer to MMC-1
paragraph 4.0 for customer notification.

13.7 Data Transmission:

13.7.1 MMC Metrology Lab, Inc. shall use electronic transmission of customer calibration
information only when considered essential by the customer. Facsimile and electronic mail
transmissions when requested shall be acknowledged by the customer prior to transmission and
upon receipt. Receipt acknowledgements shall be filed in the Job File.
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FIGURE 1
(NOT TO SCALE)

Certificate Number

MMC METROLOGY LAB, INC
4989 Cleveland Street

Virginia Beach, VA 23462 ﬁ‘/\\
X/

E-mai | : mmc @mmc met |l ab. com € Weba‘zf7M Tv\‘ mc .
Phone: (757)456-2220 € Fax :2206757) 4"»,‘_@' M,,

CERTIFICATE OF CALIBRATION

Customer: Instrument:

Customer Order: Manufacturer:

I.D. Number: Model Number:

Job Number: Serial Number:

Location: U.U.T. Accuracy:

Compliance: Temperature: °F
() ANSI Z540-1-1994 / 1SO 10012-1 Humidity: RH
( )Manufacturernods Speci fi daasurand Accuracy:

() Other Calibration Procedure:
Calibration Interval:

This instrument was received: Calibration Date:

Date: (midlyy) Calibration Due:

() In-Tolerance
() Out-of-Tolerance

() Inoperative Standards Used
Condition: _
() New ( ) Excellent () Good Model Serial Cal Due Date

() Fair ( ) Poor

This instrument is returned:
() In-Tolerance () Out of Tolerance

() Repaired () Functional Test Only
() Certified () Special Calibration: (m/dlyy)
() Other:
() Out-of-Tolerance Data () Requested Data () See Attached Data
Test Range / Check Point Standard Reading As Found Reading As Left Reading

It is certified that at the time of service the item called for in the above order is in conformance with the requirements, specifications and
drawings listed on the order. There is no calibration warranty, implied or otherwise, beyond the actual test results. The devices used to
calibrate, adjust, inspect and test are traceable to the National Institute of Standards and Technology (NIST), intrinsic standards or
natural physical constants. Records substantiating this are contained in our Quality Manual and are available upon request by authorized
personnel. This certification shall not be reproduced except in full and without the written approval of MMC Metrology Lab, Inc.

Associate Calibration Lab:
(if applicable)

Authorized Signature: Date: (m/dlyy)

QM-2 rev 39
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996

Title: 14.0 Sub-Contracting of Calibration | Revision: 36

14.1 Sub-Contractor Selection:

14.1.1 MMC Metrology Lab, Inc. contracts an outside laboratory for the performance of
calibrations that are deemed beyond the scope of internal capabilities. An outside associate
laboratory shall be selected based on their capability and ability to comply with the requirements
of ANSI/NCSL Z540-1-1994 (NAVSEA 04-4734). The Quality Manager shall review
documentation that the laboratory was accredited by a NAVSEA approved accrediting body to
be in compliance with the requirements of ANSI/NCSL Z540-1, ISO/IEC 17025 and / or
NAVSEA 04-4734 and that their scope of accreditation includes the appropriate measurement
parameters and ranges for the calibrations to be performed. In accordance with reference 2.9
the NAVSEA approved accrediting bodies are those recognized by the National Cooperation of
Laboratory Accreditation (NACLA) or are independently recognized by the National Institute of
Standards and Technology (NIST), such as the National Voluntary Laboratory Accreditation
Program (NVLAP), the International Laboratory Accreditation Cooperation (ILAC) and the Asia
Pacific Laboratory Accreditation Cooperation (APLAC). These accreditation documents are
maintained by the Quality Manager or his designee. If the laboratory was not audited by an
approved accrediting body, then the Quality Manager or his designee shall audit the facility
using the guidance contained in Section 17, Policy Statement MMC-4, Sub-Contractor Auditing.

14.1.2 MMC Metrology Lab, Inc. audits shall be performed in accordance with the Section 17,
Policy Statement MMC-4, Sub-Contractor Auditing. Documentation of satisfactorily completed
audits is maintained by the Quality Manager or his designee.

14.2 Records and Retention:

14.2.1 Records of all sub-contracted calibrations shall be kept in the specific Job File along with
a copy of the completed MMC Metrology Lab, Inc. Certificate of Calibration. The Job File shall
be available in the main office for one year and then it shall be archived.

14.3 Customer Notification:

14. 3.1 When the <calibration of customer 6s
Me t r ol o g gapahilitybtlie customer shall be so notified. If an accredited associate
laboratory is available, the option of out-sourcing the calibration service to the associate
| aboratory shall be of fered t o t he custo
concurrence, MMC Metrology Lab, Inc. shall issue a purchase order and contract the associate
laboratory to perform the required service. All related contract documentation shall be filed in
the Job File.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996
Title: 15.0 Outside Support Services Revision: 26
15.1 Scope:

15.1.1 This section is presented to explain how MMC Metrology Lab, Inc. controls expendable
materials used in the performance of calibration and maintenance services for its customers.

15.2 Inspection:

15.2.1 All perishable calibration related material received shall be accepted upon the inspection

of the adequacyof t heir published expiration datsha.

bef il ed in the Technical Supervisoroés file.
shall be disposed of in accordance with State and Federal regulations.

15.3 General:

15.3.1 MMC Metrology Lab, Inc. use of outside support services and supplies that may affect
calibration results such as batteries, solutions or other perishable items shall be handled and
controlled as follows:

15.3.2 Solutions and Salts. Conductivity solutions, PH solutions and chemical salts shall be
entered into the calibration standard recall system by their manufacturer batch number and are
recall ed per nmammerfdaicont Tihe amddcEvity rard PH solutions shall have a
calibration interval (usage) based on their expiration dates assigned by the manufacturer. The
chemical salts shall have an assigned interval of three years from when the container seal is
removed. A calibration label for recall purposes shall be attached to the container upon
activation by the Technical Supervisor.

15.3.3 Calibration Gases. Bottled calibration gases are identified by cylinder, batch, or bottle
number and shall be entered into the MMC Metrology Lab, Inc. recall system for bottled gases
maintained by the Technical Supervisor. These bottles come certified from the supplier and the
certificates shall be filed in the Technical Supervisor's file. Each bottle shall be labeled with the
expiration date provided by the supplier.

15.3.4 Oxygen Sensors. Oxygen sensors generally have a shelf life of one or two years once
their sealed package is opened. MMC Metrology Lab, Inc. uses these sensors immediately after
opening to accomplish repair of the device that was submitted for repair and calibration. There
is no need to track shelf life of these items.

15.3.5 Batteries. Batteries when purchased have a use-by date on the packaging that shall be
verified and accepted if adequate upon receipt. The battery inventory shall be maintained at a
minimum level consistent with established history of battery usage.

15.3.6 Paint. Paint inventories shall be kept at a level such that quantities are expended in three
months or less. Containers shall be labeled with receipt date and their usage data evaluated
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15.3 General: (continued)

15.3.6 (Continued) periodically to ensure shelf duration goals. If its shelf duration exceeds one
year, inventory quantities shall be adjusted and the material shall be discarded in accordance
with State and Federal regulations.

15.4 Repair Materials

15.4.1 When repair of customer's equipment becomes necessary to complete calibration,
original manufacturer's replacement parts shall be used if at all possible. Second source,
generic or other suitable substitute replacement parts shall only be used in cases where original
manufacturer parts are not available and not without the Technical Supervisor's consent or the
customer's specific request.

15.4.2 Repair of gas analyzers, gas monitors or gas detectors shall be performed utilizing
original manufacturer replacement parts only. If original manufacturer replacement parts are not
available, the instrument shall be rejected and returned to the customer with a recommendation
to return to the manufacturer for evaluation or repair. Under no circumstance shall generic or
other substitute parts be utilized.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Quality Manual Release Date: May 13, 1996
Title: 16.0 Complaints Revision: 11
16.1 Policy:

16.1.1 MMC Metrology Lab, Inc. addresses customer complaints utilizing procedures contained
in Section 17, Policy Statement MMC-2, Customer Complaints.
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MMC Metrology Lab, Inc. Approved By: William Marcum, President

Policy Statement: MMC-1 Release Date: May 13, 1996

Title: Handling of Customer's Material Revision: 30

1.0 Scope:

This policy statement describes sequentially how MMC Metrology Lab, Inc. handles customer
material. It delineates the associated responsibilities assigned to the various functional areas
and depicts the documentation utilized in the various evolutions.

2.0 Customer Service-Receiving Function:

2.1 The Customer Service Representative shall complete the Material Receipt Form (Figure 1.1)
l'isting al/l instruments received, al ong wi
order number (if applicable) and a contact person with phone number. Unique customer
requirements or instructions shall also be listed, as well as any accessories such as test leads,
battery chargers, power cords and etc. Any abnormalities or apparent deficient condition of
items received shall also be noted at time of receipt.

2.1.1 Customer items containing mercury, PCBs or other hazardous material shall not be
accepted for service.

2.2 The Customer Service Representative shall then sign the Material Receipt Form and
provide the customer the duplicate copy as their receipt. If the instrument(s) were delivered by
other means (UPS, FEDEX, USPS, etc.), the Customer Service Representative shall inventory
the instrument(s) received and shall compare this inventory to the packing list or purchase
order. Any inventory discrepancy or apparent shipping damage shall immediately be resolved
with the customer.

2.3 The Customer Service Representative shall then make an entry in the MMC Metrology Lab,
Inc. Job Book listing the instrument(s) received and assigns a Job Number.

2.4 Each instrument shall then be given a sequentially numbered History Card (Figure 1.2)

depicting the date received, customer 6s name

number, instrument nomenclature, manufacturer, model number and serial number.
Additionally, every twentieth History Card shall be annotated as an item requiring QA action.

2.5 If the instrument(s) are to receive expedited service, then the Customer Service
Representative places a small circular ' Red Dot ' label on the associated History Card to signify
special handling. Expedited items are to be the next item on the work bench.

2.6 The Customer Service Representative shall then enter the appropriate data on a MMC
Metrology Lab, Inc. Material Control Tag (Figure 1.3) and attach it to the instrument to be
serviced.

2.7 The Customer Service Representative shall then place the instrument(s) on the incoming
work shelf and the History Card(s) in the card rack located in the calibration laboratory. If the
instrument(s) is to receive expedited service, the area supervisor shall then be informed.
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3.0 Calibration Laboratory-Calibration Function:

3.1 A technician shall take the instrument from the incoming work shelf into the service area
along with its History Card.

3.2 Prior to commencing the calibration service the technician shall look for any special
instructions on the History Card and proceeds accordingly. The technician shall then retrieve the
proper calibration procedure and commence calibration.

3.3 If the instrument passes calibration the technician shall annotate the History Card
accordingly and completes a Certificate of Calibration (Figure 1.4). He shall then apply the
appropriate Calibration Label as depicted in Figure 1.5 and places the instrument on the
outgoing / completed work shelf.

3.3.1 Minor repair and alignment is considered incidental to calibration if material and labor does
not exceed approximately 10% of the assessed calibration fee. Instrument "As Found" data that
was measured prior to an adjustment which exceeded the limits of permissible error shall be
recorded and reported in the Certificate of Calibration. Final "As Left" data for those check
points initially found beyond the limits of permissible error shall be recorded and reported in the
Certificate of Calibration.

3.4 The completed Certificate of Calibration and History Card shall then be placed in the
completed work rack located in the main office.

3.5 If the instrument fails calibration the technician shall depict on the history card the degraded
instrument parameters / functions and shall determine the probable cause and estimate repair
time and material requirements. He shall then locate a source of supply, delivery time and cost
of material if required and also enters this information on the History Card.

3.6 The technician shall then place the failed instrument on the idle shelf along with a photocopy
of the History Card. The original History Card shall be given to the Customer Service
Representative so the customer may be informed and disposition requested.

4.0 Customer Service-Liaison Function:

4.1 If the instrument fails to pass calibration the Customer Service Representative shall notify
the customer as to the condition of the instrument and requests disposition based on the data
provided by the technician on the History Card. Disposition options include (1) "Special
Calibration" authorized, (2) repair authorized, and (3) repair not authorized.

4.2 If the customer doe