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1.0 Quality Assurance Manual Identification

1.1 Document Title: Sierra Environmental Monitoring, Inc Quality Assurance Manual
1.1.1 Applicable Entity: This Quality Assurance Manual describes the procedures necessary to
maintain compliance with applicable standards and regulations for analytical procedures, field
sampling, and general laboratory and administrative operations conducted at or from the facility
located at 1135 Financial Boulevard, Reno, NV 89502.
1.1.2 Effective Date: This Quality Assurance Manual is effective from the date of acceptance of
the responsible parties listed below in section 1.2.

1.2 Quality Assurance Manual Approvals:

Approved By:

1. Available at: 1135 Financial Boulevard, Reno, NV 89502    Telephone: 775-857-2400
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2.0 Introduction

2.1 Company Identification: Sierra Environmental Monitoring, Inc. (Also known as SEM or SEM,
Inc.)

Corporate Offices, Analytical Laboratory, and Field Services:

1135 Financial Boulevard
Reno, NV    89502

Telephone: 775-857-2400
Facsimile:   775-857-2404
Web Site: sem-analytical.com
General E-Mail Address: sem@sem-analytical.com

2.2 Company Description

Sierra Environmental Monitoring, Inc. is an analytical laboratory providing water, wastewater, waste
and air quality testing. Sierra Environmental Monitoring, Inc. provides a variety of analytical services
to many different industries and individuals. The client list includes but is not limited to the following
categories:

·   Mining ·   Utilities
·   Governmental Agencies ·   Manufacturing
·   Domestic Water Supply ·   Water and Wastewater Treatment
·   Construction ·   Food and Spice Industry

Sierra Environmental Monitoring, Inc. offers several hundred different types of analyses. Field
sampling services are also available as required. Under Federal contracting rules Sierra Environmental
Monitoring, Inc. is classified as a small business. The Standard Industrial Classification (SIC) code for
our company is 8734.

2.3 Company Mission Statement

The mission of Sierra Environmental Monitoring, Inc. is to protect the environment by offering quality
services that determine levels of hazardous contaminants in a timely fashion that contribute to
improved health and well being of the public.
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2.4 Company History

Sierra Environmental Monitoring was established in 1974 as a DBA of William F. Pillsbury, Inc.
Consulting Civil Engineers with one full time employee. Initially the laboratory emphasized water
quality analysis for support of operations at the Tahoe Keys surface water treatment facility at South
Lake Tahoe and for support of water and wastewater facilities plans being designed by the parent
engineering company. A second full time employee was added in 1975. Gradually the laboratory
acquired additional business, principally servicing NPDES discharge permits for industry and publicly
owned treatment facilities. As more business developed from Nevada, the laboratory was moved to
Reno, Nevada in 1979. Additional business was acquired through engineering and hydrological
consultants with concomitant increases in staff and equipment. With the mining boom in Nevada in
the late eighties business was developed with the environmental aspect of this industry. This increase
in business necessitated a move to larger facilities in Sparks, Nevada. After five years residence in a
leased building, the company moved to a facility in Reno, Nevada in 1994. In June of 2002 SEM was
purchased from Mr. Pillsbury by an investment group, KVM Holdings, Inc., which includes John
Kobza as the Operations Manager and Marco Montecenos as president of the corporation. KVM
Holdings Inc. merged with Sierra Environmental, Inc. in 2003 to become one corporation known as
Sierra Environmental Monitoring, Inc. The company currently employs twelve full time personnel with
eight analysts and supervisory and four support personnel.



            Sierra Environmental Monitoring, Inc. Document ID: SEM QAP 7-25-11_withsignatures
            Revision Date: January 3, 2003                     Page: 4 of  43

3.0 Quality Assurance Policy

Our Mission Statement says that it is the goal of our company "to protect the environment by offering
quality services". The concept of “quality services" most certainly includes a rigorous quality assurance
program.

3.1 Quality Assurance Policy Statement.

Sierra Environmental Monitoring, Inc. is dedicated to providing its clients with analytical data that are
scientifically valid, legally defensible, and with precision and accuracy that are known and documented.
Sierra Environmental Monitoring, Inc. employs only those who are qualified both educationally and
attitudinally to strive for this end.

3.2 Purpose

The purpose of this manual is to describe the vehicles employed in our laboratory to maintain a high
level of quality in our work, including the continually changing requirements in analytical
methodology, precision, accuracy, detection levels and services. This manual is an evolving document,
and is subject to review and modification as new methodologies gain approval and new regulations
are implemented.

3.3 Scope

This document applies to the generation of analytical data and the associated support services at Sierra
Environmental Monitoring, Inc. The majority of analytical services provided by SEM to its clients are
for regulatory compliance monitoring as mandated by State and Federal programs. Consequently, our
Quality Assurance Plan has been devised to meet the quality assurance requirements delineated in the
following regulatory programs:

3.3.1 Safe Drinking Water Act (SDWA)
This program establishes quality standards for drinking water and describes how those standards
will be achieved and maintained.
3.3.2 Clean Water Act
This program establishes regulations for surface water quality, including the National Pollution
Discharge Elimination Service (NPDES).
3.3.3 Resource Conservation and Recovery Act (RCRA)
This program encompasses the safe handling and disposal of wastes and the remediation of polluted
disposal sites.
3.3.4 The National Environmental Laboratory Accreditation Conference ( NELAC )
3.3.5 Other Analytical Services
Analysis to fulfill client needs outside regulatory programs.
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3.4 Confidentiality and Data Integrity Policy

Sierra Environmental Monitoring, Inc. has a responsibility to its clients to provide true data to the best
of our ability. The data generated by the laboratory and reported to clients is impartial to outside
influences and is in no way partial to any individual, entity or governmental agency.

The laboratory also provides analytical services to support various industrial and institutional clients
in their endeavors. These analyses are held to the same strict quality assurance guidelines as those for
regulatory compliance.

The affairs of every client are held in the strictest confidence. Requests for copies of analytical reports
made by parties other than the client are fulfilled only upon obtaining the specific permission of the
client. Client files and supporting data are kept secure on site at the SEM laboratory and are not
accessible to anyone other than SEM staff. Archived information is held off site at a secure facility
with controlled access. Similarly, electronic media is secure from tampering. Recorded backups of the
electronic records are retained at secure locations on and off site, and can be accessed only by SEM
personnel.

Each member of the SEM staff is dedicated to this policy.  The Customer Service and Data Integrity
Policy is presented as figure 3.1 below.
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Figure 3.1   Sierra Environmental Customer Service and Data Integrity Policy

Sierra Environmental Monitoring, Inc.

Customer Service and Data Integrity Policy

Our business requires a team effort and each and every employee is important to the team.
Providing analytical services of superior quality and absolute integrity depends upon:

1. The management of Sierra Environmental Monitoring, Inc. being committed to executing the Quality
Assurance Plan and the company mission statement.
2. Each staff member's commitment to provide service of quality and integrity.
3. Each staff member's skill and knowledge relating to the task they are performing.

Sierra Environmental Monitoring, Inc. is committed to supporting the staff in their quest to provide the best
possible analytical services to its clients. To promote this end, SEM offers the following policies:

1. The right of all laboratory personnel to stop an analytical procedure if a problem or error is discovered.
There is only one way we do things, and that is to do it right.
2. Promotion of an in-house training program to augment your education and experience and to provide you
with the opportunity to develop the skills necessary to perform your job well.
3. A management “open door” policy to hear any suggestions or complaints without fear of reprisal.

 These policies ensure that each employee has the opportunity and the obligation to be an integral part of our
mission to provide analytical services of the highest possible quality.

As an employee of Sierra Environmental Monitoring, Inc., integrity in your work must be the highest priority.
Service or data quality problems must be brought to the attention of a manager or supervisor for review and
solution, such that we may satisfy our clients’ needs. Ignoring a problem or falsifying data to hide a problem can
not be tolerated, as this would besmirch our reputation and could result in revocation of accreditation or other
grave consequences for the company.

In our efforts to execute our mission, our company employs people of the highest character and personal
integrity. Any staff member that knowingly deviates from this policy jeopardizes not only his own job and
reputation, but also those of his coworkers and the company, and will be subject to immediate dismissal.

I have read and I understand the information presented above, and I agree to abide by this policy. I further
understand that nothing contained in this policy alters my at-will employment relationship with Sierra
Environmental Monitoring, Inc. as described in the Personnel Practices Manual. 

Employee Name: ____________________________
          Signature: ____________________________ Date:____________________
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4.0 Management and Organization

The objective of a quality assurance plan (QAP) is to describe the systems necessary to insure the
generation of valid data. (See 3.2 above) It is the responsibility of the SEM ownership and management
to insure that the systems described in the QAP are implemented, and that the staff has adequate
resources to achieve this implementation.

All SEM employees, staff and management, have the universal responsibility to comply with the principles
and practices delineated in the Quality Assurance Plan.

4.1 Management Responsibility

4.1.1 Laboratory Director & Chief Operating Officer
4.1.1.1. Responsibility
·  Requires Operations Manager and Quality Assurance Manager to implement and maintain

all aspects of the QAP.
·  Ensures that the Operations Manager, Quality Assurance Manager and other key laboratory

and support personnel have adequate resources to execute their responsibilities, both in the
implementation of the QAP and in the other aspects of the operations.

·  Establish policies and foster a working environment that insulates employees from undue
pressures that might adversely affect the quality of the laboratory operation.

·  Provide a safe, healthful, and comfortable working environment that promotes employee
performance and provide adequate resources for execution of analytical procedures
according to approved methodology and standard operating procedures.

 4.1.1.2. Authority
·  Ownership.

4.1.2. Laboratory Operations Manager & Lead Technical Director
4.1.2.1. Responsibility
·  Require all directors, managers, and staff to comply with the QAP.
·  Make certain directors, managers, and staff have adequate resources to achieve compliance.
·  Assign staff to tasks as required by workload and assign replacements in case of absence of

managers or staff.
·  Nominate replacements in case of the absence of managers.
4.1.2.2. Authority
Authority to council and terminate employees for dishonesty, unacceptable performance, non-
compliance with the QAP, or unsafe work practices.
·  Authority is granted from the Laboratory Director / COO of Sierra Environmental

Monitoring, Inc.
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4.1.3. Quality Assurance Manager
4.1.3.1. Responsibility
·  Responsible for devising the QAP and implementing its various aspects in the laboratory.
·  Responsible for monitoring and assessing compliance of the laboratory with the

requirements of the QAP.
·  Carry out audits and inspections to assess compliance with the QAP and established

laboratory SOP’s.
·  Maintain a document control system containing current SOP’s utilized by SEM, Inc.
·  Maintain the accreditation and certifications for the laboratory.
·  Review performance evaluation studies submitted for maintenance of certifications or for

client quality assurance requirements.
·  Investigate all inquiries about data quality and implement corrective action when required.
·  Nominate a replacement in case of the absence of the Quality Assurance Manager.
4.1.3.2. Authority
·  The Quality Assurance Manager has the authority to stop or change any analytical

procedure to insure that data quality is maintained.
·  Authority to council employees for dishonesty, unacceptable performance, non-

compliance with the QAP, or unsafe work practices.
·  Authority is granted from the Laboratory Director / COO.

4.1.4. Department Supervisors
4.1.4.1. Responsibility
·  Make certain that staff under supervision understand and utilize laboratory SOP’s
·  Prioritize work assignments.
·  Conduct client contact concerning technical aspects of projects.
·  Review analytical data and validate or assign staff for data validation
4.1.4.2. Authority
·  Authority to conduct client contact and to remediate complaints.
·  Authority to council employees for unacceptable performance, non-compliance with the

QAP, or unsafe work practices.
·  Authority is granted from the Laboratory Operations Manager.
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4.2 Organizational Chart

5.0 Personnel

5.1 General Requirements for Laboratory Staff

Every staff member must have attained a combination of experience and education commensurate
with their posting in the SEM organization, and they must demonstrate an adequate knowledge of
the tasks to which they are assigned. All personnel shall be responsible for complying with all
aspects of the QAP for which pertain to their assignment.

5.2 Education, Experience, and Training.

5.2.1 Minimal levels of qualifications, including education and experience, are established for all
positions in the laboratory to insure capability and competence, and to meet established
standards.

5.2.1.1. The Operations Manager shall have a minimum of an advanced degree in a physical
or life science and five years of supervisory experience in environmental analysis, or a
Bachelor's degree in a physical or life science and ten years experience in environmental
analysis and five years supervisory experience in environmental analysis.
5.2.1.2. The Quality Assurance Manager shall have a minimum of an advanced degree in a
physical or life science, with a minimum of 20 semester hours of chemistry and 10 semester
hours of mathematics. Additionally the Quality Assurance Manager shall have a minimum of
five years analytical or supervisory experience in environmental analysis. Alternatively,
he/she may have a Bachelor's degree in a physical or life science with a minimum of 20
semester hours in chemistry and 10 semester hours of mathematics and ten years experience
in environmental analysis and five years supervisory experience in environmental analysis.
5.2.1.3. Chemists with responsibility as department supervisors or lead technical director
shall have a minimum of a Bachelor's degree in a physical or life science and a minimum of
five years experience in environmental analysis. Alternatively, they may have a minimum of

Laboratory Director / Chief Operations Officer.

Quality Assurance Manager Operations Manager / Tech Director

Department Supervisors

Staff Chemists

Laboratory Technicians
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90 semester hours at an accredited college or university and ten years experience in the
analytical field.
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5.2.1.4. Staff Chemists shall have a minimum of a Bachelor's degree in a physical or life
science or a minimum of 90 semester hours at an accredited college or university and five
years experience in the analytical field.
5.2.1.5. Laboratory technicians shall have a minimum of an Associate degree in a physical or
life science or a minimum of one year of college level chemistry and adequate mathematical
skills.

5.2.2. All technical staff receive training in the basic laboratory skills and are required to read
and understand laboratory SOP’s describing these tasks. Records of this training and an initialed
chart of SOP’s assigned and read are maintained in the employee's training file.  
5.2.3. To insure initial proficiency in a particular analytical procedure, each analyst is required
to perform an initial demonstration of capability (IDC). The IDC is conducted according to the
written standard operating procedure for this process.
5.2.4. To insure that training is kept current the following documentation will be maintained in
each employee's training file.

5.2.4.1. Evidence that the employee has read, understood, and agrees to abide by all aspects
of the SEM Quality Assurance Plan.
5.2.4.2. Evidence of any training courses or workshops on instruments, analytical
techniques, or laboratory procedures and concepts.
5.2.4.3. Evidence that each employee has read, understands and has agreed to perform the
current revision of the standard operating procedure(s) (SOP’s) for the tasks assigned.
5.2.4.4. Evidence of continuing technical proficiency as demonstrated by performing one of
the following at least once per year:
·  Method detection limit (MDL) study proving method detection limit.
·  At least four consecutive laboratory control samples with acceptable performance.
·  Successful analysis of four performance evaluation samples within the past year.

5.3 Personnel Training Records

Records which document qualifications, training, understanding SOP’s, and performance on
particular analyses will be maintained in a training file for each employee. The Metals Department
Supervisor and Lead Technical Director have the responsibility of maintaining these records.

5.4 Current Personnel

A listing of the current SEM staff with brief personal vitae is presented in Appendix III
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6.0 Facilities

6.1 Description of Laboratory Facilities

The facility consists of a reception and receiving area, offices for laboratory management and staff
chemists, a main laboratory for wet chemistry, a metals analysis area, a separate microbiology
laboratory, a sample storage room, a supplies storage room, and rooms for sample preparation.
There are approximately 6,000 square feet of floor space in which to conduct business with
approximately three quarters dedicated to production. The building was constructed to house an
analytical laboratory with adequate HVAC, fume hoods, electrical, and plumbing capacity.

6.2 Working Environment

As delineated in section 4.1 above, the company president is responsible for ensuring an adequate
working environment that includes the following aspects:

6.2.1 Laboratory working areas and associated electrical, HVAC, and plumbing are adequate to
facilitate proper performance of analyses.
6.2.2. The environment in which these analyses are conducted shall not invalidate the results or
otherwise adversely affect the outcome of the procedures.
6.2.3. The laboratory work areas will comply with relevant health and safety requirements, and
in no way will the facility compromise an employee’s health and safety. This topic is addressed
in detail in the SEM Written Workplace Safety Program.

6.3 Work Areas

6.3.1 In the laboratory there are effective separations of work areas that may be incompatible.
6.3.2. The importance of good housekeeping is instilled in every staff member.
6.3.3. Work areas shall be available to conduct business in a safe and effective manner. Work
areas include the following:

6.3.3.1. Access and entryways to the laboratory.
6.3.3.2. Sample receiving area.
6.3.3.3. Sample storage area.
6.6.3.4. Sample preparation areas.
6.3.3.5. Analysis areas.
6.3.3.6. Reagent storage areas.
6.3.3.7. Data handling and records storage areas.
6.3.3.8. Waste collection and storage areas.
6.3.3.9. Microbiological Analysis Area
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6.4 Security

The laboratory building is secured with lock and key, and there is a continuously monitored
security and fire detection system. Only SEM personnel and a bonded janitorial service have access
to the facilities. All visitors to areas 6.3.3.3 through 6.3.3.9, as listed above, must sign in the
visitor log.

6.5 Facility Site Map and Floor Plan

On the following pages are the Site Plan (figure 6.1) and the facility floor plan (figure 6.2).
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Figure 6.1 Sierra Environmental Monitoring, Inc. Site Plan
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Figure 6.2 Sierra Environmental Monitoring, Inc. Facility Floor Plan
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7.0 Quality Systems

7.1 Audits

7.1.1. Internal Audits
The quality assurance plan is effective only if staff and management are committed to executing
every detail of the plan. In order to assess continued compliance with the plan and identify any
areas where the plan may be inadequate, the Quality Assurance Manager shall perform annual
internal audits as described in the Internal Audit SOP. These audits are conducted by the quality
assurance manager or his designee(s). To the greatest extent possible, the auditor shall be
independent of the section or activity being audited. If the audit discovers errors in the
laboratory's calibrations or testing results, immediate corrective action will be taken, and
affected client(s) will be notified.
7.1.2. External Audits
External audits are conducted, typically on a bi-annual basis by accrediting authorities, for
example the California Department of Health Services, Environmental Laboratory Accreditation
Program, and the Nevada Division of Environmental Protection, Bureau of Licensure and
Certification. Clients also conduct audits in order to verify compliance with their own quality
control requirements and contract specifications.
7.1.3. Performance Audits
SEM demonstrates its analytical performance by implementing several kinds of assessment.
Examples of these performance audits are:

7.1.3.1. Internal quality control procedures, including, but not limited to the QC
requirements mandated in particular analytical methods. When ever possible, statistical
analyses are used by the laboratory personnel to evaluate data generated and the reliability of
the analytical procedure. Control samples are routinely analyzed, and the results are captured
and plotted on control charts by the SEM LIMS.
7.1.3.2. Participation in proficiency testing programs as mandated by State accreditation
authorities. SEM participates in the following performance evaluation programs:
·  USEPA Water Supply (WS), semi-annual as supplied by a qualified vendor
·  USEPA Water Pollution (WP), semi-annual as supplied by a qualified vendor
·  California DHS ELAP Microbiology Study, semi-annual as supplied by a qualified

vendor.
·  Nevada BLC Microbiology Study, semi-annual, as supplied by a qualified vendor
·  California DHS ELAP RCRA performance evaluation program as supplied by a qualified

vendor.
·  AOAC  proficiency testing program for bacteriological contaminants in food.

7.1.3.3. Replicate analysis using the same method or a confirmatory method.
7.1.3.4. When necessary, retesting of retained samples within allowed holding time.
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7.1.3.5. Whenever possible, calculated checks of data accuracy are incorporated in to the
audit process. An example of this is the ion balance calculation comparing the totals of
anions and cations in samples where a complete analysis of anions and cations has been
accomplished. An example of ion balance calculations is given in the appendix to this docu-
ment. Other comparisons include relative values of different Nitrogen species, or the
relationship among Biochemical Oxygen Demand (BOD), Carbonaceous BOD, and chemical
oxygen demand (COD) or the relationship between total Phosphorous and ortho-phosphate.

7.2 Audit Review and Corrective Actions

All audit and review findings and any corrective actions that arise from them are documented
according to the SEM SOP for Corrective Actions. The SEM LIMS is capable of recalling an
audit trail to track any changes made to data that has been entered into the LIMS. The laboratory
management is charged with the responsibility to discharge corrective actions in a timely manner.

7.3 Reports to Management

7.3.1 A monthly activity report prepared by the Quality Assurance Manager and his designee(s)
is provided to the Operations Manager. The monthly activity report addresses the following
topics:

7.3.1.1 Non-conformance with the QAP or SOP’s.
7.3.1.2 Non-conformance with quality assurance goals and any corrective actions taken.
7.3.1.3 A summary on uncompleted projects.
7.3.1.4 A temperature monitoring summary noting any deviations from desired range.
7.3.1.5 A balance calibration summary noting any deviations from performance criteria.
7.3.1.6 A pipet calibration summary noting and deviations and adjustments.

7.3.2 An annual quality assurance report will be prepared by the Quality Assurance Manager
and his designees to assess and verify the following functions.

7.3.2.1 Annual revision of the Quality Assurance Manual.
7.3.2.2 Status of SOP’s and revisions to SOP’s performed.
7.3.2.2 Internal quality assurance audit.
7.3.2.3 Summary of non-conformances and corrective actions.
7.3.2.4 Summary of instrument maintenance and calibration.
7.3.2.5 Summary of temperature monitoring, excursions, and refrigerator maintenance.
7.3.2.6 Reagent water quality checks.
7.3.2.7 Sample container contamination checks.
7.3.2.8 Performance evaluation results.
7.3.2.9 External Audits.
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7.4 Quality Assurance Concepts.

Quality assurance is a collection of concepts and procedures which, when successfully
implemented, insure that analytical data issued by the laboratory is reliable, defendable, and is
valuable to the end user. There are five principle concepts of laboratory quality control, and they
are identified as the following:

7.4.1 Accuracy
Accuracy is defined as the degree to which the analytical measurement reflects the true
concentration of the constituent of interest in the sample. Accuracy is determined through two
distinct methods.

7.4.1.1 Analysis of known standard materials with known values. These are obtained from
commercial sources or from the NIST, and analyzed. The analytical result is compared to the
known true value and the comparison expressed as a percent difference.

Percent Difference  =  TV - MV x 100 TV = True Value (from standards source)
                  (TV+MV)/2 MV = Measured Value (from Laboratory)

7.4.1.2 Accuracy is determined by analysis of matrix spike samples and calculation of the
percent recovery of the known spike from the sample. The result is expressed as a percent of
the spike recovered from the sample.

Percent Recovery  = (SSR - SR) x 100 SSR = Spiked Sample Result
                    SA SR  = Sample Result

SA  = Spike Added
7.4.2 Precision
Precision is defined as the measure of mutual agreement among individual measurements of the
same sample by the same method. Precision can be expressed as the relative percent difference
between duplicate measurements of the same sample.

Relative Percent Difference  = (M1 - M2) x 100 M1 = Measurement 1
                       (M1 + M2)/2 M2 = Measurement

2.
                                            

Precision may also be expressed as the standard deviation of a data set when a sufficient
number of replicate analyses on one sample have been accomplished.
7.4.3 Completeness
Completeness is the percentage of results that are supported by acceptable quality assurance
data and are usable by the client. The performance of the laboratory is principally, but not
exclusively, responsible for the degree of completeness achieved. Also important in achieving
completeness is the performance of those involved in the sampling process and the
transportation and handling of samples before they are received at the laboratory. This
performance is assisted by instruction from SEM to field agents on proper sampling,
preservation, and shipping protocols.
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7.4.4 Representativeness
Representativeness is the degree to which the sample received at the laboratory represents the
condition existing at the sampling site in the field. For most environmental analyses this quality
is an objective to be achieved rather than a measurement which can be expressed in
mathematical terms. SEM aids its clients in achieving representativeness through instruction on
sampling techniques and pre-project conferences in which project goals are discussed. 
7.4.5 Comparability
Comparability is the degree to which replicate analyses of the same sample carried out over
time compare to one another. This quality is important to insure the success of long term
monitoring projects and easy identification of trends in concentration. SEM strives to achieve
comparability by utilizing approved analytical methods and by training the laboratory staff to
follow written laboratory SOP's. Additionally, SEM advises clients on the importance of proper
and consistent sampling and shipping procedures. SEM also insures comparability by utilizing a
consistent policy in reported units of measure and by utilizing a standard report format.

7.5 Quality Control Procedures

The following general quality control principles are utilized, wherever applicable, for all analyses
performed at SEM. The manner in which they are implemented depends upon the particular
analysis. A listing of quality control procedures appears in table 7.1 below. Not all types of quality
control procedures are applicable to all analyses. As an aid to understanding quality control
procedures, we can separate them into two categories:

7.5.1 Essential Quality Control Procedures
Essential quality control procedures are those which are considered essential in data
defensibility. These procedures prove analytical method performance and reveal method
performance failure. They include calibration, calibration verification, analysis of blanks, and
analysis of laboratory control standards. Essential quality control procedures also include
adherence to all aspects of SOP’s. If there is a failure in any of these processes, the analysis
must be repeated. If a re-analysis is not possible, the client must be contacted and advised of the
failure. Options for re-sampling and re-analysis or reporting of flawed data with appropriate
caveats shall be discussed.
7.5.2 Non-Essential Quality Control Procedures.
These are quality control procedures that apply to particular samples, and do not reflect upon
the method performance in general. These procedures include replicate analyses and spike
recoveries. If these criteria are not met, and the analyst(s) showed due diligence in investigating
and attempting to correct the discrepancy, the data may be reported to the client with
appropriate data flag(s) and explanation. See Appendix I for the standard set of data flags
utilized by SEM to qualify reported data.
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7.6 Data Validation

Prior to release to clientele data are subject to a series of validation steps to assure that laboratory
and administrative procedures have been conducted correctly. These validation procedures are
carried out by someone other that the person who conducted the original task, and they include the
following:

7.6.1 Validation that data entry is correct, including proper number of decimal places,
significant figures, and units of measure.
7.6.2 Validation that information associated with the analysis is entered into the LIMS,
including analyst name and analysis date.
7.6.3 Validating that all quality control information associated with the data entries is complete
and meets quality control criteria.
7.6.4 After data validation as described in 7.6.1 through 7.6.3 above, and prior to reporting,
reports are reviewed by a project manager, when one has been assigned, and by a signatory, to
determine agreement with historic trends and to determine if the data are reasonable given our
knowledge of the project.
7.6.5 Reports are reviewed by a signatory for comparative relationships among the various
analytical parameters including the following:

7.6.5.1 Ion balance calculations have been accomplished and meet criteria per the SOP for
Hardness and Ion Balance Calculations.
7.6.5.2 Relationship between TDS by evaporation and calculated TDS is reasonable.
7.6.5.3 Relationship among Nitrogen parameters is chemically feasible. Total Nitrogen
calculated and rounded according to the SOP for Calculations and Data Expression
7.6.5.4 Relationship among BOD5, CBOD, and COD is chemically feasible.
7.6.5.5 Relationship between suspended and volatile solids or dissolved and volatile solids is
feasible.
7.6.5.6 Relationship between forms of alkalinity and pH are feasible as outlined in the SOP
on Alkalinity.
7.6.5.7 Relationship between reported concentrations of metal(s) in different oxidation states
is feasible. For instance Total Iron � Ferrous Iron.
7.6.5.8 Any other comparative relationship that can be identified in the data set.
7.6.5.9 Quality control information as calculated by the LIMS is reviewed and checked for
compliance with control limits.

7.6.6 When these checks have been accomplished and the criteria have been met, the report of
data is signed by one of the following personnel. Examples of their signatures are presented in
section 1.0 of this document.

7.6.6.1 John Kobza, Operations Manager
7.6.6.2 John Seher, Quality Assurance Manager
7.6.6.3 John Faulstich, Lead Technical Director
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Table 7.1     List of Quality Control Procedures Utilized by SEM, Inc.

Abbre-
viation

Full Name of Procedure Purpose of Procedure

INS Internal Standard Reference standard internal to analysis of unknown.

CAL Instrument Calibration Calibrate instrument prior to analysis.

ICV Initial Calibration
Verification

Known sample analyzed to prove calibration before analysis of
unknowns.

CCV Continuing Calibration
Verification

Known sample analyzed to prove calibration at set intervals
during the analytical process.

CCB Continuing Calibration Blank Blank sample analyzed to prove calibration at zero analyte
concentration during the analytical process. A sterility check can
be considered to be a CCB.

ICB Initial Calibration Blank Blank sample analyzed to prove calibration at zero analyte
concentration before analysis of unknowns. A start sterility check
can be considered to be an ICB.

L C Linearity Check A standard above the calibration range that is analyzed to prove
linearity of the calibration above the highest standard.

IDL Instrument Detection Limit Lowest level at which an instrument can detect an analyte at a
statistically proven confidence level.

MDL Method Detection Limit Lowest level at which an entire analytical system can detect an
analyte at a statistically proven confidence level.

RDL Reporting Detection Limit Established reporting limit for an analyte.  May be set higher than
MDL to allow for variance in performance of analytical system.

MS Matrix Spike Known amount of analyte added to a sample to prove
performance of analytical system on that sample and to
demonstrate the presence or absence of matrix effects.

MSD Matrix Spike Duplicate Known amount of analyte added to a sample to prove
performance of analytical system on that sample and to
demonstrate the presence or absence of matrix effects.

LCS Laboratory Control Sample Known sample derived from a source independent of that used for
system calibration. LCS is used to assess the accuracy of the
analytical system. A microbiological positive control is an LCS.
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Abbre
viation

Full Name of Procedure Purpose of Procedure

LCSD Laboratory Control Sample
Duplicate

Known sample derived from a source independent of that used for
system calibration. LCSD is used to assess the accuracy of the
analytical system.

BS or
LFB

Blank Spike or Laboratory
Fortified Blank

Known amount of analyte added to a blank. Used to check
calibration or assess system performance.

BSD or
LFBD

Blank Spike Duplicate or
LFB Duplicate

Known amount of analyte added to a blank. Used to check
calibration or assess system performance.

Dup Duplicate Duplicate sample analyzed to assess precision.

Spike Spike Used to determine recovery of known amount of analyte.

Unk Unknown Sample of unknown analyte concentration to be analyzed and
reported to client.

Blank Blank Sample known to contain none of the analyte of interest. May be
reagent water. A sterility check is in effect an analytical blank.

Dig
Blank

Digestion Blank Blank sample carried through a digestion process to determine if
contamination is being introduced during that process.

Ex
Blank

Extraction Blank Blank sample carried through an extraction process to determine
if contamination is being introduced during that process.

Ex Dup Extraction Duplicate Duplicate extraction carried out to determine variability
introduced by the extraction process. May be a consequence on
matrix non-homogeneity.

Dig
Dup

Digestion Duplicate Duplicate digestion carried out to determine variability introduced
by the digestion process. High variability may be a consequence
of matrix non-homogeneity.
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8.0 Equipment and Reference Materials

8.1 General Requirements

8.1.1 The laboratory shall be furnished at all times with equipment and reference materials
required for the correct performance of all procedures for which the laboratory is accredited. A
comprehensive list of equipment utilized at Sierra Environmental Monitoring, Inc. is presented
in Appendix II.
8.1.2 Records will be maintained for each major item of equipment concerning its performance.

8.2 Equipment Maintenance

8.2.1 All equipment is inspected, maintained, and serviced according to a schedule for each unit
that is commensurate with the importance and ruggedness of that item. Specific routine
maintenance procedures for equipment that is utilized directly in an analytical procedure is
outlined in section 9 of each analysis SOP and in SOP’s for use of specific pieces of equipment.
8.2.2 Corrective action for equipment malfunctions is outlined in the analysis SOP’s or in the
equipment SOP’s
8.2.3 Records will be maintained for each routine and non-routine maintenance or repair
performed on each major piece of equipment. Records shall include at a minimum:

8.2.3.1 The manufacturer, model, serial number and lab identification of the instrument.
8.2.3.2 The date of maintenance or repair and the identity of the analyst or service technician
who performed the task.
8.2.3.3 The symptoms of malfunction and, if known, the cause of the malfunction.
8.2.3.4 The repair, replacement or adjustment performed to correct the malfunction.

8.3 Reference Equipment

SEM, Inc. maintains a set of equipment and standards that are used for calibration of measuring
devices only, and are not to be utilized in routine analysis. Reference equipment or reference
standards are obtained from, or are calibrated by, an entity that can provide NIST traceability.
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9.0 Measurement Traceability and Calibration

9.1 General Requirements

SEM, Inc. shall maintain a program for calibration and verification of its analytical systems. Every
measurement operation and each piece of test equipment utilized in analysis are calibrated or
otherwise verified before being put into service.

9.2 Calibration Traceability
The program of calibration and verification is devised such that standards and calibrations are
traceable to NIST or other recognized authority. This applies to calibrations conducted by SEM
personnel, and to calibrations conducted by persons or entities external to the laboratory.

9.2.1 Documentation of Standards.
The laboratory maintains records for all purchased standards, including, if available, a
manufacturers certificate of analysis, the date of receipt, and the expiration date for the
standard.
9.2.2 Labeling of Standards and Reagents
Bottles containing standards and reagents are clearly labeled as to the contents, the
concentration of analyte(s), the date of preparation, and the expiration date, and the identity of
the person preparing the standard.
9.2.3 Records of Standard and Reagent Preparation
Records are maintained detailing the preparation of standards and reagents. These preparations
may be dilution of a commercially prepared standard solution or preparation from reagent
chemicals. The information captured includes the standard or reagent identity, the concentration
of analyte(s), the preparation date and expiration date, the name of the preparer, the source(s)
of materials used, including lot numbers, and reference to any procedures used to measure or
verify the concentration of analyte(s). These records are maintained in a computerized database,
and are backed up on CD-ROM. Section 10 of all SOP’s, when applicable, contains prompts to
remind analysts to record the preparation of standards and reagents.

9.3 Calibration

Calibration of all analytical systems is documented in such a manner as to be easily understood by
the analyst and anyone auditing the system. Documentation is adequate to allow reconstruction of
the calibration process. Detailed instructions for calibration associated with particular analyses are
contained in sections 10, 11, and 12 in the SOP for that analysis.

9.3.1 Reference Standards
These are the standards that are utilized for calibration of measuring devices in the laboratory.
Examples are sets of standard weights and certified thermometers. These items are reserved for
calibration purposes, and not utilized for routine analytical procedures.
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9.3.2 Support Equipment Calibration Verifications
This category of equipment includes such devices as the balances, mechanical pipettors and
dispensing devices, ovens, refrigerators, and incubators. Logs of the performance of these items
are maintained, and any adjustments or repairs are recorded.

9.3.2.1 Analytical balance is checked for calibration daily before use. This activity is
described in an SOP for operation of this apparatus.
9.3.2.2 Refrigerators are monitored daily for correct temperature
9.3.2.2 Incubators and water baths for bacteriological use are monitored twice daily for
correct temperature.
9.3.2.3 Mechanical pipettors are checked daily for calibration, with a comprehensive
calibration check monthly. This activity is described in an SOP for calibration and
maintenance of these items.
9.3.2.4 Autoclave sterilization temperatures are verified by chart recording of the
temperature of every run. Spore strips are utilized monthly to confirm sterilization, and the
timer is checked quarterly against an external standard.

9.3.3 Instrument Calibrations
Instruments are calibrated against known standards prior to conducting analyses as prescribed
in the SOP for that particular analysis. Whenever possible standard materials are traceable to
NIST standards. Records of calibration are maintained with the records of the analytical results.

9.3.3.1 Where the published method on which the SOP is based prescribes a calibration
scheme, the calibration outlined in the SOP is at least as rigorous as that in the published
method.
9.3.3.2 For published methods where no particular calibration scheme is dictated, the
calibration scheme is adequate to prove linearity. A linear regression analysis is utilized to
assess linearity, with a minimum correlation coefficient of 0.995.

9.3.4 Calibration Verification
9.3.4.1 Initial Calibration Verification.
After a calibration scheme is completed, it is verified against known standards and blanks
before analysis of unknowns commences. The acceptance criterion for initial calibration
verification (ICV) and initial calibration blank (ICB) is prescribed in the SOP for that
analysis, and is at least as stringent as the criterion given in the published method.
9.3.4.2 Continuing Calibration Verification
Throughout the conduct of an analysis, the calibration scheme is verified against known
standards and blanks. (CCV and CCB) These standards are analyzed at a frequency not
greater than prescribed in the published method. If there is no published criterion for CCV
and CCB frequency, these verification standards are included at a frequency of every ten
samples. The acceptance criterion for CCV and CCB samples is prescribed in the SOP for
that analysis, and is at least as stringent as the criterion given in the published method.  Only
those results bracketed by successful CCV and CCB analyses may be reported. An exception
to this rule is that results may be reported if they are less than detection limit and the CCB
samples are satisfactory, but the CCV sample(s) are high, indicating a high bias in the
analytical scheme.  If a CCV or CCB fails, and a second CCV or CCB also fails, a new
calibration must be initiated and confirmed before analysis can proceed further.
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10.0 Test Methods

10.1 Test Method Documentation

SEM, Inc. maintains a library of test method manuals published by recognized authorities in the
environmental analytical field. See section 16.0 of this document for a list of references utilized by
SEM in preparation of this document and in preparation of our laboratory standard operating
procedures (SOP’s). Additionally, SEM maintains a set of SOP’s detailing the essential operations
in the laboratory that have a bearing on the validity of analytical results. This set of SOP’s is
devised and maintained according to the criteria set forth in the NELAC standards, section 5.10. A
listing of the tests conducted at SEM and the published methods on which they are based is
presented in Appendix VI.

10.1.1 Non-Standard Test Methods. The use of non-standard test methods is not encouraged,
however they may be employed in special cases such as difficult sample matrix or a special
request from the client. When data generated with non-standard analytical methods is reported,
the data is flagged and a methodology description or citation is included with the analysis report
to indicate clearly that a non-standard method was utilized and that the result would not be
acceptable for compliance monitoring.

10.2 Initial Demonstration of Capability

Before conducting an analysis for reporting to clientele, SEM performs an initial demonstration of
capability for that method. This process proves that the procedure is capable of producing accurate
and reliable results that can be defended. The method verification process is as prescribed in the
NELAC standards, Chapter 5, section 5.10 and Chapter 5, appendix C. This initial demonstration
of capability is to be accomplished initially by the lead analyst for that method, and then by any
other analysts who will be conducting the method. 

10.3 Method Certification

When a method is proven viable, a blind performance evaluation sample is obtained from a
qualified vendor, analyzed, and the results reported to the appropriate accrediting agencies. When
SEM receives accreditation for the analyte and method from the accrediting agency, the method
may be used to produce analytical results for reporting to clients.

10.3.1 Continuing Certification
SEM, Inc. obtains, analyzes, and submits results of performance evaluation samples on a semi-
annual basis as required by accreditation authorities.
10.3.2 State Certificates
As a result of the activities described in 10.2 and 10.3 above, SEM, Inc. is granted accreditation
from appropriate agencies in California, Nevada, and Hawaii states for reporting analytical data
to satisfy requirements of their regulatory programs. These certificates and lists of accredited
parameters are illustrated in Appendix V.
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11.0 Sample Handling

11.1 Sample Tracking

The laboratory maintains a LIMS system that assigns a unique identification to each sample. The
identification number is coded to include the year and month of receipt, and an assigned serial
number beginning at 0001 for each month.

11.1.1 This laboratory identification code remains unequivocally linked with the SEM field
identification code or client's identification for the sample.
11.1.2 The laboratory identification code is placed on the container as a durable label.
11.1.3 The laboratory identification code is maintained in the LIMS such that the sample can be
linked with other activities recorded in the LIMS that relate to quality assurance for that
sample.
11.1.4 The laboratory identification code is unequivocally linked with the list of analytical
parameters requested by the client. This linkage is maintained in the LIMS.
11.1.5 A Standard Operating Procedure for Sample Acceptance and Log In details the process
of capture and assignment of the sample identification.

11.2 Sample Acceptance

SEM, Inc. has set forth a written policy for acceptance of samples for analysis at the laboratory.
This policy is presented in the SOP for Sample Acceptance and Log In. The sample acceptance
policy encompasses applicable rules and regulations of accreditation authorities. 

11.3 Sample Receipt Protocol

SEM, Inc. has in place a written protocol for sample receipt. The activities outlined in 11.1 above
are executed. This protocol is presented in the SOP for Sample Acceptance and Log In. A chain of
custody  (COC) form is utilized to capture sample information and document transfers of sample
custody. An example of the chain of custody form is presented in Appendix VII.

11.4 Sample Storage Conditions

SEM, Inc. maintains appropriate facilities for sample storage. These facilities are operated in such
a fashion as to avoid deterioration of, contamination of, damage to, or tampering with samples
during storage, preparation, and analysis. When samples are required to be stored under specified
environmental conditions for the benefit of particular constituents, those conditions are maintained,
monitored, and recorded.

11.4.1 Samples that require low temperature shall be stored under refrigeration at 4 oC � 2 oC.
11.4.2 Samples, extracts, digestates, leachates, and other sample derivatives, which may be
used in an analysis, are stored away from any potential sources of contamination. Samples are
stored in such a manner as to prevent cross contamination.
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11.4.3 Samples for microbiological examination are stored in an area separate from the other
areas of the laboratory.

11.5 Field Sampling

Sierra Environmental Monitoring, Inc. can provide field collection services when desired. The
importance of representative sampling to the reliability of the final analytical result is well
understood by the personnel. When the laboratory is requested to perform the sampling, site
selection is based on reconnaissance of the general area to determine representativeness of the
sample site and to ascertain other sources that may affect the site. A set of standard operating
procedures has been devised to address the various types of field sampling.

11.6 Sample Containers and Preservatives

Sample containers appropriate to the requested analytical parameters and sample type can be
supplied by the laboratory. SEM follows the guidelines listed in 40 CFR 136.3 and in "Standard
Methods for the Examination of Water and Wastewater", 19th ed. for appropriate sample
containers and preservation. Sample bottles used for bacteria evaluation are obtained from the
supplier previously sterilized. Every sample container supplied by the laboratory has an SEM label
attached. The label is to be completed by the party performing the sampling. A list of the recom-
mended sample containers and preservatives, volume guidelines and holding times is presented in
Appendix VI. It is the responsibility of the project manager to coordinate supply of appropriate
sample bottles, preservation, shipping containers, and shipment of samples to the laboratory.

11.7 Sample Disposal

Samples are disposed in an environmentally responsible manner, and in compliance with applicable
regulations.

11.7.1 Samples, extracts, and digestates that qualify as a RCRA waste either are returned to the
client or are handled by a qualified waste disposal contractor.
11.7.2 Acid and base preserved samples that are not otherwise hazardous or toxic are
neutralized on site and removed by a liquid waste hauler.
11.7.3 Samples that are not preserved and do not contain levels of regulated constituents that
would disqualify them are discharged to the sanitary sewer and thence to the POTW.
11.7.4 Bacteriological materials that have been incubated are autoclaved prior to disposal, as
are materials that are known to be highly contaminated with pathogenic organisms.
11.7.5 All SOP’s for analyses in which waste is generated contain specific instructions
concerning the disposal of waste and the disposition of recyclable materials.

11.8 Subcontracting

Under some circumstances samples are subcontracted to other qualified analytical laboratories in
order to provide complete service to our clients. Typically subcontracting is necessary for analyses
that SEM is not equipped or otherwise not qualified to perform.
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11.8.1 SEM will always advise its client of the necessity to sub-contract any portion of a project
to another party.
11.8.2 When analyses are subcontracted, the samples are transferred in such as manner as to
maintain chain of custody. See COC form in Appendix VII.
11.8.3 When subcontracted analyses are reported to the client, the original report from the sub-
contractor is included. SEM does not report results from other laboratories on its own
laboratory analysis report form. The SEM report will reference the sub-contractor’s report for
those particular results.
11.8.4 Subcontractors are selected according to their capabilities, and are evaluated according
to their Quality Assurance Plan, reporting format, turn around time, and reputation.  

12.0 Records

A records keeping system is maintained to comply with all known regulations that apply to
environmental analyses. The system can produce true records that can document the laboratory
operations. The records include original measurements, associated calibrations, calculated data, and
reports of analyses.

12.1 Records Keeping System

A records keeping system is maintained such that SEM will be able to review or reconstruct with
adequate certainty any procedure that was conducted in the laboratory that affected the outcome
of an analysis. The records include, but are not limited to the following topics:

12.1.1 Identity of the personnel conducting procedures
12.1.2 The types of laboratory facilities, equipment, reagents, standards, or test methods
utilized in the analytical process.
12.1.3 Administrative or support activities such as sample receipt, data validation, and report
approval that were involved.

12.2 Records Keeping Policy

In order to promote effective use of records and guarantee their usefulness, the following policies
shall be executed:

12.2.1 The records keeping system shall facilitate the retrieval of archived records and working
files.
12.2.2 Records entries are signed or initialed by the party responsible for the activity.
12.2.3 All data not collected or printed by automated systems is recorded on worksheets in a
clear, legible, and concise manner in permanent ink.
12.2.4 Record entries are never to be obliterated or otherwise made illegible. Errors are to be
corrected by drawing one line through the error and initialing. The corrected value is added
above or below according to available space.

12.3 Paper Records Management and Storage.
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12.3.1 Records and reports are stored at a safe, secure location, and are held in confidence. No
person or entity has access to the records without permission of the client or a court order.
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12.3.2 All records that may have an effect on the outcome of an analytical procedure are held
for a minimum of five years or as dictated by regulatory programs. Records stored on electronic
medium are supported by the hardware and software necessary for retrieval.
12.3.3 Access to archived information is recorded in an access log. Archived records are
protected against loss due to fire, theft, vandalism, and environmental degradation in a secure
off-site location.

12.4 Electronic Records Management and Storage

When computers or other electronic systems are used for data capture, processing, storage, or
reporting, or for support activities, these electronic records are kept secure. To insure this security,
SEM makes certain that:

12.4.1 Computer software is adequate for the task, is documented, and can be restored or
replaced in case of loss.
12.4.2 Computers, or other electronic equipment, are capable of executing their role in retrieval
of the electronic data.
12.4.3 Records that are stored on electronic medium have either hard copy or read only back
up copies, and these back ups are held in safe, secure locations, just as for paper records as
described in 12.3.3 above.
12.4.4 Electronic records are held in confidence, just as for paper records as described in 12.3.1
above.
12.4.5 Records will be maintained according to the SEM SOP for Maintenance of Electronic
Data.

12.5 Sample Handling Records

Records of all procedures to which a sample is subjected while in the custody of SEM shall be
maintained. These records shall describe:

12.5.1 Sample receipt, identification, receipt, and log in.
12.5.2 Sample preservation and compliance with required holding time.
12.5.3 Sample tracking records, including shipping receipts and bills of lading.
12.5.4 Sample preparations, digestions, or other derivations.
12.5.5 Sample analysis, including all original raw data
12.5.6 All supporting records that describe or document procedures that had a bearing on the
outcome of the analysis.
12.5.7 Supporting quality control information.
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12.6 Support and Administrative Activities

Records shall be kept to document the following:

12.6.1 Copies of final reports and copies of any correspondence or explanatory material that
accompanied the final reports.
12.6.2 Archived standard operating procedures
12.6.2 Corrective action reports, audits, and audit responses.
12.6.3 Performance evaluation test results.
12.6.4 Personnel qualifications and training records
12.6.5 Initial and continuing demonstration of proficiency for analysts
12.6.5 A record of names, signatures, and initials for all individuals who are responsible for
signing or initialing any laboratory record or report.

13.0 Laboratory Report Format and Contents

Any effort expended on other aspects of a laboratory operation is wasted if the final report of results
is not true and unambiguous. The results of each analysis or series of analyses conducted by Sierra
Environmental Monitoring, Inc. are reported clearly, accurately, objectively, and unambiguously.
Examples of the laboratory reports are presented in Appendix VIII.

13.1 Report Content

Each report shall include, at a minimum, the following information:

13.1.1 A document title “Laboratory Analysis Report” indicating the contents and purpose, a
unique report number on each page of the report, the date of issuance, and page numbering
indicating page number and total number of pages on each page.
13.1.2 The identity, location, and contact information for the issuing entity.
13.1.2 The identity of the client, including name, address, and if known, the contact person to
whom the report is directed. Also included, if known is the client's purchase order or project
number.
13.1.3 The client's identification for the sample(s) as listed on the chain of custody form that
accompanied the sample(s) at time of submission.
13.1.4 The unique laboratory identification number assigned to each sample by SEM, Inc.
13.1.5 The date and time of sample collection and identity of the sample collector, as listed on
the chain of custody form, and the date of sample receipt at SEM, Inc.
13.1.6 The method reference for the test method utilized in each analysis.
13.1.7 For each analysis the analytical result, the units of measure, the date the analysis was
conducted, and the identity of the analyst.
13.1.8 Identification of any test results that did not meet holding time requirements or other
sample requirements, such as container type or preservation.
13.1.9 Identification of any test results that did not meet quality assurance goals, or any non-
standard conditions that may have affected the results.
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13.1.10 Rigorous use of significant figures to avoid misrepresentation of the probable precision
and accuracy of results.
13.1.11 Clear indication of any analyses that were subcontracted and the subcontractor's report.
No subcontracted hard data will appear on the Laboratory Analysis Report issued by SEM, Inc.
13.1.12 Signatures line with the signature and title of the person accepting responsibility for the
content of the report.
13.1.13 A disclaimer stating that the Laboratory Analysis Report relates only to the sample(s)
as received at the laboratory, and that the client assumes all responsibility for further
distribution of the report or its contents.

13.2 Special Reports

SEM, Inc. will issue reports of differing format for particular purposes, providing to clients
information that facilitates interpretation of the analytical results. Examples of these are reports
that contain information on drinking water maximum contamination limits or RCRA waste toxicity
characteristic thresholds. Any report issued by SEM, Inc. will not lack any of the items detailed in
section 13.1 above.

13.3 Amended Reports

An amended report may be issued after the issuance of the original Laboratory Analysis Report. In
this instance, there shall be clear indication that the amended report is distinct from the original
report, clear indication of which results(s) were modified, added or deleted, and the reason for the
change(s). The original shall never be changed and reissued.

13.4 Electronic Transmission of Results

SEM, Inc. provides to clients electronic transfer of analytical data for reasons of speed and
convenience. The format of electronic transmission will vary according to client requests, but will
always indicate clearly the SEM report number, the SEM sample identification number, and the client's
identification for each sample. Even though there has been an electronic transmission of data, the
printed report will always remain the official report of record. If an amended electronic report is
transmitted to a client, it is transmitted and identified in such a way that it can not be confused with the
original report. 

13.5 Confidentially

Laboratory Analysis Reports are held in strict confidence between laboratory and client. Copies of
reports are not issued to other parties unless specific permission is given by the client. Whenever data
is transferred by electronic means, effort is made to insure that confidentiality is maintained. Fax
transmission of data is accomplished with a cover sheet indicating that this report is confidential and is
intended only for the recipient indicated on the cover sheet. Client confidentiality and data integrity are
addressed in depth in section 3 of this document.
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13.6 Correction of Errors

SEM, Inc. will immediately notify clients in the instance that a measuring system defect was
discovered that would cast doubt on the validity of any reported analytical result. The problem will be
discussed with the client by a signatory and SEM, and arrangements made for subsequent remediation.
   

14.0 Outside Support Services and Supplies

14.1 Subcontracted Analyses

To ensure that subcontractors utilized by SEM, Inc. maintain satisfactory quality assurance and
conduct their affairs in a business like manner, each subcontractor is evaluated. An integral part of
this evaluation is a review of the quality assurance plan and the completeness of the reports issued
by the potential subcontractor. On-site audits of subcontractors are not conducted as a normal
matter of course, but will be conducted at a client's request, or if SEM, Inc. has reason to question
a subcontractor's capability. See section 11.8 of this document for additional information on the
protocols for subcontracting.

14.2 Laboratory Supplies

Supplies necessary for the operation of the laboratory are purchased from numerous sources.
Upon receipt at the laboratory, contents of shipments are checked against the packing list, and the
list noted as to date of receipt. Items are distributed to the departments ordering them, and, where
applicable, the supplies are marked as to date of receipt. If any supplies are deemed unacceptable
for use in the laboratory, they are returned to the supplier, the ordering department is informed of
the return. Arrangements are made with the supplier for replacement or an alternate source is
utilized. 

14.3 Reagent Chemicals

Those supplies that have a bearing on the outcome of analysis are purchased only from suppliers of
established reputation providing materials from manufactures of established reputation. Reagent
chemicals are acquired in a grade appropriate to their intended usage. At a minimum, all reagents
purchased will be ACS Reagent Grade. Those materials utilized as standards shall be Primary
Standard Grade or NIST traceable if possible.

14.4 Laboratory Equipment

Laboratory equipment will be inspected and tested to determine compliance with performance
specifications. Whenever relevant, equipment will be tested for capability and calibrated before
being put into service.



            Sierra Environmental Monitoring, Inc. Document ID: SEM QAP 7-25-11_withsignatures
            Revision Date: January 3, 2003                     Page: 35 of  43

14.5 Laboratory Reagent Water

Reagent water is prepared in the laboratory by a multi-stage system consisting of a granular
activated carbon bed for organics and chlorine removal and a primary mixed resin bed deionizer.
This primary water meets the requirements for Type III water as described in “Standard Methods
for the Examination of Water and Wastewater", 19th ed., 1080 C. This Type III water is distributed
in an inert plastic distribution system in the laboratory to secondary deionizing and silica removal
devices which produce reagent water that meets the standards for type II water as described in
“Standard Methods for the Examination of Water and Wastewater", 19th ed., 1080 C. This type II
reagent water is utilized for preparation of wet chemical testing reagents and for rinsing laboratory
glassware. A high performance water purification system produces water that meets the standards
of Type I reagent water as described in   “Standard Methods for the Examination of Water and
Wastewater", 19th ed., 1080 C. This type I water is utilized for preparation of standards for metals
analysis and for preparation of eluent and standards for ion chromatography analysis. Water supply
for bacteriological testing is tested for suitability on an annual basis.

14.6 Laboratory Building Maintenance

The importance of maintaining the laboratory building is emphasized to every employee at SEM,
Inc., and is an official company policy written into the SEM Personnel Practices Manual. Keeping
a neat, clean work place is an important aspect in producing quality work. Personnel are instructed
to bring any building maintenance problems to the attention of the Operations Manager.

15.0 Complaints

If a complaint is lodged concerning the operation of the laboratory or compliance with its quality
Assurance Program, there shall be a rigorous investigation of the complaint and the areas of the
laboratory which may have been the source of said complaint. This investigation will include an audit
of the quality systems with a bearing on the results in question. Upon completion of the investigation,
if a fault is found, remedial action will be taken to eliminate the problem. Record of the complaint and
consequent corrective actions will be maintained according to the SOP for Corrective Actions. Any
affected parties will be kept informed as to the audit and corrective action.
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16.0  Listing of General References

In the preparation of this Quality Assurance Plan and the SEM, Inc. Standard Laboratory Operating
Procedures the following sources were utilized:

16.1 “Methods for Chemical Analysis of Water and Wastes”, EPA- 600/4-79-020, 1983.

16.2 “Test Methods for Evaluating Solid Waste”, SW-846, 3rd ed. 1986.

16.3 “Standard Methods for Examination of Water and Wastewater”, 18th ed., 1992. 
APHA/AWWA/WEF.

16.4 “Standard Methods for Examination of Water and Wastewater”, 19th ed., 1995. 
APHA/AWWA/WEF.

16.5 “Official Methods of Analysis of the AOAC International”, 17th ed., AOAC.

16.6 “Analytical Methods for Liberty ICP Spectrometer”, Publication No. 85-100938-00. Varian
Techtron Pty., Ltd, 1992.

16.7 “Operation Manual for UltraMass Spectrometer System”, Publication No. 85-101202 00
Varian Australia Pty., Ltd, 1995.

16.8 “Handbook for Analytical Quality Control in Water and Wastewater Laboratories", EPA-
600/4-79-019, 1979.

16.9 “Microbiological Methods for Monitoring the Environment, Water and Wastes”, EPA 600/8-
78-017. 1978.

16.10 “Methods for the Determination of Metals in Environmental Samples, EPA-600/4-91-010,
1991, and subsequent revisions.

16.11 “Methods for the Determination of Inorganic Substances in Environmental Samples”,
EPA/600/R-93/100, 1993.

16.12 “Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and
Procedures, Quality Assurance”, 4th ed., EPA 815-B-97-001, 1997.

16.13 “Quality Systems”, National Environmental Laboratory Accreditation Conference
(NELAC), Chapter 5, July 1, 1999.
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17.0  Definitions

The following list of definitions, with their source if available, is included to ensure that those persons
utilizing this document have an accurate understanding of the technical terms as they apply in this
document.

Acceptance Criteria: specified limits placed on characteristics of an item, process, or service
defined in requirement documents. (ASQC)

Accreditation: the process by which an agency or organization evaluates and recognizes a
program of study or an institution as meeting certain predetermined qualifications or standards,
thereby accrediting the laboratory. In the context of the National Environmental Laboratory
Accreditation Program (NELAP) , this process is a voluntary one. (NELAC)

Accuracy: the degree of agreement between an observed value and an accepted reference value.
Accuracy includes a combination of random error (precision) and systematic error (bias)
components which are due to sampling and analytical operations; a data quality indicator.
(Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Analytical Detection Limit (LD) : the smallest amount of an analyte that can be distinguished in a
sample by, a given measurement procedure throughout a given (e.g., 0.95) confidence interval.
(Applicable only to radiochemistry)

Audit: a systematic evaluation to determine the conformance to quantitative specifications of
some operational function or activity. (EPA-QAD)

Batch: environmental samples which are prepared and/or analyzed together with the same process
and personnel, using the same lot(s) of reagents. A preparation batch is composed of one to 20
environmental samples of the same NELAC-defined matrix, meeting the above mentioned criteria
and with a maximum time between the start of processing of the first and last sample in the batch
to be 24 hours. An analytical batch is composed of prepared environmental samples, extracts,
digestates or concentrates which are analyzed together as a group using the same calibration curve
or factor. An analytical batch can include prepared samples originating from various environmental
matrices and can exceed 20 samples. (NELAC)

Blank: a sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or background value and is
sometimes used to adjust or correct routine analytical results. (ASQC, Definitions of
Environmental Quality Assurance Terms, 1996)

Blind Sample: a subsample for analysis with a composition known to the submitter. The
analyst/laboratory may know the identity of the sample but not its composition. It is used to test
the analyst's or laboratory's proficiency in the execution of the measurement process. (NELAC)

Calibrate: to determine, by measurement or comparison with a standard, the correct value of each
scale reading on a meter or other device, or the correct value for each setting of a control knob.
The levels of the applied calibration standard should bracket the range of planned or expected
sample measurements. (NELAC)
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Calibration: the set of operations which establish, under specified conditions, the relationship
between values indicated by a measuring instrument or measuring system, or values represented by
a material measure, and the corresponding known values of a measurand. (VIM- 6.13)

Calibration Curve (calibration plot): the graphical relationship between the known values, such
as concentrations, of a series of calibration standards and their analytical response. (NELAC)

Calibration Standard: a solution prepared from the primary dilution standard solution or stock
standard solutions and the internal standards and surrogate analytes. The Calibration solutions are
used to calibrate the instrument response with respect to analyte concentration. (EPA-QAD)

Certified Reference Material (CRM): 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. (1SO Guide 30- 2.2)

Chain of Custody: an unbroken trail of accountability that ensures the physical security of
samples, data and records. (EPA-QAD)

Compromised Samples: those samples which are improperly sampled, insufficiently documented
(chain of custody and other sample records and/or labels), improperly preserved, collected in
improper containers, or exceeding holding times when delivered to a laboratory. Under normal
conditions compromised samples are not analyzed. If emergency situations require analysis, the
results must be appropriately qualified. (NELAC)

Confirmation: verification of the presence of a component through the use of an analytical
technique based on a different scientific principle from the original test method. (NELAC)

Corrective Action: action taken to eliminate the causes of an existing nonconformity, defect or
other undesirable situation in order to prevent recurrence. (IS08402)

Data Audit: a qualitative and quantitative evaluation of the documentation and procedures
associated with environmental measurements to verify that the resulting data are of acceptable
quality (i.e., that they meet specified acceptance criteria). (NELAC)

Data Reduction: the process of transforming raw data by arithmetic or statistical calculations,
standard curves, concentration factors, etc., and collation into a more useful form. (EPA-QAD)

Detection Limit: the lowest concentration or amount of the target analyte that can be determined
to be different from zero by a single measurement at a stated degree of confidence. See Method
Detection Limit.

Document Control: the act of ensuring that documents (and revisions thereto) are proposed,
reviewed for accuracy, approved for release by authorized personnel, distributed properly and
controlled to ensure use of the correct version at the location where the prescribed activity is
performed. (ASQC, Definitions of Environmental Quality Assurance Terms, 1996)

Double Blind Sample: a sample submitted to evaluate performance with concentration and
identity unknown to the analyst. (EPA-QAD)

Duplicate Analyses: the analyses or measurements of the variable of interest performed identically
on two subsamples of the same sample. The results from duplicate analyses are used to evaluate
analytical or measurement precision but not the precision of sampling, preservation or storage
internal to the laboratory. (EPA-QAD)
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Federal Water Pollution Control Act ( a.k.a. Clean Water Act, CWA) : the enabling legislation
under 33 U.S.C. 1251 et seq., Public Law 92-50086 Stat. 816, that empowers EPA to set
discharge limitations, write discharge permits, monitor, and bring enforcement action for non-
compliance. (NELAC)

Holding Times (Maximum Allowable Holding Times): the maximum times that samples may be
held prior to analysis and still be considered valid. (40 CFR Part 136)

Initial Demonstration of Analytical Capability: procedure to establish the ability of the
laboratory to generate acceptable accuracy and precision which is included in many of the EPA's
analytical test methods. In general the procedure includes the addition of a specified concentration
of each analyte (using a QC check sample) in each of four separate aliquots of laboratory pure
water. These are carried through the entire analytical procedure and the percentage recovery and
the standard deviation are determined and compared to specified limits. (40 CFR Part 136)

Internal Standard: a known amount of standard added to a test portion of a sample and carried
through the entire measurement process as a reference for evaluating and controlling the precision
and bias of the applied analytical test method. (NELAC)

Laboratory: a body that calibrates and/or tests.  As used herein, the term "laboratory" refers to a
body that carries out calibration or testing at or from a permanent location. (1SO 25)

Laboratory Control Sample (however named, such as LCS, laboratory fortified blank, or
spiked blank): a-sample matrix free from the analytes of interest spiked with verified known
amounts of analytes from a source independent of the calibration standards or a material
containing known and verified amounts of analytes. It is generally used to establish intra-laboratory
or analyst specific precision and bias or to assess the performance of all or a portion of the
measurement system. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Laboratory Duplicate: aliquots of a sample taken from the same container under laboratory
conditions and processed and analyzed independently. (NELAC)

Legal Chain of Custody (COC): an unbroken trail of accountability that ensures the physical
security of samples, data and records. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Limit of Detection (LOD): the lowest concentration level that can be determined (by a single
analysis and with a defined level of confidence) to be statistically different from a blank. (Analytical
Chemistry, 55, p.2217, December 1983, modified) See also Method Detection Limit.

Manager (however named): the individual designated as being responsible for the overall
operation, all personnel, and the physical plant of the environmental laboratory. A supervisor may
report to the manager. In some cases, the supervisor and the manager may be the same individual.
(NELAC)
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Matrix: the component or substrate that contains the analyte of interest. For purposes of batch
and QC requirements determination, the following matrix distinctions shall be used:

Aqueous: any aqueous sample excluded from the definition of Drinking Water matrix or
Saline/Estuarine source. Includes surface water, groundwater and effluents.

Drinking Water: any aqueous sample that has been designated a potable or potential potable
water source.

Non-aqueous liquid: any organic liquid with <15% settleable solids.

Biological Tissue: any sample of a biological origin such as fish tissue, shellfish, or plant
material. Such samples shall be grouped according to origin.

Solids: includes soils, sediments, sludges and other matrices with >15% settleable solids.

Chemical Waste: a product or by-product of an industrial process that results in a matrix not
previously defined.

Matrix Spike ( MS, spiked sample, fortified sample): prepared by adding a known mass of
target analyte to a specified amount of matrix sample for which an independent estimate of target
analyte concentration is available. Matrix spikes are used, for example, to determine the effect of
the matrix on a method's recovery efficiency. (Glossary of Quality Assurance Terms, QAMS,
8/31/92)

Matrix Spike Duplicate (MSD, spiked sample/fortified sample duplicate): a second replicate
matrix spike is prepared in the laboratory and analyzed to obtain a measure of the precision of the
recovery for each analyte. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

May:  permitted, but not required (TRADE)

Method Blank: a clean sample processed simultaneously with and under the same conditions as
samples containing an analyte of interest through all steps of the analytical procedures. (Glossary
of Quality Assurance Terms, QAMS, 8/31/92)

Method Detection Limit (Analytical Detection Limit) : the minimum concentration of a
substance (an analyte) that can be measured and reported with 99% confidence that the
analyte concentration is greater than zero and is determined from analysis of a sample in a given
matrix containing the analyte. (40 CFR Part 136 Appendix B)

Must:  denotes a requirement that must be met. (Random House College Dictionary)

National Laboratory Accreditation Conference (NELAC): a voluntary organization of State
and federal environmental officials and interest groups purposed primarily to establish mutually
acceptable standards for accrediting environmental laboratories. A subset of NELAP. (NELAC)

National Environmental Laboratory Accreditation Pro gram (NELAP): the overall National
Environmental Laboratory Accreditation Program of which NELAC is apart. (NELAC)

Negative Control: measures taken to ensure that a test, its components, or the environment do
not cause undesired effects, or produce incorrect test results. (NELAC)
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NELAC Standards: the protocol and/or requirements established by the National Environmental
Laboratory Accreditation Conference. (NELAC)

The plan of procedures for consistently evaluating and documenting the ability of laboratories
performing environmental measurements to meet nationally defined standards. (NELAC)

Performance Audit: the routine comparison of independently obtained quantitative measurement
system data with routinely obtained data in order to evaluate the proficiency of an analyst or
laboratory. (NELAC)

Positive Control: measures taken to ensure that a test and/or its components are working
properly and producing correct or expected results from positive test subjects. (NELAC)

Precision: the degree to which a set of observations or measurements of the same property,
obtained under similar conditions, conform to themselves; a data quality indicator. Precision is
usually expressed as standard deviation, variance or range, in either absolute or relative terms.
(NELAC)

Preservation: refrigeration and or reagents added at the time of sample collection to maintain the
chemical and or biological integrity of the sample. (NELAC)

Proficiency Testing: determination of the laboratory calibration or testing performance by means
of inter-laboratory comparisons. (ISO/IEC Guide 2 -12.6, amended)

Proficiency Testing Program: the aggregate of providing rigorously controlled and standardized
environmental samples to a laboratory for analysis, reporting of results, statistical evaluation of the
results in comparison to peer laboratories and the collective demographics and results summary of
all participating laboratories. (NELAC)

Proficiency Test Sample (PT): a sample, the composition of which is unknown to the analyst and
is provided to test whether the analyst/laboratory can produce analytical results within specified
acceptance limits. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Protocol: a detailed written procedure for field and/or laboratory operation (e.g., sampling,
analysis) which must be strictly followed. (EPA-QAD)

Pure Reagent Water: shall be water in which no target analytes or interferences are present at a
concentration which would impact the results when using a particular analytical test method.

Quality Assurance: an integrated system of activities involving planning, quality control, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence. (Glossary of Quality Assurance Terms,
QAMS, 8/31/92)

Quality Control: the overall system of technical activities whose purpose is to measure and
control the quality of a product or service so that it meets the needs of users. (Glossary of Quality
Assurance Terms, QAMS, 8/31/92)

Quality Assurance (Project) Plan (QAPP): a formal document describing the detailed quality
control procedures by which the quality requirements defined for the data and decisions pertaining
to a specific project are to be achieved. (EPA-QAD)
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Quality Management Plan (QMP): a formal document describing the management policies,
objectives, principles, organizational authority, responsibilities, accountability, and implementation
plan of an agency, organization or laboratory to ensure the quality of its product and the utility of
the product to its users. (EPA-QAD)

Quality Manual: a document stating the quality policy, quality system and quality practices of an
organization. This may be also called a Quality Assurance Plan or a Quality Plan. NOTE -The
quality manual may include by reference other documentation relating to the laboratory's quality
arrangements. (NELAC)

Quality System: a structured and documented management system describing the policies,
objectives, principles, organizational authority, responsibilities, accountability, and implementation
plan of an organization for ensuring quality in its work processes, products (items), and services.
The quality system provides the framework for planning, implementing, and assessing work
performed by the organization and for carrying out required QA and QC. (ANSI/ASQC E-41994)

Quantitation Limits: the maximum or minimum levels, concentrations, or quantities of a target
variable (e.g., target analyte) that can be quantified with the confidence level required by the data
user. Quantitation limit, for the purposes of NELAC, is defined as 3.18 times the MDL, by
convention.

Range: the difference between the minimum and the maximum of a set of values. (EPA-QAD)

Raw Data: any original factual information from a measurement activity or study recorded in a
laboratory notebook, worksheets, records, memoranda, notes, or exact copies thereof that are
necessary for the reconstruction and evaluation of the report of the activity or study. Raw data
may include photography, microfilm or microfiche copies, computer printouts, magnetic media,
including dictated observations, and recorded data from automated instruments. If exact copies of
raw data have been prepared (e.g., tapes which have been transcribed verbatim, data and verified
accurate by signature), the exact copy or exact transcript may be submitted. (EPA-QAD)

Reagent Blank (method reagent blank): a sample consisting of reagent(s), without the target
analyte or sample matrix, introduced into the analytical procedure at the appropriate point and
carried through all subsequent steps to determine the contribution of the reagents and of the
involved analytical steps. (Glossary of Quality Assurance Terms, QAMS, 8131192)

Record Retention: the systematic collection, indexing and storing of documented information
under secure conditions. (EPA-QAD)

Reference Material: a material or substance one or more properties of which are sufficiently well
established to be used for the calibration of an apparatus, the assessment of a measurement
method, or for assigning values to materials. (ISO Guide 30-2.1)

Reference Method: a method of known and documented accuracy and precision issued by an
organization recognized as competent to do so.

Reference Standard: a standard, generally of the highest metrological quality available at a given
location, from which measurements made at that location are derived. (VIM-6.08)

Replicate Analyses: the measurements of the variable of interest performed identically on two or
more subsamples of the same sample within a short time interval. (NELAC)
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Requirement: a translation of a need into a set of individually quantifiable or descriptive
specifications of the characteristics of an entity in order to enable its realization and assessment.
(NELAC)
Resource Conservation and Recovery Act (RCRA): the enabling legislation under 42 USC 321
et seq. (1976), that gives EPA the authority to control hazardous waste from the "cradle-to-
grave," including its generation, transportation, treatment, storage, and disposal. (NELAC)

Resume: the summary (usually written) of an individual's relevant technical and management
experience, including training, usually presented in chronological order with the most recent being
first. (EPA-QAD)

Safe Drinking Water Act (SDWA): the enabling legislation, 42 USC 300f et seq. (1974), (Public
Law 93-523), that requires the EPA to protect the quality of drinking water in the U.S. by setting
maximum allowable contaminant levels, monitor, and enforce violations. (NELAC)

Selectivity: (Analytical chemistry) the capability of a test method or instrument to respond to a
target substance or constituent in the presence of non-target substances. (EPA-QAD)

Sensitivity: the capability of a test method or instrument to discriminate between measurement
responses representing different levels (e.g., concentrations) of a variable of interest. (NELAC)

Shall: denotes a requirement that is mandatory whenever the criterion for conformance with the
specification requires that there be no deviation. This does not prohibit the use of alternative
approaches or methods for implementing the specification so long as the requirement is fulfilled.
(Style Manual for Preparation of Proposed American National Standards, American National
Standards Institute, eighth edition, March 1991)

Should: denotes a guideline or recommendation whenever noncompliance with the specification is
permissible. (Style Manual for Preparation of Proposed American National Standards, American
National Standards Institute, eighth edition, March 1991)

Spike: a known mass of target analyte added to a blank sample or subsample; used to determine
recovery efficiency or for other quality control purposes. (NELAC)

Standard: a protocol established by a recognized authority (such as the American society for
Testing Materials, the American National Standards Institute, or the Institute of Electrical and
Electronic Engineers). (ASQC Definitions of Environmental Oualitv Assurance Terms)

Standard Operating Procedure (SOP): a written document containing explicit instructions for
performing a test method (q.v.). (NELAC)

Standard Reference Material (SRM): a certified reference material produced by the U.S.
National Institute of Standards and Technology and characterized for absolute content,
independent of analytical test method. (EPA-QAD)

Supervisor (however named): the individual(s) designated as being responsible for a particular
area or category of scientific analysis. This responsibility includes direct day-to-day supervision of
technical employees, supply and instrument adequacy and upkeep, quality assurance/quality
control duties and ascertaining that technical employees have the required balance of education,
training and experience to perform the required analyses. (NELAC)
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Surrogate: a substance with properties that mimic the analyte of interest. It is unlikely to be found
in environment samples and is added to them for quality control purposes. (EPA-QAD)

Technical Director: the individual(s) responsible for managing the technical aspects of an
organization, and ultimately accountable for the quality of the organization's product(s). (NELAC)

Test: a technical operation that consists of the determination of one or more characteristics or
performance of a given product, material, equipment, organism, physical phenomenon, process or
service according to a specified procedure. (NELAC) NOTE - The result of a test is normally
recorded in a document sometimes called a test report or a test certificate. (ISO/IEC Guide 2-12.1,
amended)

Test Method: defined technical procedure for performing a test or an adaptation of a scientific
technique for a specific measurement problem, as documented in a laboratory SOP. (NELAC)

Testing Laboratory: laboratory that performs tests. (ISO/IEC Guide 2 -12.4)

Test Sensitivity/Power: the minimum significant difference (MSD) between the control and test
concentration that is statistically significant. It is dependent on the number of replicates per
concentration, the selected significance level, and the type of statistical analysis (see Chapter 5,
Appendix D, section 2.4.a). (NELAC)

Tolerance Chart (Control Chart): a chart in which the plotted quality control data is assessed
via a tolerance level (e.g. +/- 10% of a mean) based on the precision level judged acceptable to
meet overall quality/data use requirements instead of a statistical acceptance criteria (e.g. +1- 3
sigma). (ANSI N42.23-1995, Measurement and Associated Instrument Quality Assurance for
Radioassay Laboratories)

Traceability: the property of a result of a measurement whereby it can be related to appropriate
standards, generally international or national standards, through an unbroken chain of
comparisons. (VIM-6.12)

United States Environmental Protection Agency (EPA): the federal governmental agency with
responsibility for protecting public health and safeguarding and improving the natural environment
(i.e., the air, water, and land) upon which human life depends. (US-EPA)

Verification: confirmation by examination and provision of evidence that specified requirements
have been met. (NELAC) NOTE - In connection with the management of measuring equipment,
verification provides a means for checking that the deviations between values indicated by a
measuring instrument and corresponding known values of a measured quantity are consistently
smaller than the maximum allowable error defined in a standard, regulation or specification
peculiar to the management of the measuring equipment.

Validation: the process of substantiating specified performance criteria. (EPA-QAD)
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Appendix I

Standard Set of Data Flags

This glossary serves to define and instruct in the proper use of data qualifier flags during the data
generation and review process.  Data qualifiers are not to be used in place of proper protocol and
procedures.  Data flags are to be used after all appropriate procedures have been followed and the data
requires further explanation of possible bias in results. Data flags should be included in the "comments"
text box available when entering analytical data into the LIMS. Be certain to indicate to which analyte
the data qualifier belongs. Any use of data qualifiers should be accompanied by a case narrative that
describes the situation leading to its use. Case narratives will be added by signatories at final report
approval. Failure to add proper data qualifiers and case narratives may lead to the data being
misunderstood or rejected by the client or end user.

Section 7.2 of the SEM Quality Assurance Plan describes the corrective action protocol to be followed
whenever method quality objectives were not met. When appropriate corrective actions were taken,
and did not correct the problem, or when insufficient sample is available for performance of quality
control samples, data qualifier flags should be utilized.

The following explanations serve to detail when and where to use the data qualifiers.

·  B - Element or compound also found in associated Method Blank.

This data qualifier is to be used when an element or compound is detected above the reporting
limit in the associated method blank.  The “B” data qualifier is only to be used when re-analysis
of the samples is impossible.  All samples in the QC batch must have the compound found in the
method blank flagged with a “B”.  The method blank result for that compound does not need to
be flagged with a “B”.

·  C - Sample concentration is at least 5 times greater than spike contribution.  Spike recovery criteria
do not apply.

The “C” data qualifier is used when the concentration of the sample that was spiked for the
matrix spike sample is at least 5 times larger than the concentration of the spike added, thus the
spike recovery value is not useful in assessing recovery of the unknown. The spike result is
flagged with a “C”.  The sample result does not require a flag.

·  D - Sample was run at dilution.  Surrogate or internal standard was diluted outside the calibration
range.

This data qualifier is used when a surrogate was diluted out of the calibration range. This data
qualifier is most typically used in organics analysis where surrogates are added to the sample,
but could apply to metals analysis where internal standards are utilized.

·  Di - Results reported from analysis at a higher dilution.

The “Di” data qualifier is used to flag individual analytes in a list of analytes that had to be
analyzed at a higher dilution than the dilution from which the surrogate results and other
analytes in the list were reported. This may occur in a metals analysis when one or more of the
analytes are present in much higher concentration than others on the requested profile.
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·    E -  Concentration exceeded calibration range.  It should be considered an estimated value.The “E”
data qualifier is used to flag individual analytes whose concentrations exceed the calibration
range after at least two (2) analyses at different dilutions have been performed.  It may also be
used temporarily on rush analyses that cannot be reanalyzed within the rush TAT.  Only results
that were quantitated outside of the analysis calibration range need to be flagged with an “E”.

·  Ha - Sample was analyzed beyond holding time for this parameter per client’s request.

The “Ha” data qualifier is used to flag any sample result acquired beyond the holding time for a
parameter when the sample was received at the laboratory within the specified holding time.
The client MUST be notified that the hold time was exceeded before analysis is conducted. If a
holding time exceedance occurs, we must make an honest effort to obtain a replacement sample
at no cost to the client.

·  He - Sample was extracted beyond holding time for this parameter per client’s request.

The “He” data qualifier is used to flag any sample result that was obtained from a sample which
was extracted beyond the holding time for the parameter when the sample was received at the
laboratory within the hold time. The client MUST be notified that the hold time was exceeded
before analysis is conducted. This flag applies more usually to organics analysis, though it could
apply to some inorganics analysis in our laboratory, for instance, hexavalent Chromium, or
Mercury.

·  Hr - Sample was received beyond holding time for this parameter and analyzed per client’s request.

The “Hr” data qualifier is used to flag any sample result determined on a sample that was
received beyond the holding time for the parameter. The client MUST be notified that the hold
time was exceeded before analysis is performed.

·  J – Estimated concentration due to laboratory control sample failure.

The “J” data qualifier is used to flag any sample result reported which is associated with an LCS
which is outside the established control limits.  This flag should only be used when there is
insufficient sample for reanalysis.  Both the LCS and sample results for the parameter, which
exceeded the acceptance criteria, must be flagged with the “J” data qualifier.  In cases where an
analysis has an LCS and an LCSD, a failure in either LCS requires the data to be flagged with a
“J” for samples analyzed under RCRA. For Clean Water Act and Safe Drinking Water Act
analyses the data flag is only required to be on the failing LCS or LCSD.

·  Jc - Estimated concentration.  Continuing calibration check standard did not meet QC requirements
for this analyte.

The “Jc” data qualifier is to be used when reporting a sample result acquired in an analytical
batch that contained a CCV failure.  All sample results as well as any QC results associated with
this analytical batch should be flagged with the “Jc” data qualifier. Reporting a result not
bracketed by successful ICV and/or CCV's is not normally allowed. We would use this data
qualifier only when re-analysis is not possible.
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·  Je - This concentration is below reporting limit, but above the method detection limit.  It should be
considered an estimated value.

The “Je” data qualifier is used when a client has requested that we report an analyte at a level
below our reporting limit.  The concentration of the analyte must be greater than the MDL. 
Only the sample results which are less than the reporting limit must be flagged with the “Je”
data qualifier.

·  Ji - Estimated concentration due to probable matrix interference.  The internal standard was outside
acceptance criteria.

The “Ji” data qualifier is applied to analytical results that were obtained for a sample in which
the associated internal standard failed acceptance criteria. This flag is used only when the
sample or digestate has been reanalyzed to prove the failure was not due to analyst or
instrument error.  Only the affected analytes need to be flagged with the “Ji” data qualifier.

·  Jl - The batch MS and/or MSD were outside acceptance limits.  The batch LCS was acceptable.

The “Jl” data qualifier is used when the batch MS/MSD recoveries or RPD criteria are
exceeded.   This data qualifier should be used only when the LCS has passed and the MS/MSD
and sample that was spiked have been reanalyzed and shown to be unacceptable a second time. 
Both the result of the analyte for the sample that had the MS/MSD failure and the MS/MSD
result that failed must be flagged with the “Jl” data qualifier.

·  Js - Estimated concentration due to probable matrix effects.  Sample QC outside acceptance criteria
in duplicate analyses.

 The “Js” data qualifier is used to flag sample results that were analyzed in duplicate, whose
RPD was outside acceptance limits.  After reanalysis to confirm the RPD failure, the sample
result is flagged with the “Js”.  This could be due to sample non-homogeneity. The client
should be provided the results of the original run and the replicate analyses.

·  M - Analyzed by Method of Standard Additions.

The “M” data qualifier is used to flag sample results that were acquired using the method of
standard additions as opposed to an internal standard or external standard calibration model. 
All sample results and associated QC samples analyzed by the method of standard additions are
flagged with the “M” data qualifier.

·  Me - Method is known by USEPA to have low recoveries for this parameter.

The “Me” data qualifier should be used to flag sample results for an analyte that was acquired
using a method known by the USEPA to give low recoveries for that analyte.  Both sample and
QC results must be flagged with the “Me” data qualifier. Examples would be hexavalent
Chromium or organic Lead.

NC - Result is to be used for non-compliance purposes only, as SEM, Inc. is not accredited for
this analysis. The sample was analyzed for this parameter at the request of client.
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The “NC” data qualifier is applied to any results reported to a client for which
certification/licensing is required, but which is not held by SEM, Inc. at the time of analysis. 
These analyses MUST only be performed at the request of the client after the client has been
made aware that the results can not be used for compliance reporting. This data qualifier is to be
applied to all results, both samples and QC.

·  NCs - Result was determined by an analytical method that may not be specifically approved in the
client's or end user's regulatory entity.

The NCs qualifier is used to mark data that has been produced utilizing an analytical
methodology that is not specifically approved for the state or EPA region where the project is
located. Examples of this could be WAD Cyanide by F.I.L.E. or Oil & Grease by hexane
extraction. We must obtain approval from the client before such methods are used. 

·  P - Sample was received improperly preserved and analyzed at the client’s request.

The “P” data qualifier is used to flag any sample result that was acquired from a sample that was
improperly preserved.  Improper preservation is defined to be: 1) required preservation missing,
2) incorrect pH, 3) incorrect temperature upon receipt or 4) presence of compounds, which
should have been neutralized upon sampling, but were not. Flag the sample result acquired on
the improperly preserved sample only. The client MUST be contacted and given the
opportunity to resample before the improperly preserved sample is analyzed.

·  RL - Reporting limit raised due to sample matrix interference.

The “RL” data qualifier is used to flag an analyte for which an analysis reporting limit must be
raised due to matrix interference.  This data qualifier is not to be used when a compound is
found in the associated method blank above the reporting limit. See data flag "B" above.

·  Tb - No Trip Blank was returned with these samples.  The results should be judged accordingly.

The “Tb” data qualifier is applied to positive sample results in volatiles analyses, when the
samples were not accompanied by a trip blank.  Only positive sample results must be flagged
with the “Tb” data qualifier.  The State of California requires this on all volatiles analyses.
Though this data flag is used principally for organics analyses that are subcontracted, we would
add this flag to our own report to note the lack of a trip blank when samples were received at
SEM, Inc. laboratory.

·  V - Result was verified by independent analysis.

The “V” data qualifier is used to flag analysis results that were also performed at another
laboratory to verify our results, or by a different method in our laboratory.  This data qualifier
should only be used when the result from the verification laboratory has verified our result. 
Only the analyte result should be flagged with the “V” data qualifier. A client may desire a
confirmatory analysis for an exceedingly important analysis, for instance an enforcement action.
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Appendix II

Sierra Environmental Monitoring, Inc. Equipment Inventory

Item Manufacturer Model or Type Number

Autoclave Market Forge Sterilamatic 1

Autoclave Amsco General Purpose 1

Balance, triple beam Ohaus Triple beam 1

Balance, Top Loader Mettler PB-1592 Electronic 1

Balance, Analytical Denver Instruments A-160 Electronic 1

Balance, Analytical Mettler H31-AR ( backup to DI A-160) 1

Block Digester Environmental Express Hot Block 2

BOD Incubator VWR - Shell Lab BOD Incubator 1

COD Reactor Hach COD Reactor 1

Colony Counter Reichert - Jung Quebec 1

Computers Various   Win 95/98/XP/ WIN 7 OS 17

Conductivity Meter VWR Model 1054 1

Dissolved Oxygen Probe Orion BOD Electrode 2

Flash Point Apparatus Precision Pensky-Martens Closed Cup 1

Flow Injection Analyzer Alpkem FS-3000 with F.I.L.E. CN module 1

Fume Hoods Fisher, Hamilton, etc. Various 6

Hot Plates Thermoline & Corning Various 4

Hot Plate / Stirrer Corning, et. al. Various 4

ICP – OES Varian Vista MPX Simultaneous with SPS-
5 Autosampler

1

ICP- MS Varian Ultramass with SPS-5 Autosampler 1

ICP- MS Varian
ICP-MS Gen II aka “Red Top”
with SPS-3 Autosampler

1

ICP- OES Varian Liberty Series II with SPS-5 1
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Autosampler
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Item Manufacturer Model or Type Number

Incubator, Bacteriological Precision Scientific Coliform water bath 1

Incubator, Bacteriological Precision Scientific Bacteriological, 30 cu. ft. 1

Incubator Fisher Block type for spore strip vials 1

Ion Chromatography System Dionex DX-500 with autosampler and
PeakNet software.

2

Laboratory Information
Management System

Accelerated
Technology
Laboratories

SampleMaster 1

Mercury Analyzer Cetac Model 6000 A 1

Microscope American Optical Binocular, Model � One-Fifty” 1

Microscope Fisher Scientific Binocular dissecting type 1

Oven National Appliance Model 620 - fan forced 1

Oven Sheldon Laboratory HAFO 1600 Programmable 1

Oven Fischer Scientific Iso-Temp, 4 ft3 1

PH / ISE Meter Thermo -Orion Model  “Dual Star” 1

PH / ISE Meter Orion Model 720A 2

pH Meter Corning Model 7 1

Refrigerators True, Frigidaire,
Kitchen Aid

Various 5

Sulfur Analyzer Leco Model SC-132 1

Turbidimeter Hach Model 2100N 1

Vis-UV Spectrophotometer Varian - Cary Model 1-E with Varian software 1

Water Bath VWR Model 1230 thermostated 1

Water Purification System Barnstead Nano-Pure 1

Water Purification System Barnstead Ultra-Pure 2
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Appendix III
Current Personnel

John Seher, Quality Assurance Manager and Special Consultant

Mr. Seher has been with Sierra Environmental Monitoring, Inc. since April of 1975. He has been the
principle Chemist, and from 1988 to 1996, Laboratory Manager at SEM. From 1996 to the present
he has been the Quality Assurance Manager and consulted with clients on special projects. His
training includes a Bachelor of Science in Chemistry, 1969, and Master of Science, Inorganic Chem-
istry, 1976 from the University of Nevada, Reno. Previous to his tenure at SEM, he worked in the
mining industry conducting research in metallurgical separation and recovery. He has also worked in
academic research conducting measurements in radio astronomy for the University of California, B-
erkeley Space Sciences Laboratory at the White Mountain Research Station near Bishop, CA.

John Kobza, Operations Manager; LaboratoryDirector & Chief Operating Officer

Mr. Kobza joined the staff of Sierra Environmental Monitoring, Inc. in 1996 coming from ETICAM,
a hazardous waste processing company in Fernley, Nevada. At ETICAM Mr. Kobza served as
Analytical Manager for three years and Technical Director for three years. In these positions he was
responsible for the technical operation of a complex waste treatment facility. Prior to his work in the
waste processing industry he was an instructor in Biology at Truckee Meadows Community College
and a Post Doctoral Fellow at the University of Nevada and the Washington State University. Mr.
Kobza has earned a Bachelor of Science and a Master of Arts in Biology from the University of
South Dakota, and a Doctor of Philosophy in Botany from the Washington State University.

John Faulstich, Operations Manager and Lead Technical Director

Mr. Faulstich became a member of the Sierra Environmental Monitoring, Inc. staff in late
1999, and again in 2007. He left Sierra Environmental Monitoring in 2002, and was employed
at the Nevada State health laboratory in Reno, where he was the Inorganic Chemistry
Supervisor. Before his first tenure at SEM,  Mr. Faulstich was at Nevada Environmental
Laboratory, Reno, NV, where for a year and a half he was a chemist, QA Officer and Project
Manager.  Prior to that Mr. Faulstich was at Chemax Laboratories, Reno, NV for 11 years,
the last 9 of which he was the Operations Manager.  Mr. Faulstich has had extensive
experience in the environmental analytical field.  He has experience with EPA approved
methods including atomic absorption spectrometry, ICP-OES, wet chemical procedures and
colorimetric procedures.  In addition, he has experience in supervision and training of
chemists/technicians and overseeing Quality Assurance and Quality Control Programs.  Mr.
Faulstich received his Bachelor of Science degree in General Studies from University of
Nevada, Reno.
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Susan Kleinworth, Laboratory Technician

Ms. Kleinworth joined the SEM staff in March of 1993, after serving in a laboratory
technician role at ETICAM, a hazardous waste processing and reclamation facility, in Fernley,
Nevada. Prior to her position at ETICAM, Ms. Kleinworth was employed for six years with
the Shipley Company in Los Angeles, California, where she did process and quality control
testing on chemical products used in the semiconductor industry. Ms. Kleinworth has also
worked for Smith Tool International, Carbide Tool Division as a metallurgical laboratory
technician. She holds and Associate of Arts degree from Fullerton College in Fullerton
California and has undertaken specialized training in the specialized chemical techniques
employed in semiconductor manufacture.

Dongmei Li, Chemist, Metals Department Supervisor

Ms. Li joined the staff at SEM in April of 2001, coming from a chemist position with the City
of Calgary, Alberta, Canada where she conducted analyses on waste water and environmental
samples by instrumental and wet chemical methods. At the City of Calgary she also carried out
research projects in support of environmental protection programs and trained analysts on new
techniques. She has also been a research assistant at the University of Calgary and at the
Institute for Marine Biology of Crete, Iroklion, Crete. She has earned a Bachelor of Science
degree in chemistry at the Sichuan University, Chengdu, Sichuan, China, and a Master of
Science degree in analytical chemistry at the University of Calgary, Calgary, Alberta, Canada.

Robin Proctor, Sample Data Entry

Ms. Proctor has been employed at Sierra Environmental Monitoring, Inc. since June of 1988. Before
joining our staff she had been employed with the Lyon County School District as an administrative
assistant. Ms. Proctor is responsible for sample data entry into the SEM LIMS. She has studied
English and Education at the University of Nevada, Reno.

Cathy Welch, Full-Charge Bookkeeper

Ms. Welch joined Sierra Environmental Monitoring, Inc in November 2010. She holds an Associate
degree in accounting from Truckee Meadows Community College. She has held several financial and
administrative positions in a variety of industries.

Angela Pacheco, Laboratory Technician

Ms Pacheco joined the staff at Sierra Environmental, Monitoring, Inc. in 2004, having previously
worked in the testing laboratory at Empire foods for eight years. Ms Pacheco conducts wet chemical
and physical tests at SEM.
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Michael Keller, Chemist

Mr. Keller joined the staff at SEM in 2004, and conducts metals analyses by ICP-OES and ICP-MS
methods. He also assists in the wet chemical laboratory where he conducts analyses of nutrients and
chlorophyll. Mr. Keller earned his Bachelor of Science degree in Physics at the Oregon State University
in 2003. He worked as a research assistant at Oregon State in 2002 and 2003 testing efficacy of cancer
chemotherapy agents.

Trisha Gussasila, Sample Reception, Assistant to Bookkeeper

Ms. Guisasola joined the SEM staff in 2009. She is responsible for sample receipt and distribution of
samples to refrigerated storage and to work areas in the laboratory. She also assists the bookkeeper as
needed. She has previously held several positions in customer services and quality control
documentation. She has attended the Truckee Meadows Community College.

Joe Nava, Director of Client Services

Mr. Nava joined the staff of Sierra Environmental Monitoring, Inc. in 2004, he was previously employed
by Inspectorate America. At Inspectorate, he was first part of their client relations department and then he
was promoted to Administrative Manager. As Administrative Manager Mr. Nava was placed in control of
day-to-day operations for their office. At SEM, Mr Nava is responsible for client contact, slient information
requests, and scheduling field sampling operations. Mr. Nava has a Bachelor of Arts degree in Sociology
from the California State University of Sacramento.

Garret Kobza, Microbiologist and LIMS Administrator

Mr. Kobza joined the staff at SEM in 2002, and is the principle microbiologist. He also is responsible for
the Laboratory Information Management System (LIMS) and the computers in the laboratory. He has
attended the Truckee Meadows Community College and the University of Nevada where he studied physics
and computer science. He has completed numerous certifications with Microsoft and Cisco Systems
learning application and administration of their products.

Alex Benetiz, Field Technician and Laboratory Assistant.

Mr. Benetiz joined the staff at SEM in 2010. He conducts field sampling operations and assists Mr.
Nava with client service requests. Mr. Benetiz is responsible for sample inventory and disposition and
assists with laboratory records keeping.
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Appendix IV
Current Analytical Methods Utilized and Reference Sources

Analysis
Category

Analysis Name Reference
Source

Method
Identity

Description of Method

Acidity Std Methods2310 B Titrimetric

Alkalinity Std Methods 2320 B Titrimetric

Color Std Methods 2120 B Color Comparison

Conductivity Std Methods 2510 B Wheatstone Bridge

Hydrogen Ion Std Methods 4500-H+ B Electrometric

Redox Potential Std Methods 2580 Potentiometric

Turbidity Std Methods 2130 B Nephelometric

Total Dissolved Solids Std Methods 2540 C Gravimetric

Suspended Solids Std Methods 2540 B Gravimetric

General Physical

Volatile Solids Std Methods 2540 E Gravimetric

Nitrogen, Ammonia Std Methods4500-NH3
B,D

Distill / Potentiometric

Nitrogen, Kjeldahl Std Methods4500-NH3
B,D

Digest / Distill
/PotentiometricNitrogen, Nitrate, EPA 300.0 Ion Chromatography

Nitrogen, Nitrite EPA 300.0 Ion Chromatography

Nitrogen, total Std Methods 4500-N Calculation - sum of species

Phosphorous, Total EPA 365.3 Digest / Ascorbic Acid
Colorimetric

Nutrients

Phosphorous, Ortho EPA 365.3 Ascorbic Acid Colorimetric

Biochemical Oxygen
Demand

Std Methods 5210 B O2 Electrode/Incubation

BOD, Inhibited Std Methods 5210 B O2 Electrode/Incubation

Demands

Chemical Oxygen Demand Std Methods 5220 D Closed Reflux / Colorimetric
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Analysis Analysis Name Reference
Source

Method
Identity

Description of Method

Chloride EPA 300.0 Ion Chromatography

Cyanide, Total Std Methods 4500-CN C,E Digest / Colorimetric

Cyanide, WAD Std Methods 4500-CN I,E Digest / Colorimetric

Cyanide, WAD, F.I. L. E. EPA 1677 F.I.L.E. / Electrochemical
DetectionCyanide, Free EPA 1677 F.I. / Electrochemical Detection

Cyanide, Free Std Methods 4500-CN D Titrimetric

Cyanide, Ameanable Std Methods 4500-CN G,E Treat/Digest/Colorimetric

Cyanate EPA 300.0 Ion Chromatography

Thiocyanate Std Methods4500-CN M Colorimetric

Fluoride EPA 300.0 Ion Chromatography

Sulfide Std Methods 4500-S2- F Iodometric Titration

Anions

Bromide EPA 300.0 Ion Chromatography

Chlorine, Residual Std Methods 4500-Cl B Iodometric Titration

Chlorine, Residual Std Methods 4500-Cl F DPD / FAS Titration

Oxygen, Dissolved Std Methods 4500-O G O2 Electrode

Oxygen, Dissolved Std Methods 4500-O C Winkler Titration

Silica Std Methods 4500-Si C Molybdosilicate Colorimetric

Silica EPA 200.7 ICP - OES

Surfactants Std Methods 5540 C MBAS Colorimetric

Tannins & Lignins Std Methods 5550 Colorimetric

Hardness Std Methods 2340 C EDTA Titrimetric

Hardness Std Methods 2340 B ICP - OES + Calculation

Corrosivity Index Std Methods 2330 CaCO3 Saturation Index
Calculation

Corrosivity Fed. Regs. 40 CFR 261 Aging Metal Coupon /
Gravimetric

Grease & Oil, Liquids Std Methods 5250 B Freon Extraction / Gravimetric

Grease & Oil, Soil Std Methods 5520 E Freon Extraction / Gravimetric

Inorganics &
Miscellaneous

Grease & Oil - Hexane EPA 1664 Hexane Extraction / Gravimetric
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Analysis
Category Analysis Name

Reference
Source

Method
Identity

Description of Method

STLC California Title 22 Agitation / Extraction

TTLC California Title 22 Acid Digestion

TCLP SW-846 – EPA 1311 Agitation / Extraction

SPLP SW-846 – EPA 1312 Agitation / Extraction

Acid Digestion, RCRA SW-846 – EPA 3020 Acid Digestion

Acid Digestion, RCRA SW-846 – EPA 3050 Acid Digestion

MWMP NDEP1997
document

Column Extraction

Digestions,
Extractions, &
Preparations

Digest, total metals, CWA EPA 200.2 Acid Digestion

Aluminum EPA 200.7 ICP - OES

Aluminum EPA 200.8 ICP - MS

Antimony EPA 200.8 ICP - MS

Arsenic EPA 200.8 ICP - MS

Barium EPA 200.7 ICP - OES

Beryllium EPA 200.8 ICP - MS

Boron EPA 200.7 ICP - OES

Cadmium EPA 200.8 ICP - MS

Calcium EPA 200.7 ICP - OES

Chromium EPA 200.8 ICP - MS

Chromium, Hexavalent Std Methods3500-Cr B Diphenylcarbizide
ColorimetricCobalt EPA 200.8 ICP - MS

Copper EPA 200.8 ICP - MS

Gold EPA 200.8 ICP - MS

Iron EPA 200.7 ICP - OES

Iron, Divalent Std Methods3500-Fe B  Phenanthroline Colorimetric

Lead EPA 200.8 ICP - MS

Lithium EPA 200.7 ICP - OES

Magnesium EPA 200.7 ICP - OES

Manganese EPA 200.8 ICP - MS

Mercury EPA 245.2 Cold Vapor AA

Molybdenum EPA 200.8 ICP - MS

Metals

Nickel EPA 200.8 ICP - MS
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Analysis
Category Analysis Name

Reference
Source

Method
Identity

Description of Method

Platinum EPA 200.8 ICP - MS

Potassium EPA 200.7 ICP - OES

Selenium EPA 200.8 ICP - MS

Silver EPA 200.8 ICP - MS

Sodium EPA 200.7 ICP - OES

Strontium EPA 200.7 ICP - OES

Thallium EPA 200.8 ICP - MS

Tin EPA 200.7 ICP - OES

Vanadium EPA 200.8 ICP - MS

Metals, Cont.

Zinc EPA 200.8 ICP - MS
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Appendix V
Laboratory Accreditation
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Appendix VI
Sample Containers, Preservation, Holding Times, and Recommended Volumes

Group Parameter Container Preservation 2 Holding
Time

Volume

Coliform, total/fecal P or G 1 Cool 4 oC, 0.008% Na2S2O3 6 hours 125 ml
Fecal Streptococci P or G 1 Cool 4 oC, 0.008% Na2S2O3 6 hours 125 ml

Bacteriological

Coliform, total,  P/A P or G 1 Cool 4 oC, 0.008% Na2S2O3 24 hours 125 ml
Acidity P or G Cool 4 oC 14 days 250 ml
Alkalinity P or G Cool 4 oC 14 days 250 ml
Color P or G Cool 4 oC 48 hours 250 ml
Hydrogen Ion  (pH) P or G None Immediately 250 ml
Redox Potential P or G None Immediately 250 ml
Turbidity P or G Cool 4 oC 48 hours 250 ml
Total Diss. Solids P or G Cool 4 oC 7 days 500 ml
Suspended Solids P or G Cool 4 oC 7 days 1 liter

General 
Physical

Volatile Solids P or G Cool 4 oC 7 days 1 liter
Nitrogen, Ammonia P or G Cool 4 oC, H2SO4 pH <2 28 days 500 ml
Nitrogen, Kjeldahl P or G Cool 4 oC, H2SO4 pH <2 28 days 500 ml
Nitrogen, Nitrate P or G Cool 4 oC 3 48 hours 250 ml
Nitrogen, Nitrite P or G Cool 4 oC 4 48 hours 250 ml
Phosphorous, total P or G Cool 4 oC, H2SO4 pH <2 28 days 250 ml

Nutrients

Phosphorous, ortho P or G Cool 4 oC 48 hours 250 ml
BOD, CBOD P or G Cool 4 oC 48 hours 1 literO2 Demands
COD P or G Cool 4 oC, H2SO4 pH <2 28 days 250 ml
Chloride P or G None 28 days 250 ml
Cyanide, all forms P or G Cool 4 oC, NaOH pH >12 5 14 days 6 1 liter
Cyanate P or G Cool 4 oC 7 days 250 ml
Thiocyanate P or G Cool 4 oC 14 days 250 ml
Fluoride P or G None 28 days 250 ml
Sulfide P or G Cool 4 oC, ZnOAc, NaOH 7 days 1 liter

Anions

Bromide P or G None 28 days 250 ml
Chlorine, residual P or G Cool 4 oC Immediately 1 liter
Oxygen, dissolved P or G Cool 4 oC Immediately 1 liter
Silica P only None 28 days 250 ml
Surfactants P or G Cool 4 oC 48 hours 500 ml
Tannins & Lignins P or G Cool 4 oC 7 days 500 ml
Hardness P or G HNO3 to pH < 2 6 months 500 ml
Corrosivity P or G Cool 4 oC 7 days 500 ml
Grease & Oil, liquid G only Cool 4 oC, H2SO4,  HCl pH <2 28 days 1 liter

Inorganics &
Miscellaneous

Grease & Oil, soil G only Cool 4 oC 28 days 100 g.
TCLP, STLC P or G None 28 days 200 g.
Flash Point G only Cool 4 oC 28 days 40 ml

Waste
Characterization

Ignitability P or G None 28 days 200 cm



Sierra Environmental Monitoring, Inc.    Document ID: SEM QAP 7-25-11_withsignatures
Revision Date: July 25, 2011          Appendix     Page XXXIX of  XXXIV

Group Parameter Container Preservation 2 Holding
Time

Volume

Metals P or G HNO3 to pH < 2 6 months 250 ml
Mercury P or G HNO3 to pH < 2 28 days 250 ml
Chromium VI P or G Cool 4 oC 24 hours 500 ml
Iron II P or G Cool 4 oC, HCl pH < 2 7 days 250 ml

Metals

Arsenic III, V P or G Cool 4 oC 7 days 250 ml

Footnotes:

1. Containers for bacteriological analyses must be sterilizable.
2. Preservation should be accomplished immediately after sample collection.
3. Nitrate Nitrogen may be preserved with H2SO4 to pH <2 with holding time extended to 28 days. 

Reporting limit will be raised by at least a factor of 10. This preservation will convert any nitrite
present into nitrate.

4. Nitrite may be preserved with H2SO4 with holding time extended to 28 days, however nitrite will be
converted to nitrate, and the analytical result will be nitrate + nitrite.

5. Samples for cyanide analysis should be checked for presence of oxidants before preservation. If
oxidants are present, add 0.5 gram of ascorbic acid, agitate, and retest. Repeat until negative test
for oxidants is achieved. Samples containing sulfides should be analyzed within 24 hours.
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Appendix VII
Chain of Custody Form
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Appendix VIII
Example Laboratory Analysis Reports
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Appendix IX
Example Cation/Anion Balance Calculation


