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1 INTRODUCTION 

This Quality Assurance Program Plan (QAPP) is intended to satisfy U.S. Environmental 
Protection Agency (EPA) requirements for the collection of data of known and documented 
quality during field activities in the State of Montana. This QAPP was developed by the 
Montana Department of Environmental Quality (DEQ), Remediation D i v i s i o n ,  as a 
programmatic QAPP for the Brownfields Program conforming to applicable EPA requirements 
stated in the document Requirements for Quality Assurance Project Plans, QA/R-5, (EPA 
document EPA/240/B-01/003) dated March 2001 and re-issued May 31, 2006. 

The DEQ Quality Management Plan (QMP), dated June 27, 2008, describes the DEQ quality 
management processes that are used to maintain DEQ’s data quality management system. This 
QAPP is consistent with the QMP and applicable EPA guidelines. This QAPP is considered the 
“blueprint” by which individual projects within the Brownfields Program involving 
environmental data operations are implemented and assessed and specifies how quality assurance 
and quality control activities will be applied during a particular project. The Brownfields 
Program will comply with the requirements of the QMP and QAPP when collecting and 
evaluating data. 

By federal law, EPA-funded environmental data collection programs must have an approved 
QAPP before sample collection begins. The purpose of this requirement is to ensure that the 
data collected are of known and suitable quality and quantity. However, even programs that do 
not receive EPA funding need to consider developing a QAPP, or follow an existing QAPP that 
has been approved for use by the EPA or designated party, especially if data is to be used by 
state, federal, or local resource managers. The QAPP is a written document that outlines the 
procedures to ensure data is collected, analyzed, stored, managed and reported in a manner of 
high enough quality to meet Data Quality Objectives (DQO) for a specific project. 

This QAPP is intended to serve as the basic document for all program activities related to the 
collection of environmental data for the Brownfields Program for which a site-specific QAPP does 
not already exist. These activities may include site-specific activities using CERCLA Section 
128(a) funding such as Targeted Brownfields Assessments (TBA), Environmental Site 
Assessments (i.e. Phase 1 & 2), Preliminary Assessments (PA), Site Investigations (SI), Site 
Reassessments (SRA), Expanded Site Investigations (ESI), Remedial Investigations (RI), 
Removals (REM), Feasibility Studies (FS), Remedial Designs (RD), and Remedial Actions (RA). 

This QAPP is intended to be an umbrella document governing such activities with specific details 
for each  project/activity to  be outlined in  a Sampling and  Analysis  Plan  (SAP) or equivalent 
titled document. Several SAPs may be required for the various assessment activities throughout the 
life of a Brownfields project. Appendix A contains examples of SAPs used for TBAs for DEQ’s 
Brownfields Program. SAPs based on this parent QAPP should address site-specific aspects, 
such as the number and locations of samples, the various media to be sampled, corresponding 
analytical parameters and chain of custody parameters.  

This QAPP further describes the information to be considered and/or addressed when 
preparing a SAP. The SAP should also include appropriate references to this parent QAPP. 
During a site investigation, situations may be identified which require modification or 
deviation from the QAPP or SAP. In these cases, a justification for the deviation(s) should be 
provided in the field log and/or the analytical results report or other appropriate report (such 
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as a TBA Report), with an accompanying discussion on the potential impact, if any, on data 
usability and/or comparability. Deviations affecting the use or interpretation of the results should 
also be reported along with the results. This QAPP will focus on aspects such as criteria and 
procedures that should be common to the environmental data collection efforts for any 
Brownfields project. 

This document also provides the rationale and quality assurance requirements for activities of 
the Brownfields Program; projects that are based on Data Quality Objectives (DQO). The DQO 
process is a planning process for ensuring environmental data is of the type, quantity and quality 
needed and required for decision making. Each site-specific SAP will incorporate site-specific 
DQOs and specific Quality Assurance/Quality Control (QA/QC) requirements. 

According to EPA guidance, 24 distinct elements can be included in a QAPP (and therefore a 
SAP), although not all elements or portions of an element may be necessary for all programs or 
SAPs. The applicable components of an element can be included in any portion of a SAP. 
The elements t h a t  end up being included in a SAP will depend on the project’s DQOs, 
goals, scope, data uses and on guidance received from the Brownfields Program and EPA 
quality assurance and project contacts. As previously noted, examples of EPA approved 
SAPs developed under the Brownfields Programs are included in Appendix A.  

The 24 elements are grouped into four overall categories and are listed in the Table of Contents 
(Sections 2.0 through 5.0). Appendix C contains a Glossary which defines various terms and 
concepts associated with QA/QC. 
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2 PROJECT MANAGEMENT 

The elements in Table 1 address project management activities, including history and objectives 
and roles and responsibilities of the participants. The elements document that the project has a 
defined goal, that the participants understand the goal and the approach to be used and that the 
planning outputs have been identified. 

Table 1. Group A: Project Management Elements 
A1 Title and Approval Sheet 
A2 Table of Contents 
A3 Distribution List 
A4 Project/Task Organization 
A5 Problem Definition/Background 
A6 Project/Task Description 
A7 Quality Objectives and Criteria 
A8 Special Training/Certification 
A9 Documents and Records 

2.1 Element A1: Title and Approval Sheet 

The EPA QA/R-5 document requires the following information on the Title and Approval 
Sheet(s): 

• plan title
• name of the organization(s) implementing the project
• effective date of the plan and revision number
• names, titles, signatures, and approval dates of the appropriate approving officials

Approving officials may include the organization’s project manager, the organization’s Quality 
Assurance Officer (QAO), the EPA QAO and/or others, as needed (e.g., field operations 
manager, laboratory managers, state and other federal agency officials). SAPs generated under 
this QAPP will contain Title and Approval Sheets. 

2.2 Element A2: Table of Contents 

In this QAPP and in all Brownfields Program generated SAPs, the sections, references, 
appendices, figures and tables are/will be listed in the Table of Contents. Use of a document 
control header in the upper right-hand corner of each page in the body of this QAPP has been 
included to meet the QA/R-5 requirements and to facilitate revisions of the QAPP document 
when necessary. This will allow the Brownfields Program to update an individual section(s) and 
the Table of Contents when necessary without changing the entire QAPP. 
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2.3 Element A3: Distribution List 

The following individuals and organizations will receive a copy of the approved Brownfields 
Program QAPP and any subsequent revisions. The Quality Assurance Officer (QAO) is 
responsible for distributing the QAPP electronically or via hard copy. See also Sections 2.4 and 
6.0 for more information. In addition, project managers will distribute approved SAPs to the 
appropriate individuals for each specific project. Project managers will also distribute revised 
and/or updated SAPs accordingly to ensure all project personnel are working from the most 
current document. 

Brownfields Program  Personnel: 

Jeff Kuhn Federal Facilities and Brownfields Section Supervisor plus project managers. 
Scott Gestring Petroleum Brownfields Program Quality Assurance Officer 
Aimee Reynolds Hazardous Substance Brownfields Program Quality Assurance Officer 
Jason Seyler Hazardous Substance Brownfields Coordinator 
Hayden Janssen Petroleum Brownfields Coordinator 

DEQ QA Personnel 

Mindy McCarthy QA Council Member responsible for review and approval of this QAPP 
Or Designee  

EPA Personnel: 

Linda Himmelbauer EPA Region 8 Quality Assurance Director 
Wendy Thomi EPA Region 8 Brownfields Project Manager 

2.4 Element A4: Project/Task Organization 

The EPA QA/R-5 document requires the identification of the individuals and organizations 
participating in the project, with a discussion of their specific roles and responsibilities. The 
principal data users, the decision-makers, the QAOs and all persons responsible for 
implementation must be identified. In addition, a concise organization chart showing the 
relationships and the lines of communication among all project participants must be shown. 
Please refer to Section 1.0 above for information regarding the scope of this QAPP. 

In the context of this QAPP and future SAPs, the responsibilities of various individuals within 
the Brownfields Program are outlined below. In addition, an organizational chart is included as 
Figure 1. 

Within the Hazardous Waste Site Cleanup Bureau,  Jeff Kuhn manages the  Federal  
Facil i ties and Brownfields Section and is responsible for project management and the 
performance of all section staff members. The section manager also coordinates and reviews 
a l l  Brownfields Program site assessments,  remedial projects, and any additional response 
actions. 
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The Brownfields Program QAOs, Scott Gestring and Aimee Reynolds, are responsible for 
coordinating laboratory services between the Brownfields Program project managers and the 
EPA Contract Laboratory Program (CLP) coordinator and/or commercial laboratories. The 
QAOs also have the responsibility of informing t h e  Brownfields Program management, the 
EPA Regional CLP coordinator and commercial laboratories of quality assurance needs, 
problems and overall status of data collection efforts. The QAOs are the point-of-contact for all 
Brownfields Program quality assurance matters and coordinates these matters with the 
Brownfields Program, EPA, and commercial  l aboratories .  The QAOs also assist in 
providing or obtaining technical assistance when needed for t h e  Brownfields Program project 
managers. 

In general, data collection activities are organized and executed by Brownfields Program 
project managers. Under the Brownfields Program structure, the QAOs are also a project 
manager with additional experience relating to quality assurance, but are not located in a 
separate, stand-alone section. Because there are many project managers within the Brownfields 
Program, the QAOs are not directly involved in the majority of day-to-day data collection 
activities. For the majority of data collection, the QAOs are independent from the project 
manager responsible for collecting the data. The QAOs also have responsibilities of a project 
manager and, on occasion, may collect data under this QAPP as part of his routine duties as a 
project manager. To eliminate any potential bias or conflict of interest, in cases when the 
QAO is the lead project manager for the data collection activities, an alternate QAO will be 
chosen to perform the responsibilities of the QAO for the data collection activities in question. 
The alternate QAO will have experience with quality assurance protocols. If there is an issue 
that cannot be resolved by the QAOs, the issue will be elevated to the Quality Assurance 
Committee (QAC) for discussion and resolution, as noted in the QMP as revised. 

Brownfields Program coordinators and project managers are responsible for writing SAPs and 
other reports, performing site-specific field activities, collecting samples, shipping samples to 
analytical laboratories, data evaluation and assessments. The implementation of the quality 
control requirements for environmental data collection within a project is the responsibility of the 
project manager with the assistance of the Brownfields Program QAOs. Brownfields Program 
project managers will follow the sampling procedures described in the site-specific SAP, other 
applicable EPA guidance, and this QAPP. 

Linda Himmelbauer, the EPA Quality Assurance Director, or her staff advises the Brownfields 
Program QAOs, Scott Gestring and Aimee Reynolds, on quality assurance procedures and 
issues and assists in resolutions of problems, when necessary. Wendy Thomi manages DEQ’s 
CERCLA Section 128(a) grant for EPA. 

Under the CERCLA Section 128(a) Cooperative Agreement, the Brownfields Program may 
d e v e l o p  a n d  approve i t s  o w n  SAPs.  Plan approvals will be documented by a dated 
signature on the SAP from the Brownfields Program project manager and the QAO.  

In regards to review and approval of this QAPP, the Department’s QMP states that the QAC is 
responsible for reviewing the completeness of the QAPP. Each new QAPP is reviewed by a 
member of the QAC. Once the QAPP is deemed complete by the QAC, it is considered final. The 
QMP then allows for quality assurance at the project level to be reviewed and approved by an 
independent QAO.  
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Within the Brownfields Program, the QAOs a r e  responsible for maintaining the official 
approved Brownfields Program QAPP.  The QAPP will be reviewed at least annually to ensure 
that its content continues to be valid and applicable to the Brownfields Program over time. The 
QAOs are responsible for this annual review as evidenced in the document review log and they 
will maintain an electronic copy of each revision of the QAPP in an archived network folder. 
Because of the complex and diverse nature of environmental data operations, changes to 
original plans are often needed. When such changes occur, the QAOs shall determine if a 
substantive change is warranted and, if it is, the originators of the QAPP shall modify the 
QAPP to document the change and submit the revision for approval by the same personnel 
that performed the original review. Only after the revision(s) has been approved (at least 
verbally with written follow-up), will the change be implemented and the QAPP updated. 

The Brownfields Program may use various laboratories for analytical services including CLP 
laboratories and s tate  cert i f i ed  private commercial laboratories. The laboratories are 
responsible for sample analysis and data processing and must meet the applicable laboratory 
requirements described in their QAPP as well as the appropriate project requirements. Data 
validation is the responsibility of the party who receives the data from the laboratory and 
should be performed by a qualified data validator. Brownfields Program project managers are 
qualified to review analytical data and determine its usability for specific project DQOs. 

2.5 Element A5: Problem Definition/Background 

The EPA QA/R-5 document requires a QAPP to contain a narrative statement of the specific 
problem the project is designed to address. Since each project will have its own site-specific 
problem(s) to address, the SAP should contain that statement. Examples of the decisions that 
might be made following the collection of environmental data for a Phase II ESA would be if 
additional site investigation is needed, if the nature and extent of the contamination has been 
defined, or if no further action is needed. 

Sufficient background information about the site must also be provided or referenced in the SAP 
to lend a historical perspective to a particular project. The following information will be 
addressed or cross-referenced (e.g. reference to background information in an easily accessible 
workplan on file with the Brownfields Program) in the SAP: 

• site description and history
• reason for environmental concern
• existence of relevant previous data and general conclusions of relevant previous studies
• adequacy of existing data and reason(s) why additional/new data is needed

2.6 Element A6: Project/Task Description 

The Project/Task Description element requires a description of the work to be performed and a 
schedule for its implementation to be included in the SAP. The Project/Task Description will 
identify the data necessary to meet the requirements of the project’s specific scope of work.  The 
following items should be addressed in the SAP if applicable: 

• discussion of measurements/tests that will be made under the scope of the SAP
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• applicable technical and regulatory standards (e.g., DEQ-7 water quality standards, EPA Regional
Screening Levels (RSLs), Risk Based Screening Levels (RBSLs), or MCLs)

• time, resource or other constraints on project
• special personnel and equipment requirements
• project schedule
• project and quality records required, including the types of reports needed
• maps and tables that show and state the geographic locations of field tasks
• work to be performed or hypothesis to be tested
• anticipated use of the data
• survey design requirements and description
• sample type and sampling location requirements
• sample handling and custody requirements
• calibration and performance evaluation samples needed for sampling
• sampling or analytical instrumentation requirements

2.7 Element A7: Quality Objectives and Criteria

The SAP will include a detailed statement of the project DQOs and measurement performance 
criteria. Data Quality Indicators (DQI) and data validation methods provide a general summary 
that are used to ensure data meets the specified DQOs for a project. DQIs generally include: 
precision, bias, representativeness, completeness, comparability and sensitivity (see also 
Appendix C, Glossary, for definitions, and the tables in Appendix C for Performance Criteria 
Summary and Data Validation). The information in the tables will be reviewed and evaluated by 
project managers during preparation of the SAP and subsequent review of the data. 

Project managers will refer to the DQO process when developing SAPs whether the intent is to 
use biased, objective or incremental sampling or a statistically derived sampling approach. The 
DQO process is implemented for all projects. The project manager may determine the size and 
complexity of the DQO project team and the DQO process may be as simple or complex as 
deemed necessary by the project manager for the individual project. For further information, 
refer to Requirements for Quality Assurance Project Plans, EPA QA/R-5, 2007 and Guidance on 
Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4, 2006. 

2.8 Element A8: Special Training/Certification 

The EPA QA/R-5 document requires a QAPP to identify and describe any specialized training or 
certification requirements needed by personnel in order to successfully complete the project or 
task. At a minimum, all Brownfields Program project managers will have Occupational Safety 
and Health Administration (OSHA) 40-hour Hazardous Waste Operations and Emergency 
Response (HAZWOPER) training and maintain current HAZWOPER status by attending an 8-
hour refresher course annually. Brownfields Program project managers will be familiar with 
the procedures to be used for specific projects. Training will be provided as needed to ensure 
that Brownfields Program project managers can  perform required  procedures effectively. If 
certifications are required for a specific project or procedure, project managers will obtain the 
appropriate certifications before conducting any site work. 
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EPA provides training (both classroom and web-based) on a variety of subjects to Brownfields 
Program staff. Brownfields Program project managers will be encouraged to attend available 
training opportunities which are relevant to the work they perform on their sites/projects. These 
include courses related to risk assessment, groundwater monitoring and environmental sampling. 
Section Managers will keep track of training needs and courses attended as project managers 
provide them with the relevant information. 
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2.9 Element A9: Documents and Records 

The EPA QA/R-5 document requires a QAPP to describe the process and responsibilities for 
ensuring the appropriate project personnel have the most current approved version of the QAPP, 
including the appropriate version and any necessary updates. In addition, it is important to 
itemize the information and records which must be included in a data report package and specify 
the desired reporting format for hard copy and any electronic forms. Documentation can include 
raw data, data from other sources such as databases or literature, field logs, sample preparation 
and analysis logs, instrument printouts, model input and output files and results of calibration 
and QC checks. The SAP will specify the laboratory turnaround time needed dependent on the 
analytical method and project schedule. 

The QAOs will be responsible for ensuring that the most recent version of the Program QAPP is 
available for project managers in DEQ’s REM\HWC\FEDBRO\Brownfields\Program QAPP 
shared network folder. All historic versions will be maintained in the separate Archived Program 
QAPP folder within that network folder. The Brownfields Program requires that a field log be 
recorded for every field work event for a project to document field conditions, samples and 
measurements collected, deviations from the SAP or other approved workplans and any 
other items that need to be documented. The Brownfields Program and EPA typically request 
a laboratory case narrative and/or data validation narrative for analyses of any samples submitted 
by the Brownfields Program. The case narrative and/or data validation narrative provides a 
complete description of any difficulties encountered during sampling or analysis. 

Specific records and documents that are applicable to a project will be listed and defined in the 
SAP. Such reports may include audit reports, interim progress reports and final reports. The 
SAP will specify the level of detail required for field sampling, laboratory analysis, literature and 
database data collection and modeling documents, if applicable. Reports required by the SAP 
will provide a complete description of any difficulties encountered during sampling or analysis. 

Records and documents generated for a specific project will be managed in accordance with: (1) 
DEQ’s Records & Information Management Policy and Procedures, (2) the Montana Code 
Annotated, Section 2-6-1 and 2-6-2, regarding public records and their management (3) 
Montana’s  Secre tary of  S ta te  record  requi rements , and (4) the Brownfields 
Program’s record retention policy. 

With respect to record retention, an agency may specify its own agency specific record retention 
schedules by filing the appropriate paper work with the Secretary of State for approval or it may 
rely upon the general retention schedules established by the Secretary of State. A retention 
schedule is simply a timetable that indicates how long a record has business value. The 
schedule provides the framework for managing the record, indicating how long the record 
is kept, when, if ever, the record is transferred to the state archives, when and how the record 
must be destroyed and who has the right to access the information in the record.  

DEQ’s Records and Information Management Policy and Procedures are available at the 
following links: 

• DEQ Records & Information Management Policy
• DEQ Records & Information Management Plan
• DEQ Records & Information Management Procedure
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In addition to physical records and documents, DEQ’s remediation division is in the process of 
designing an electronic document storage system called Tracking Remediation and Environmental 
Actions Data System (TREADS). Currently, all documents for a project that are received by the 
Brownfields Program are being kept electronically and will be entered into TREADS 
once the system comes on-line. 
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3 DATA GENERATION AND ACQUISITION 

The elements in Table 2 cover all aspects of data generation and acquisition, ensuring that 
appropriate methods for sampling, measurement and analysis, data collection or generation, data 
handling and QC activities are used and properly documented. 

The QAPP elements in this section describe the requirements related to the actual methods or 
methodology to be used for the collection, handling and analysis of samples, data obtained from 
other sources (e.g., contained in a computer database from previous sampling activities, 
compiled from surveys or taken from the literature) and the management (e.g., compiling or 
handling) of the data. Since the QAPP is intended to be generic, the SAP will define the 
methods and/or procedures to be used. If the designated methods are well documented and are 
readily available to all project participants, citations in the SAP will be adequate to define the 
methods and procedures. For non-standard or uncommon methods or procedures or for standard 
methods being used in situations or matrices that were not anticipated, detailed copies of the 
methods and/or standard operating procedures (SOP) must accompany the SAP either in the text 
or as an attachment(s). 

Table 2. Group B: Data Generation and Acquisition Elements 
B1 Sampling Process Design 
B2 Sampling Methods 
B3 Sample Handling and Custody 
B4 Analytical Methods 
B5 Quality Control 
B6 Instrument/Equipment Testing, Inspection and Maintenance 
B7 Instrument/Equipment Calibration and Frequency 
B8 Inspection/Acceptance of Supplies and Consumables 
B9 Non-Direct Measurements 
B10 Data Management 

3.1 Element B1: Sampling Process Design 

The SAP will outline the data generation or data collection design for the project and the 
anticipated project activities, including: 

• types and numbers of samples required
• design of the sampling network
• sampling locations and frequencies
• sample matrices
• measurement parameters of interest
• rationale for the design

Each SAP will identify in detail the sampling event, schedule and conditions. The actual 
sampling conditions will be specified in field notebooks and later the final report.   The final 
report will include discussions on deviations from the SAP, if any.  Should the sampling sites 
become inaccessible, the deviation and resulting schedule and access issue will be cited in a field 
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log and /or final report.  If individual sampling plans are to be developed for discrete project 
phases, the SAP will include their preparation schedule.  The SAP will address access 
considerations and include figures showing proposed sample locations.  Examples of SAPs used 
by the Brownfields Program for Site Investigations and Targeted Brownfields Assessments are 
included in Appendix A.   In addition, EPA Region 8 has developed a generic SAP template, 
dated May 2010, which is also useful in helping prepare SAPs. The template can be found at:  
http://www.epa.gov/region8/qa/reference.html. 

3.2 Element B2: Sampling Methods 

The SAP  should describe the procedures for  collecting samples and identify the sampling 
methods and equipment, including any implementation requirements, sample preservation 
requirements, decontamination procedures and materials needed for projects involving physical 
sampling. Where appropriate, the SAP will identify sampling and analytical methods. If a 
method allows the user to select from various options, then the SAP should indicate which 
options are being selected. The SAP should describe general performance requirements for the 
method, such as the method’s ability to achieve the required detection limits. 

The SAP should describe the process for the preparation and decontamination of sampling 
equipment, including the selection and preparation of sample containers, sample volumes, 
preservation methods and maximum holding times for sample extraction and/or analysis. The 
SAP should indicate that the disposal of investigation derived waste will be performed in 
accordance with current EPA guidance. 

If instruments are needed for sampling, the SAP should indicate how the instrument(s) will be 
calibrated, deployed, operated and maintained to avoid cross-contamination and to  ensure 
reliable information is collected. The SAP should also address the actions to be taken when 
problems occur with sampling methods and identify the individuals responsible for corrective 
action. The SAP should indicate how this will be documented. 

3.3 Element B3: Sampling Handling and Custody 

The SAP should describe the requirements for sample handling and custody in the field taking 
into account the nature of the samples, special sampling considerations, the maximum allowable 
sample holding times before extraction or analysis and available shipping options and schedules. 

Sample handling includes packaging, shipment from the site and storage at the laboratory. The 
SAP will discuss the system used to identify the samples, the sample tags and labels to be used, 
and when possible, provide sample forms. For private laboratories, Brownfields Program project 
managers will use labels and forms provided by the certified laboratory.  

3.4 Element B4: Analytical Methods 

The SAP will outline the required analytical methods. In planning the analytical methods to be 
used, project managers will consider whether the CLP specifications or commercial laboratory 
specifications will meet the DQOs of each site-specific project. The selection of analytical 
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methods and analytical services will be based on a consideration of the project DQOs which may 
include some or all of the following: 

• target analytes/compounds
• required minimum sample volumes
• analytical SOPs
• equipment or instrumentation needed
• laboratory sub-sample size (portion of sample used by the laboratory for analysis)
• sample preparation and digestion methods
• applicable regulatory requirements (e.g., TCLP for RCRA waste leachability, drinking

water methods, etc.)
• sample matrix
• QA/QC requirements (e.g., identity, frequency, and acceptance criteria for field and

laboratory QC samples)
• holding or turnaround times
• shipping requirements (e.g., may need to use local analytical service)
• expected concentration level of sample and ranges covered by method
• method interferences and likely presence and concentration of sample co-contaminants
• sensitivity needed (e.g., compare project screening levels such as DEQ-7 water quality

standards, DEQ’s RBSL, MCLs, or EPA Regional Screening Levels against achievable
detection limits of method for that matrix)

• reporting requirements and related data review needs
• costs, including analytical laboratory costs
• lead-time needed for arrangements
• availability of analytical services

This evaluation should take place during the planning stages of a sampling project and the 
analytical services selected will be documented in the SAP. Some examples of issues to consider 
while planning a sampling project might include: the detection limits required to meet the project 
DQOs for some risk assessments might be lower than the contract required detection limits 
offered by the CLP or commercial laboratory; or, the standard digestion methods or analytical 
methods may not be suitable for the sample matrix of interest.   Analytical turnaround times 
under one program might be too long for the needs of another program (e.g. emergency 
response). 

The SAP will also address what to do when a failure in the analytical system occurs and who is 
responsible for corrective action and appropriate documentation. When field analyses are to be 
performed, the SAP should list the equipment to be used. It is suggested that this section in the 
SAP include, in table format, information used to help achieve DQOs. The table should identify 
analytes, analytical methods, sample holding times, sample preservation, types of containers 
required, detection limits required and any other information pertinent to evaluation of the 
DQOs. Refer also to Section 3.1 and Appendix C for further information. 

3.5 Element B5: Quality Control 

QC samples are used to estimate the precision and accuracy/bias of analytical results and to 
examine sources of error introduced by field and laboratory practices. This section of the SAP 
should list each required QC procedure, along with the associated acceptance criteria and 
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corrective action. QC procedures may include matrix spikes, duplicates, blanks, blind samples, 
laboratory control samples, surrogates or second column confirmation. For standardized 
analytical methods and matrices, the Brownfields Program will defer to the analytical laboratory 
to specify the spike compounds, spike levels and required control limits to be used for each QC 
check. The analytical laboratory will follow the analytical method and their own QAPP. It is 
recognized that QC procedures may be modified on a project-specific basis in order to meet data 
specifications. As specified by the SAP, a designated number of field QC samples may be 
included in each batch of samples which are sent to the laboratory. 

The types and frequencies of field QC samples should always meet project DQOs. A designated 
number of laboratory QC samples must be included in each batch of samples sent to the 
laboratory, as specified in the SAP. The project manager should speak with the Brownfields 
Program QAOs if there are questions as to the number of samples to propose in the SAP. 
Field QC samples may include field duplicates, trip blanks, equipment blanks, field blanks and 
decontamination or rinsate blanks. The field QC samples should be prepared (i.e., labeled, 
packaged, preserved, and shipped to the assigned laboratory) identically to the primary field 
samples and should remain “blind” to the laboratory to ensure indiscriminate handling. Each 
field QC sample receives a separate sample number. 

In addition to the field QC samples, an additional sample volume (usually double or triple 
volume as specified by the analytical method) will be collected for each matrix and analysis in 
the field. These additional sample volumes are used to prepare laboratory QC samples (such as 
matrix spike/matrix spike duplicates) at the laboratory. Samplers should designate one sample 
per matrix per analytical method per 20 samples (i.e. 5%) as a “laboratory QC” sample, at a 
minimum. Again, the additional volume for a laboratory QC sample must be supplied by the 
sampler. For more information, refer to Contract Laboratory Program Guidance for Field 
Samplers (EPA, 2011). 

In addition to laboratory QC samples, the laboratory should employ other QC procedures which 
may include blanks, laboratory control samples, matrix spikes/matrix spike duplicates, replicates, 
internal standards and surrogates. Blanks are prepared samples that should not contain the 
analytes of concern, and are used to evaluate whether contamination is being introduced to the 
samples by the laboratory. Laboratory control samples are samples prepared by spiking a known 
amount of analyte(s) into a clean, well defined matrix. Laboratory control samples are used to 
show that the analytical method is working correctly in an ideal matrix. Matrix spike/matrix 
spike duplicates are samples prepared from portions of an actual field sample. These samples are 
used to determine if the sample matrix is affecting the analytical results. Replicates are a re- 
analysis of the same sample. Replicates are used to show that the analytical method is producing 
reproducible results. Internal standards are compounds that are similar to the compounds the 
method is designed to measure but are not likely to be found naturally in the sample. Internal 
standards are used to normalize typical variations that may occur during sample analysis across 
all the samples in the analysis group. Finally, surrogates, like internal standards are compounds 
similar to the analytes of concern for the given method, but are not likely to be found in them 
naturally. Surrogates are used to evaluate the effectiveness of the sample extraction procedures. 

Table 1 in Appendix C outlines general quality control criteria that can be incorporated in the 
SAP to help evaluate the usability of data. The criteria in the tables should be evaluated in 
accordance with the project-specific DQOs to ensure it meets the needs of the project. It is also 
acceptable to adopt by reference the QAPP of a state-certified laboratory to meet many of the 
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quality assurance elements discussed in this document (e.g., relative percent differences on 
matrix spike/spike duplicates, surrogate recovery percentages). 

3.6 Element B6: Instrument/Equipment Testing, Inspection and Maintenance 

The EPA QA/R-5 document requires a QAPP to describe how inspections and acceptance testing 
of instruments, equipment and their components affecting quality will be performed and 
documented to assure their intended use is as specified. 

To meet the requirements of this section, the Brownfields Program will adopt by reference the 
procedures for instrument and equipment testing, inspection and maintenance of  the  project-
specific laboratory’s QAPP and SOPs. Analytical laboratories used by the Brownfields Program 
include private state certified contract laboratories or private laboratories enrolled in the EPA 
CLP program. 

Field equipment used by Brownfields Program project managers, the equipment will be 
maintained in accordance with the manufacturer’s recommendations and will be serviced and/or 
repaired as needed to ensure its effectiveness in the field. The SAP should address the actions to 
be taken when problems occur and identify the individuals responsible for corrective action. The 
SAP should indicate how this will be documented. 

3.7 Element B7: Instrument/Equipment Calibration and Frequency 

The SAP should identify all field tools, gauges, instruments and other sampling, measuring and 
testing equipment used for data generation or collection activities that must be controlled or 
calibrated to maintain performance within specified limits. When applicable, the SAP will 
identify the frequency and reference the procedures necessary to calibrate each piece of 
equipment used. In general, field instrumentation will be calibrated in accordance with the 
manufacturer’s requirements and recommendations. For laboratory analysis, the Brownfields 
Program may adopt by reference the procedures for instrument calibration of the project-specific 
laboratory’s QAPP and the analytical method. The SAP should address the actions to be 
taken when problems occur and identify the individuals responsible for corrective action. The 
SAP should indicate how this will be documented. 

3.8 Element B8: Inspection/Acceptance of Supplies and Consumables 

The SAP should describe how and by whom supplies and consumables (e.g., standard materials 
and solutions, sample bottles, calibration gases, reagents, hoses, deionized water, potable water, 
electronic data storage media, etc.) shall be ordered, inspected and accepted for use in a project. 

3.9 Element B9: Non-Direct Measurements 

The Brownfields Program will ensure that all SAPs have a reference section so that data that is 
obtained from literature sources or other non-direct measurements is easily referenced or 
cross-referenced. This section could apply to data sources such as electronic databases, 
programs, literature files, and other non-analytical data sources. If non-direct measurements are 
Page 15 of 20 



Montana Brownfields Program Quality Assurance Project Plan 
Revision No 0.0 Effective Date April 15, 2015 

used for a project, the SAP will define any criteria for use of the data and will specify any 
limitations on its use. 

3.10 Element B10: Data Management 

The SAP should describe the project data management process, tracking data generation to its 
final use or storage. Record-keeping procedures are described above in Section 2.9 Element A9: 
Documents and Records. Each project manager is responsible for keeping their project data, 
files and documentation up to date. All data received by the Brownfields Program will be 
treated as a record and managed in accordance with the remediation division’s record-keeping 
policies. All data received for a specific project will be placed in the project file. At this time, the 
Brownfields Program is preparing to use an electronic data management system. Data received 
electronically can be transformed into paper records and placed in the project file and/or stored 
on the share drives until TREADS is operational. Data and other project file contents are 
available to the public (in accordance with the records management requirements discussed in 
Section 2.9). 

When projects or sampling events are completed, data will be summarized in a completion or 
analytical results report. These reports generally contain summary tables for the analytical 
results. When summary tables are generated, the Brownfields Program will ensure the 
accuracy/bias of the data reduction and transcription activities by performing peer-review of the 
summary tables and by comparison of the tables to the original data source. The Brownfields 
Program will not omit flags and other analytical qualifiers from summarized data. During the 
course of data evaluation, the Brownfields Program may choose to reject data based on QC or 
other concerns. When data is rejected, the Brownfields Program may include the data in the 
report for the sake of completeness and/or will note the data as rejected in the text. 
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4 ASSESSMENTS AND OVERSIGHT 

The elements in Table 3 address the activities for assessing the effectiveness of project 
implementation and associated QA/QC activities. The purpose of the assessment is to ensure 
that the SAP and QAPP are properly implemented. 

Table 3. Group C: Assessment and Oversight Elements 
C1 Assessments and Response Actions 
C2 Reports to Management 

4.1 Element C1: Assessments and Response Actions 

The SAP will identify the frequency and type of assessment activities needed for the project.  At 
a minimum, all SAPs generated by the Brownfields Program will be peer-reviewed by a 
Brownfields Program QAO prior to completion of the document and all data collected under 
the SAP will undergo data quality assessment in accordance with this QAPP. For field 
activities, the field team will ensure that all sample equipment is functioning properly and all 
sampling supplies are available in sufficient quantity and condition for use and will document 
this in their field books. The field team should have a copy of the SAP and this QAPP with 
them in the field to the extent possible. 

Depending on project DQOs, additional types of assessment may be applicable. If other quality 
assessments are used during a project, the SAP will detail the procedures used for the 
assessment, the expected deliverables, the recipients of those deliverables, and a schedule for the 
assessment activities. If the Brownfields Program is not performing a particular assessment, 
the SAP will identify the organization and individuals responsible for the assessment. 

The SAP will define the responsibilities of the individual(s) conducting the assessment. For field 
activities led by the Brownfields Program, typically the project manager will conduct the 
assessment. The SAP will define the conditions under which the field work may be stopped. For 
example, this might be a scenario where there is no ice placed on VOC samples. Recognizing 
that assessments may be needed at any time during the project, the project manager will 
periodically evaluate standard operating procedures and corresponding data to ensure that it 
meets the DQOs for the project. The SAP will also discuss how response actions to non-
conforming conditions are to be addressed and by whom and how corrective actions will be 
verified and documented. 

4.2 Element C2: Reports to Management 

The SAP should identify the frequency and distribution of reports issued to inform management 
of project status, as well as the individuals responsible for informing management. As an 
example, the document could identify the results of performance evaluations and system audits, 
and identify significant quality assurance problems and recommended solutions. The preparer 
and the recipients of the reports will be identified in the SAP. Any specific actions, the 
recipients of the report are expected to take will be detailed. 
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5 DATA VALIDATION AND USABILITY 

The elements in Table 4 address the QA activities that occur after the data collection phase of the 
project is completed. Implementation of these elements determines whether or not the data 
conforms to the DQOs. 

Table 4. Group D: Data Validation and Usability Elements 
D1 Data Review, Verification and Validation 
D2 Verification and Validation Methods 
D3 Reconciliation with User Requirements 

5.1 Element D1: Data Review, Verification and Validation 

The SAP should state the criteria to review and validate data in an objective and consistent 
manner. Data is typically validated against the project-specific criteria provided in the analytical 
services request, the SAP and by following the validation guidelines presented in Appendix 
C. When non-CLP laboratories are to be used, they must demonstrate competence in the desired 
analyses by having completed appropriate state certification. 

5.2 Element D2: Verification and Validation Methods 

The need for data validation will be based on project-specific DQOs and addressed in the SAP. 
For data validation under the Brownfields Program,  p r o j e c t  m a n a g e r s  will review the 
data and corresponding data package and make a usability assessment relative to the data and the 
DQOs. In a scenario where there are concerns about the usability of the data, the Brownfields 
Program will contact the laboratory to gather information to assist with the review and/or 
resolve any questions. If there is still uncertainty with the data after discussion with the 
laboratory, the Brownfields Program may qualify or reject the data for the specific project. 

The SAP will describe the process to be used for verifying, validating and making a usability 
determination for the data and convey how the information will be presented to the end user. 
The SAP will discuss how data usability issues will be resolved and the responsibilities for 
resolving such issues. To evaluate usability, data is typically reviewed against the project- 
specific criteria provided in the analytical services request, the SAP, and by following the 
validation guidance located in Appendix C. 

All completion reports drafted by the Brownfields Program will include laboratory analytical 
data, the validation package (where applicable) and a usability discussion to assist the end user. 

5.3 Element D3: Reconciliation with User Requirements 

The SAP will describe how the results obtained from the project will be reconciled with the 
DQOs. The SAP will also describe how issues will be resolved and discuss how limitations on 
the use of the data will be reported to decision makers. 
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6 QAPP IMPLEMENTATION 

This QAPP is the “blueprint” for environmental data operations for the Brownfields Program. The 
approved QAPP is intended to be implemented as detailed herein. However, when conditions 
change during environmental data operations, the SAP can be revised in order to meet site-
specific conditions and project DQOs. 

Under EPA policy, no person or organization may begin to collect data before the QAPP has 
been approved by authorized EPA personnel or other persons to whom this authority has been 
specifically delegated. This applies to work performed by the Brownfields Program, as well as 
Brownfields Program contractors. 

The QAPP will be kept current in the following manner: the QAOs will incorporate any changes 
or updates into the applicable section. The QAOs will then update the section and the document 
control header as well as the Table of Contents. In order to ensure that the most recent version of 
the document is being used, the QAOs will maintain and update a master distribution list for the 
QAPP. The distribution list will contain the names and contact information for all individuals 
who are provided a copy of the QAPP. When the QAOs update the QAPP, notification will be 
provided to the people on the distribution list. The notification will indicate that a new version 
of the QAPP is available and that older versions of the QAPP are obsolete and need to be 
destroyed. Notification will be made via e-mail and will contain a read-only PDF file 
containing the most current version of the QAPP. 

Furthermore, a read-only copy of the QAPP will be made available on DEQ’s shared 
directory for internal Brownfields Program use. In all cases where work is being performed 
under this QAPP, the document outlining the scope of work (SAP, workplan, etc.) will reference 
the most current version of the QAPP at the time the work is to be performed. Brownfields 
Program staff and/or its contractors will not work from documents which do not reference the 
most current revision number and date of the QAPP. See also Section 2.4 for more information. 

The QAPP will be reviewed, at a minimum, annually by the QAOs to determine if it continues to 
meet current program requirements. Suggested changes identified by QAPP users should be 
submitted to the QAOs for consideration during periodic updates. The need for QAPP changes 
might also be identified as the result of problems in implementation discovered during data 
reviews, audits and other oversight activities. The following are examples of QAPP revisions 
that do not require written approval, but will require distribution to the QAPP users: changes to 
analytical services request forms and procedures, updates to forms (including chain of custody 
forms) when the update does not reduce information content and updates due to personnel 
changes. These interim changes can then be formally approved during the next periodic update 
of the QAPP. 
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GLOSSARY TERMS AND DEFINITIONS 

Accuracy: a measure of the overall agreement of a measurement to a known value. Accuracy 
includes a combination of random error (precision) and systematic error (bias) components that 
are due to sampling and analytical operations; EPA recommends using the terms “precision” 
and “bias,” rather than “accuracy,” to convey the information usually associated with accuracy. 

Assessment: the evaluation process used to measure the performance or effectiveness of a 
system and its elements. As used here, assessment is an all-inclusive term used to denote any of 
the following: audit, performance evaluation, management systems review, peer-review, 
inspection, or surveillance. 

Audit: a systematic and independent examination to determine whether quality activities and 
related results comply with planned arrangements and whether these arrangements are 
implemented effectively and are suitable to achieve objectives. 

Bias: systematic or persistent distortion of a measurement process that causes errors in one 
direction. The extent of bias will be determined by an evaluation of the following laboratory 
parameters: initial calibration/continuing calibration verifications, laboratory control 
spikes/laboratory control spike duplicates, blank spikes, MS/MSDs, and Method Blanks. 

Blind sample: a blind sample is a sample submitted to an analyst without their knowledge of its 
identity or composition. Blind samples are used to test the laboratory’s expertise in performing 
the sample analysis. 

Calibration: comparison of a measurement standard, instrument, or item with a standard or 
instrument of higher accuracy to detect and quantify inaccuracies and to report or eliminate those 
inaccuracies by adjustments. 

Chain-of-custody: an unbroken trail of accountability that ensures the physical security of 
samples, data, and records. 

Contract Laboratory Program (CLP): the EPA’s Contract Laboratory Program. The CLP 
provides analytical services to the 10 EPA Regions through contracted commercial laboratories. 

Comparability: a measure of the confidence  with which one data set or method can be 
compared to another. 

Completeness: a measure of the amount of valid data obtained from a measurement system. 

Contractor: any organization or individual that contracts to furnish services or items or perform 
work; a supplier in a contractual situation. 

Data quality assessment: a scientific and statistical evaluation of the data to determine if data 
obtained from environmental operations are of the right type, quality, and quantity to support 
their intended use. 

Page B-2 



Montana Brownfields Program Quality Assurance Project Plan 
Revision No 0.0 Effective Date April 15, 2015 

Data quality indicators: the quantitative statistics and qualitative descriptors used to interpret 
the degree of acceptability or utility of data to the user. The principal data quality indicators are 
bias, precision, comparability, completeness, representativeness, and sensitivity. 

Data quality objectives (DQOs): the qualitative and quantitative statements derived from the 
DQO Process that clarifies study’s technical and quality objectives, define the appropriate type 
of data, and specify tolerable levels of potential decision errors that will be used as the basis for 
establishing the quality and quantity of data needed to support decisions. 

Data turnaround time: The maximum length of time allowed for laboratories to submit 
analytical data to EPA in order to avoid liquidated damages. Data turnaround time begins at the 
validated time of sample receipt (VTSR) at the laboratory. 

Data usability: the process of ensuring or determining whether the quality of the data produced 
meets the intended use of the data. 

Detection limit (DL): applied to both methods and equipment, the lowest concentration or 
amount of the target analyte that can be determined to be greater than zero by a single 
measurement at a stated level of probability. DLs are analyte and matrix-specific and may be 
laboratory-dependent. (See method detection limit). 

Duplicate sample: used for quality control, two samples taken at the same time from, and 
representative of, the same site that are carried through all assessment and analytical procedures 
in an identical manner. Duplicate samples are used to measure natural variability as well as the 
precision of a method, monitor, and/or analyst. More than two duplicate samples are referred to 
as replicate samples. 

Environmental conditions: the description of a physical medium (e.g., air, water, soil, 
sediment) or a biological system expressed in terms of its physical, chemical, radiological, or 
biological characteristics. 

Equipment or rinsate blank: used for quality control, types of field blanks used to check 
specifically for carryover contamination from reuse of the same sampling equipment (see field 
blank). 

Field blank: a clean analyte-free sample which is carried to the sampling site and then exposed 
to sampling conditions, returned to the laboratory, and treated as an environmental sample. This 
blank is used to provide information about contaminants that may be introduced during sample 
collection, storage, and transport. 

Fraction: a specific subunit of an analytical protocol. For example, for low/medium organics, 
the fractions are volatiles, semi-volatiles, and pesticides/Aroclors. 

Guidance: a suggested practice that is not mandatory, intended as an aid or example in 
complying with a standard or specification. 

Page B-3 



Montana Brownfields Program Quality Assurance Project Plan 
Revision No 0.0 Effective Date April 15, 2015 

Holding time: the period of time a sample may be stored before analysis. While exceeding the 
holding time does not necessarily negate the veracity of analytical results, it causes the 
qualifying or “flagging” of any data not meeting all of the specified acceptance criteria. 

Instrument detection limit: the lowest concentration of a given substance or analyte that can be 
reliably detected by analytical equipment or instruments (see also detection limit). 

Matrix: a matrix is a specific type of medium, such as water, soil, or sediment, in which the 
analyte of interest may be contained. 

Matrix spike sample: a sample prepared by adding a known amount of the target analyte to a 
specified amount of a matrix. Spiked samples are used, for example, to determine the effect of 
the matrix on a method’s recovery efficiency. 

Method detection limit (MDL): the MDL is the lowest concentration of a given substance or 
analyte that can be reliably detected by an analytical procedure (see detection limit). 

PARCCS: “PARCCS parameters” consist of 6 primary DQIs that include measures of 
precision, accuracy (used in this context to denote bias), representativeness, comparability, 
completeness, and sensitivity. Precision, bias, and sensitivity describe properties that are readily 
measured quantitatively, so they are considered to be quantitative DQIs and they are controlled 
through the use of acceptance criteria within an analytical quality control (QC) program. 
Representativeness, comparability, and completeness are considered to be qualitative DQIs. 
Representativeness and comparability are critically important to the scientifically valid 
interpretation of analytical data, but estimating the degree of representativeness or comparability 
often requires the exercise of professional judgment in BOTH the science generating the data 
(e.g., analytical chemistry) and in the science involved in interpreting and using the data (e.g., 
designing a treatment system or modeling contaminant extent or migration). 

Precision: the degree of agreement among repeated measurements of the same property under 
identical, or substantially similar, conditions and is expressed as the relative percent difference 
(RPD) between the sample pairs. Overall sample precision will be monitored using a duplicate 
or replicate sample for each matrix. Acceptance criteria in RPD are: water ±20%, soil ±35%, 
and sediment ±35%. 

Preservative: a chemical added to inorganic and volatile water samples to maintain the integrity 
of the sample. Some common preservatives include nitric acid, hydrochloric acid, and sodium 
hydroxide. 

Quality Assurance (QA): an integrated system of management activities involving planning, 
implementation, assessment, reporting, and quality improvement to ensure that a process, item, 
or service is of the type and quality needed and expected by the customer. 

Quality Assurance Program Plan (QAPP): a formal written document describing in 
comprehensive detail the necessary quality assurance procedures and quality control activities 
that need to be implemented to ensure that the results of the work performed will satisfy the 
stated performance or acceptance criteria. 
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Quality Control (QC): the overall system of technical activities that measures the attributes and 
performance of a process, item, or service against defined standards to verify that they meet the 
specifications established by the customer; operational techniques and activities that are used to 
fulfill the need for quality. 

Quality control sample: an uncontaminated sample matrix spiked with known amounts of 
analytes from a source independent of the calibration standards. 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. 

Quality Management Plan (QMP): a document that describes the quality system in terms of 
the organization’s structure, the functional responsibilities of management and staff, the lines of 
authority, and the interfaces for those planning, implementing, and assessing all activities 
conducted. 

Record: a completed document that provides objective evidence of an item or process. Records 
may include photographs, drawings, magnetic tape, and other data recording media. 

Recovery: the act of determining whether or not the methodology measures all of the analyte 
contained in a sample. 

Representativeness:  the measure of the degree to which data accurately and precisely represent 
a characteristic of a population parameter, variations at a sampling point, a process condition, or 
an environmental condition at the time a sample was collected. 

Sample: a single, discrete portion of the environment collected from a specified physical 
location at a specific time. The single sample may be placed in multiple vessels. 

Sample container: the individual bottle that contains the sample or an aliquot of the sample. 
The type of sample container varies for different sample fractions and concentrations. 

Sample custody:  legal possession of and responsibility for a sample. Documentation of sample 
custody is maintained on the chain-of-custody part of the traffic report or packing list. The 
sample is in your custody if any of the following criteria are met: 1) the sample is in your 
possession or is in your view after being in your possession, 2) the sample was in  your 
possession and then locked up or sealed to prevent tampering, or 3) you have placed the sample 
in a secured area. 

Sample label: taped or adhesive labels that provide the sample numbers to be assigned to the 
samples. 

Sample number: the sample number from the sample label that identifies the sample or an 
aliquot of the sample. 

Sensitivity: the capability of a method or instrument to discriminate between small differences 
in analyte concentration. Detection limits and project requirements will be compared in order to 
select a method with the necessary detection limits to meet the project goals. 
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Spike samples: used for quality control, a sample to which a known concentration of the target 
analyte has been added. When analyzed, the difference between an environmental sample and 
the analytes concentration in a spiked sample should be equivalent to the amount added to the 
spiked sample. Spike duplicates are used to assess measurement precision. 

Split samples: two or more representative portions taken from one sample in the field or in the 
laboratory and analyzed by different analysts or laboratories. Split samples are quality control 
samples that are used to assess analytical variability and comparability. 

Standard deviation(s): used in the determination of precision, the most common calculation 
used to measure the range of variation among repeated measurements. The standard deviation of 
a set of measurements is expressed by the positive square root of the variance of the 
measurements. 

Standard operating procedure (SOP): a document that details the method for an operation, 
analysis, or action with thoroughly prescribed techniques and steps to be followed.  It  is 
officially approved as the method for performing certain routine or repetitive tasks. 

Station location: the specific location where samples are collected on a site. 

TAL: Target Analyte List. TALs list the target analytes to test for in inorganic analyses. 

TCL: Target Compound List. TCLs list the target compounds to test for in organic analyses. 

Validation: an analyte and sample-specific process that extends the evaluation of data beyond 
method, procedural, or contractual compliance (i.e., data verification) to determine the analytical 
quality of a specific data set. 

Variance: a statistical term used in the calculation of standard deviation, variance is the sum of 
the squares of the difference between the individual values of a set and the arithmetic mean of 
the set, divided by one less than the numbers in the set. 

Verification: the process of evaluating the completeness, correctness, and conformance/ 
compliance of a specific data set against the method, procedural, or contractual specifications. 

Volume: the amount of sample collected. Volume requirements differ between some 
laboratories, matrices, fractions, and concentrations. 

VOA: Volatile Organic Analysis. Used synonymously with VOC. 

VOC: Volatile Organic Compound. 
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Table 1: Performance Criteria Summary 

Parameter/Types of 
Error 

QC Program Evaluation Criteria Summary of QA/QC 
Goals 

Precision 
The measurement 
of agreement 
among replicate 
measurements of 
the same property 
under identical or 
substantially 
similar conditions 

Field Duplicate Pairs Relative Percent 
Difference (RPD) 

RPDs will be 
established site- 
specifically, but will 
generally be 
consistent with EPA 
guidance. As an 
example, water 
samples will be +/- 
20% when detected 
concentrations is ≥ 
10x the practical 
Quantification Limit 
(i.e., Detection Limit 
(DL)); when the 
detected concentration 
is <10x the DL, the 
RPD limit will be +/- 
the DL; air vapor, soil 
and sediments RPDs 
will be +/- 35% 

Systematic Errors 
Bias 
Systematic or 
persistent distortion 
in the measurement 
process. 
Measurement of 
the closeness of an 
individual 
measurement to the 
true value (low bias 
+ high precision) 

LCS LCS Percent Recovery Adopt Percent 
Recovery limit for 
LCS established by 
the laboratory 

MS/MSD Percent Recovery and 
RPD 

Adopt Percent 
Recovery limit 
and RPD limit for 
MS/MSD 
established by the 
laboratory 

Method Blanks The National 
Functional Guidelines 
will be followed 

The National 
Functional Guidelines 
will be followed 

Equipment Blanks The National 
Functional Guidelines 
will be followed 

The National 
Functional Guidelines 
will be followed 

Initial Calibration and 
Calibration Verification 
Blanks (ICB/CVB) 

Detection Limit Less than DL 
(Verified in Case 
Narrative) 

Initial Calibration and 
Continuing Calibration 
Verification (ICV/CCV) 

Percent Recovery (Verified in Case 
Narrative) 
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Parameter/Types of 
Error 

QC Program Evaluation Criteria Summary of QA/QC 
Goals 

Representativeness 

Measure the degree 
to which the sample 
data accurately and 
precisely represent 
the environmental 
condition 

SOPs Qualitative 
determination 
of SOP adherence 

All Samples collected 
following SOPs 

Hold Times Holding Times Evaluate compliance 
with holding times 

Field/Equipment 
Blanks 

Detection Limit 
Qualitative 
Evaluations 
Metric units 

Results below DL 

Comparability 

The confidence that 
two data sets can be 
directly compared 

Units of Measure Metric units 
Analytical Methods Approved methods 
Standardized 
Sampling 

Quality 
determination of 
SOP adherence 

All samples collected 
following 
SOPs 

QC Samples 
• a minimum of 20%

for Field Duplicates
• a minimum of 20%

for Field Blanks
• Lab QA

• Verify

• Verify

• Verify

• 100% compliance

• 100% compliance

• 100% compliance

Completeness 

The amount of valid 
data 

Complete Sampling Percent Valid Data Evaluate 
completeness with 
respect to the data 
set 
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Montana Department of Environmental Quality 
Data Validation Guidelines for Evaluating Analytical Data 

(updated August 5, 2010) 

This document was assembled by the Montana Department of Environmental Quality Site Response Section 
(DEQ) to formalize technical direction for conducting data validation.  Data validation is a standardized 
review process for judging the analytical quality and usefulness of a discrete set of chemical data and is 
necessary to ensure that data of known and documented quality are used in making environmental decisions.   

While these guidelines are generally used by DEQ, there may be circumstances that warrant a higher level of 
data validation review and DEQ reserves the right to require additional validation.  For investigations where 
XRF or other field screening equipment is used, an evaluation including the comparison and correlation of 
field screening data to laboratory confirmation data must be also be included in the data validation discussion 
(please see DEQ’s frequently asked questions at http://deq.mt.gov/StateSuperfund/FrequentlyAskedQuestions.mcpx 
for specifics associated with the use of XRF equipment and data collection/evaluation). 

A separate data validation report must be completed for each sample batch/group.  A brief summary of 
this validation report and the usability of the data should be included in the text of the project report with 
the validation report included as an appendix.  The data validation should include an assessment of data 
using the precision, accuracy, representativeness, comparability, and completeness (PARCC) parameters: 

Precision: The degree of mutual agreement between individual measurements of the same property under 
similar conditions.   

Combined field and laboratory precision is evaluated by collecting and analyzing field duplicates and
then calculating the variance between the samples, typically as a relative percent difference (RPD).
Laboratory analytical precision is evaluated by analyzing matrix spike/matrix spike duplicate
(MS/MSD) samples and using the results to calculate an RPD.

Accuracy: The degree of agreement between an analytical measurement and a reference accepted as a true value. 

The accuracy of a measurement system can be affected by errors introduced by field contamination,
sample preservation, sample handling, sample preparation, and analytical techniques. Analysis of
MS/MSD samples, laboratory control spikes (LCS) or blank spikes, surrogate standards, and method
blanks are typically used to calculate the percent recovery (%R) for evaluating accuracy.

Representativeness: The degree to which sample data accurately and precisely represent the characteristics of a 
population, variations in a parameter at a sampling point, or an environmental condition that they are intended to 
represent. 

Typically, representative data will be obtained through careful selection of sampling locations and
analytical parameters; proper collection and handling of samples; and through use and consistent
application of established field and laboratory procedures.  Evaluation of field and laboratory blank
samples for presence of contaminants can be useful in evaluating representativeness of sample results.

Completeness: A measure of the percentage of project-specific data that is valid.   

Valid data are obtained when samples are collected and analyzed in accordance with quality control
(QC) procedures outlined in the SAP, and when none of the QC criteria that affect data usability are
exceeded.  Once data validation is complete, the number of useable sample results is divided by the
total number of sample results planned for the investigation to determine the percent completeness.  A
completeness goal should be developed for each project (i.e., 100% completeness for residential
samples to ensure that all properties requiring sampling are sampled).
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Comparability: Expression of the confidence with which one data set can be compared with another.   

Comparability of data is achieved by consistently following standard field and laboratory procedures
and by using standard measurement units in reporting analytical data.

DATA VALIDATION REPORT 

1. Please provide the following information at the beginning of the data validation report:
• Project name
• Name and Date of approved Quality Assurance Project Plan (QAPP), Sampling and Analysis Plan

(SAP), or other applicable document
• Laboratory Name
• Laboratory Project ID
• Sample Matrix
• Sample Start and End Dates
• Parameters Included (e.g., volatile organic compounds using EPA Method 8260)
• Date Validated
• Name of Validator

2. Please include a description of the data validation criteria used.  These data validation criteria should be
outlined in the appropriate QAPP, SAP, or other applicable document.  For example:

• USEPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for Superfund
Organic Methods Data Review, USEPA-540-R-08-01, June 2008; with additional reference to
USEPA CLP NFGs for Organic Data Review, EPA 540/R-99-008, October 1999

• USEPA CLP NFGs for Inorganic Superfund Data Review, EPA 540R-10-011, January 2010.
• USEPA Region 1 Laboratory Data Validation Function Guidelines for Evaluation of Organic

Analysis, December 1996.

3. Please include a table or list identifying all samples evaluated in this validation report.  Please provide
the associated laboratory sample identification numbers if different than the project sample ID/name.

4. Please include a description of the acceptability and usability of the data, including any qualified data
Please explain data qualification flags or any other notes used by the laboratory.  Please identify and
explain any exceptions (i.e., rejected data) to the acceptability and usability of the data.  Also include a
cross reference where data qualified by the laboratory is discussed.  For example: Based on a data
validation review, the data are acceptable as delivered with the exceptions noted below as rejected data.
Data qualified by the laboratory are discussed in Section #2 [of the project report].

5. Please include a description of the data qualifiers used during this validation.  For example: J - estimated
concentration; UJ – estimated reporting limit (for non-detect results); or R - rejected, data not usable.

6. Does the laboratory case narrative note any nonconformance issues with the analytical data?  Please
identify the nonconformance issues.

7. Were sample chain-of-custody (CoC) forms complete?  Please describe.  For example: The CoC records
from field to laboratory were complete, and custody was maintained as evidenced by field and
laboratory personnel signatures, dates, and times of receipt.

8. Were detection limits in accordance with the project requirements?  If applicable, discuss how this
relates to method selection, screening levels, and matrix interference.  Please explain, and include
discussion of how this affects the data.
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9. Were the requested analytical methods in compliance with project requirements (i.e., QAPP, SAP)?  If
not, please explain, and include discussion of how this affects the data.

10. Were samples received in good condition within method specified requirements?  Please explain any
exceptions, and how sample condition may affect the results.  For example:  Sample collected and listed
on CoC; however, lab noted sample not received in shipment.  No qualification necessary.

11. Were samples analyzed within method specified or technical holding times?  Please explain any exceptions, and
how this may affect the results.

12. Were reported units appropriate for the associated sample matrix/matrices and method(s) of analyses?
Please explain.

13. Do the laboratory reports include all constituents requested to be analyzed on the CoC or under the
QAPP, SAP, or other applicable document?  Please explain.

14. Was there indication from the laboratory that the initial or continuing calibration verification results
were within acceptable limits?  Please explain.  For example: Initial and continuing calibration data
were not included as part of this data set; however, these data are assumed to be acceptable as the
laboratory did not note any calibration results that were outside of QC limits.

15. Was the total number of method blank samples prepared equal to at least 5% (1 in 20) of the total
number of samples, or analyzed as required by the method?  Please explain.

16. Were laboratory blank samples free of analyte contamination?  Please explain, and include discussion of
how this affects the data.  For example: The method blank samples were reported to be free of analyte
contamination with the following exceptions: MADEP VPH - the analyte naphthalene was detected at 0.0256
mg/Kg in the method blank prepared for batch X. As naphthalene was not detected in the associated samples,
no qualification of data was required.

17. Was the total number of matrix spike samples prepared equal to at least 5% of the total number of
samples, or analyzed as required by the method?  Please include a discussion of the project samples used
to prepare the MS and MSD samples, if applicable.  Please explain, and include discussion of how this
affects the data.  For example: The total number of MS/MSD samples was equal to at least 5% of the total
number of samples for each analysis and batch, with the exception of pesticides by Method 8081A batch X,
where the laboratory indicated with a MNR1 qualifier that sufficient sample volume was not available to
perform matrix spikes. These data were evaluated using other laboratory QC data. Additionally, no matrix
spike samples were analyzed for percent dry solids as it is not required by the method.

18. Please include a discussion of the project samples used to prepare the MS and MSD samples, if applicable.

19. Were MS/MSD percent recoveries and MS/MSD relative percent difference (RPDs) within data
validation or laboratory QC limits?  Please explain, and include discussion of how this affects the data.

20. Was the reference material used for the laboratory control standard (LCSs) the correct matrix and
concentration?  Please explain, and include discussion of how this affects the data.

21. Was the total number of LCSs samples analyzed equal to at least 5% (1 in 20) of the total number of
samples, or analyzed as required by the method?  For example: The frequency requirements for
laboratory quality control samples (1/20) were met.
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22. Were LCSs prepared in the same way as the associated samples?  Please explain, and include discussion
of how this affects the data.

23. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within laboratory QC limits?  Please explain,
and include discussion of how this affects the data.

24. Were surrogate recoveries within laboratory QC limits?  Please explain and include a discussion of how
this affects the data.  For example:  In sample A, the surrogates 2-fluorobiphenyl and 2-
bromonaphthalene were recovered outside the laboratory QC limits of 40-140% at 143% and 151%,
respectively.  As a result, the detection for the analyte C19-C36 aliphatic hydrocarbons was qualified as
J in this sample due to possible high bias.

25. Were the number of equipment, trip, or field blanks collected equal to at least 10% of the total number of
samples, or as required by the project requirements, QAPP, or SAP?  Please explain, and include
discussion of how this affects the data.

26. Were the trip blank, field blank, and/or equipment blank samples free of analyte contamination?  Please
explain, and include discussion of how this affects the data.

27. Were the field duplicates collected as required by the project requirements, QAPP or SAP?  Please
explain, and include discussion of how this affects the data.  Also, please provide a summary or a table
identifying primary and duplicate sample pairs.

28. Were field duplicate RPD values within data validation QC limits (generally soil 0-50%, water 0-30%,
or air 0-25%, or otherwise specified in the QAPP/SAP)?  Please explain, and include discussion of how
this affects the data.

29. Were laboratory duplicate RPD values within laboratory-specified limits?  Please explain, and include
discussion of how this affects the data.

30. If any data was qualified, please provide a data qualification summary or table that includes the analyte,
sample ID, laboratory ID, laboratory result, validator qualifier, and reason for qualification (and include
how data is affected/biased).  For example:

Analyte Sample 
ID 

Laboratory 
ID 

Laboratory 
Result 

Validator 
Qualifier Reason for Qualification 

C5-C8 
Aliphatic 
Hydrocarbons  

All 
Samples  

Lab-01 
through 
Lab-14  

Detects and 
Non-Detects  

J for 
detections or 
UJ for non-
detections  

The RPD for the MS/MSD or LCS/LCSD 
was greater than the acceptable 
difference indicating poor repeatability.  
The MS and/or MSD recovery(ies) were 
below the acceptable limits indicating 
possible matrix interference.  

Benzene  All 
Samples 

Lab-01 
through 
Lab-14  

Detects and 
Non-Detects  

J for 
detections or 
UJ for non-
detections  

The RPD for the MS/MSD or LCS/LCSD 
was greater than the acceptable 
difference indicating poor repeatability.  
The MS and/or MSD recovery(ies) were 
below the acceptable limits indicating 
possible matrix interference.  

31. If DEQ collected split samples, explain how those results compare to the natural sample.

32. Please provide any other general comments or other observations.
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Figure 1: Brownfields Program Organizational Chart 
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Analyst
SVOC’s
1.2.3.1


50% FTE


Woller, Diana
Analyst


Herb/Pes
1.2.1.2


Wise, Leigh Ann
Supervisor


SVOC PST/HRB
1.2.4


Kelsey, Melissa
Extractions


SVOC PST/HRB
1.2.4.2


Wilson, Scott 
Supervisor
NGA/LPG


1.2.5


Seth Pattee
Analyst


NGA/LPG
1.2.5.1


Waddington, Mark 
Supervisor
DRO Team


1.2.6


Burt, Cameron
Analyst


DRO Team
1.2.6.1


Cooper, Todd
Analyst


DRO Team
1.2.6.2


Spina, Greg 
Extractions


SVOC’s
1.2.3.3


Nebel, Ann M.
Analyst


DRO Team
1.2.6.4


Watson, Bill
Supervisor
VPH Team


1.2.7


Blatnick, Jeff 
Analyst


VPH Team
1.2.7.1


50% FTE


VACANT
Analyst


Radon/TPH Super
1.2.5.2


Bostwick, Jillan
 Extractions


SVOC PST/HRB
1.2.4.3


Lensing, Nicole
Analyst
VOC’s
1.2.2.3


Hanson, Dave
Extractions
DRO Team


1.2.6.5


Whitmer, Jeff
 Extractions


SVOC’s
1.2.3.2


Energy Laboratories / Organics


Frazer, Paul 
Analyst


VPH Team
1.2.7.2


Moore, Amanda 
Extractions
Herb/Pest


1.2.1.4


Brown, Ramona 
Analyst


Herb/Pest
1.2.1.5


Gunderson, Lauren
Extractions
Herb/Pest


1.2.1.6 


Sudholt, Emily
Extractions
Herb/Pest


1.2.1.7


Pickard, Josie 
Analyst


VPH Team
1.2.7.3
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Edwards, Tabitha
Front Office
Supervisor


1.7


Olson, Kristy
Supervisor


Admin Support
1.7.1


 Aschim, Rebecca
Admin Support


1.7.1.1


Newman, Julie M.
Admin Support


1.7.1.2


Pearce, Deedee
Admin Support


1.7.1.4


Zormeir, Janet
Front Desk


1.7.1.6


Moya, Maureen
Admin Support


1.7.1.7


Log In
1.7.2


Cadreau, Leslie S.
Log In
1.7.2.5


Gancze, Lisa D.
Log In Prep


1.7.2.4


Lippard, Jill
Log In Prep


1.7.2.6


McCartney, Gina 
Log In


 1.7.2.2
.50 FTE 


Nees, Randa.
Log In


1.7.2.3


Gallogly, Peter J. 
Shipping
 Ship/Rec


1.7.3


Reuss, Kaitlin
Ship/Rec
1.7.3.1


Stricker, Theresa
Ship/Rec
1.7.3.2


Klier, Judy A.
Tech Proofing


1.7.2.8


Carver, Genoa
Ship/Rec
1.7.3.3


VACANT
Supplies Main


1.7.3.4


Energy Laboratories / Lab Services


Kleehammer, 
Michele
 Log In
 1.7.2.7


Valero,Tony
Log-in
1.7.2.1


Canen, Kendra
Supplies Main


1.7.3.5
50%FTE
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Rohrer, Cindy
Wet Chemistry


1.4


Valkenburg, Linda
Microbiology 
Supervisor


1.4.1


Mallett, Sonya
Ag/Mining/Soils 


Supervisor
1.4.2


Hazardous Waste
Haz Waste 
Supervisor


1.4.3 


Aq Tox
Supervisor


1.4.5


Conard, Mary
Aq Tox (Lead) 


1.4.5.1


Pohlman, Kim 
Aq Tox
1.4.5.2


Reid, Robert
Aq Tox
1.4.5.3


 Warren, Jody
Same Day 
Supervisor


1.4.6 


Van Cleave, Jason
Same Day/Smp


1.4.6.1


Schuster, Brandy 
Same Day/Smp


1.4.6.2


Jones, Quincee
Same Day/Smp


1.4.6.3


Fox, Rebecca
Same Day/Smp


1.4.6.4


Wolters, Patrick
Same Day/Smp


1.4.6.5


Leverich, Janina
Nutrients 


Supervisor
1.4.7 


Arthun, Nate 
Nutrients
1.4.7.5


Gunderson, Paige
Nutrients
1.4.7.2


50% FTE


Reid, Deseree
Nutrients
1.4.7.8


Nienaber, Sara
Proofing
1.4.9.1


Miller, Jillian
Nutrients
1.4.7.3


Hougen, Megan
Proofing
1.4.9.2


Harper, Justin.
Nutrients
1.4.7.6 


25%FTE


Salle, Robert
Nutrients
1.4.7.1


Hunt, Ron
Metals Supervisor


1.4.8


Racki, Sydni
Metals
1.4.8.5


Spitzer, Mark
Metals
1.4.8.4


Merrin, Angela 
Metals
1.4.8.3


Wintrode, Jason
Metals
1.4.8.2


Harper, Justin
Haz Waste 


1.4.3.2
(75% FTE)  


Saunders, Mark
Haz Waste 


1.4.3.1


Van Cleave, Jason
BOD 


1..4.1.2


Dvorak, Nu
Soils


1.4.2.1


Robinson, Jie
Aq Tox
1.4.5.4


Energy Laboratories / Inorganics


Campbell, Pat
Haz Waste


1.4.3.3


Edwards, Mike
Soils


1.4.2.2


 Temp Employee
Soils


1.4.2.3


Conter, Keri
Proofing 


Supervisor
1.4.9 


Painter, Faith
Aq Tox
1.4.5.5


50% FTE


Painter, Faith
Micro
1.41.3
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Board of Directors


Energy Laboratories / Project Management


Wynn Pippin
Project Manager


 16.1 


Shari Endy
Project Manager


 16.2
Nevada Project Mgr


Janina Leverich
Project Manager/
Data Reviewer


16.3 


Co-Managers
Cindy Rohrer
Gary Warren


Bradley, Lisa
Vice President/


Director of Operations


Gina McCartney
Junior Project Manager


 16.4
.50 FTE
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Energy Laboratories, Inc.   Billings, Montana 
 


WILLIAM T. BROWN 
 


President 
 


Responsible for corporate direction and operations of Energy Laboratories, Inc. 
 
Experience: Thirty plus years of experience in environmental laboratory operations including lab manager, 
supervisor of organic analysis and senior organic chemist. Experienced in Gas Chromatography, Gas 
Chromatography/Mass Spectrometry (GC/MS), sample preparation and extraction, ion chromatography and 
chromatography data systems. 
 
Education 
Bachelor of Science in Fish and Wildlife, Montana State University, Bozeman, Montana, 1977 
 
Professional Experience 
1986 to present, President - Energy Laboratories, Inc 
 
1981 - 1987, Manager - Energy Laboratories, Inc., Branch Laboratory, Gillette, Wyoming. Responsible for 
routine analysis and quality control of water, natural gas, and petroleum products. Involved in field on site 
sampling and testing, meter calibrations, and supervision of branch laboratory staff. 
 
1979 - 1981, Laboratory Technician - Energy Laboratories, Inc., Billings, Montana. Responsible for the 
natural gas and petroleum products department of the lab including field natural gas testing. Also involved 
with various work in water and soil analysis including formal training in ion chromatography. 
 
1977 - 1979, Fisheries Biologist - Water and Forests Department of the Government of Niger, Africa. While in 
the Peace Corps, responsible for developing fisheries management programs in a specific region including 
monitoring water quality by on-site testing. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LISA A BRADLEY PH.D. 
 


Vice President/ Director of Corporate Laboratory Operations 
 


Responsible for development and oversight of technical operations for Energy Laboratories, Inc. 
 
Experience: Interim laboratory manager, supervisor of inorganic analysis, supervisor of elemental analysis, 
senior elemental analyst, research assistant, laboratory environmental technician. 
Experienced in atomic absorption spectroscopy (AA), inductively coupled plasma optical emission (ICPOES), 
and mass spectrometry (ICP-MS). 
 
Education 
Ph.D., Analytical Chemistry, Indiana University - Bloomington, Indiana, 1996 
Bachelor of Science, Chemistry, Montana State University, Bozeman, Montana, 1990 
 
Professional Experience 
2007-Present, Director of Corporate Technical Operations- Energy Laboratories, Inc., Billings, MT. 
2008- Interim Laboratory Manager- Energy Laboratories, Inc., Casper, WY: Supervision of the Casper 
laboratory. 
 
2005-2008, Supervisor, Inorganics Dept.- Energy Laboratories, Inc., Billings, MT: Responsible for supervision 
and management of inorganics laboratory. 
 
2000-2005-Supervisor, Metals Dept- Energy Laboratories, Inc., Billings, MT: Supervised metals department; 
performed chemical analyses using laboratory instrumentation. 
 
1996- 2000, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana: Performed atomic absorption 
spectroscopy (AA), inductively coupled plasma optical emission (ICP-OES), and mass spectrometry (ICP-
MS) analyses. 
October 1990-1995, Research Assistant/Department of Chemistry - Indiana University, Bloomington, Indiana. 
August, 1990-December, 1992, Associate Instructor of Chemistry - Indiana University, Bloomington, Indiana. 
 
1989, Laboratory Technician - Intermountain Laboratory, Bozeman, Montana. 
 
1986-1990, Undergraduate Research Assistant - Montana State University, Bozeman, Montana 
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Energy Laboratories, Inc.   Billings, Montana 
 


  


TRACY A. DANGERFIELD, CPA, MBA 
 


Treasurer and Chief Financial Officer 
 
Experienced in business leadership, management and strategic development.  Extensive background in 
accounting, finance and organizational development.  
 
Education 
Master of Business Administration, University of Montana, Missoula, MT  2013 
Certified Public Accountant, 1992 
Bachelor of Science, Business Administration, Minor in Accounting, Eastern Montana College, Billings, 
MT 1989 
 
Professional Experience 
1989-Present, Chief Financial Officer-Energy Laboratories, Inc., Billings, Montana.   
Responsible for initiating, developing, and directing administrative operations including finance, human 
resources, taxation and marketing.  Involved with growing Energy Laboratories, Inc. (ELI) from 20 
employees to over 225, quadrupling revenues, and expanding to six locations throughout the Rocky 
Mountain Region.  Steered the implementation of an Employee Stock Ownership Plan, transacted the 
ensuing 30% purchase of ELI, and continues to serve as Plan Trustee. 
 
1985 -1989 Office Management-Energy Laboratories, Inc., Billings, Montana.  
Responsible for daily office operations and management of staff.  
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Energy Laboratories, Inc.   Billings, Montana 
 


 


CORNELIUS A. VALKENBURG PH.D. 
 


Senior Analytical Chemist/Quality Assurance Officer 
 
Education 
Ph.D., Analytical Chemistry, Montana State University, Bozeman, Montana, 1987 
Bachelor of Arts, Biology with minor in Chemistry, Carroll College, Helena, Montana, 1979 
 
Professional Experience 
1992- Present, Analytical Chemist/Quality Assurance Officer - Energy Laboratories, Inc., Billings, Montana. Corporate 
Quality Assurance Officer responsible for the Quality Assurance monitoring of laboratory operations. Performs 
method development, prepares and updates standard operating procedures, performs technical training, and involved 
with special projects. Manages laboratory solvent recycling program. 
1989 - 1992, Senior Organic Analytical Chemist - ICF Kaiser Engineers, Las Vegas, Nevada. Provide supervisory 
and technical support in the design, preparation, analysis, and multi-laboratory certification of analytical method 
performance evaluation materials used to evaluate current and proposed EPA organic analytical procedures. Also 
review proposed EPA methods contracts for technical accuracy. Secondary duties as Laboratory Safety Officer. 
1987 - 1989, Senior Scientist - Lockheed Engineering and Sciences Company, Environmental Programs (Organic 
Chemistry Section), Las Vegas, Nevada. Responsible for research and development projects as applied to improved 
methods for the analysis of EPA priority pollutants. Areas of study include: liquid-liquid extractions, solid-phase 
extraction, soil leachability modeling (TCLP), chemical derivatives for gas and liquid chromatography, production of 
performance evaluation materials, gas chromatographic methods, supercritical fluid chromatography and extraction, 
and laboratory automation. 
1981 - 1987, Ph.D. Candidate, Graduate Research, Assistant - Montana State University, Department of Chemistry, 
Bozeman, Montana. Research in gas chromatographic detector design, modification, and characterization by 
computer modeling. Teaching of undergraduate laboratories in the areas of inorganic, organic, and analytical 
chemistry. 
1981 - 1981, Research and Development Chemist - Falls Chemicals, Great Falls, Montana. Methods development for 
the analysis of raw materials and formulated products used or produced by Falls Chemicals. Performed optimization 
studies for plant chemical processes. 
1980 - 1981, Research Technician - Oregon Graduate Center, Beaverton, Oregon. Synthesis and purification of 
polyamine dueterated analogues for their use as internal standards in mass spectrometry. 
1978 - 1979, Field Technician and Student Researcher - State of Montana Water Quality Bureau and Carroll College, 
Helena, Montana. Evaluate the effects of subsurface drainage on saline seep areas. 
Summer 1978, Lab Technician - American Chemet Corporation, East Helena, Montana. Quality control for the 
manufacture of CuO and CuO2, and the trace analysis of Pb. Methods used were wet chemistry, electrochemistry, 
and atomic absorption. 
 
Technical Training 
Technical Writing, University of Nevada, Las Vegas, Nevada, 1988 
Emergency Medical Training, Hillsboro Medical Hospital, 1981 
Mass Spectrometry, Oregon Graduate Center, 1981 
Dale Carnegie Management Training, Billings, Montana, 1996 
Dale Carnegie Graduate Assistant Training, Billings, Montana 1997 
 
Professional Organizations 
American Chemical Society 


1/27/2014  Curricula Vitae of Key Laboratory Personnel Page 5 of 13 
 







 
 


Energy Laboratories, Inc.   Billings, Montana 
 


  
GARY WARREN 


 
Co-Manager 


 
Supervisor Of Trace Organic Analysis 
 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
Education 
Bachelor of Science, Eastern Montana College, Billings, MT 1990 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Mr. Warren supervises the Organics 
group at the Billings laboratory.  He is responsible for day-to-day operations of the organics department, 
training of staff, assists lab personnel with procedural development and troubleshooting, maintains 
extraction/analysis equipment, performs data technical review and assures compliance with lab policies.  
Mr. Warren also provides method development and analysis in trace organics by GC, GC/MS, and 
LC/MS. 
 
2008 – 2013: Organics Department Supervisor Energy Laboratories, Inc., Billings, MT 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
1993 – 2008: Trace Organics Analytical Chemist/Department Supervisor, Energy Laboratories, Inc., 
Billings, MT. Method development and analysis in trace organics by GC, GC/MS, LC/MS.  Supervised 
various areas in the organics department.  Helped maintain extraction/analysis equipment. Trained staff. 
 
1991 – 1993: Laboratory Technician/Supervisor , Energy Laboratories, Inc., Billings, MT 
Responsible for all aspects of trace organic extraction department. 
 
Technical Training 
Solid Phase Extraction Techniques, Zymark Corporation, USGS Laboratory, Denver, 1992 
Dale Carnegie Management Training, Billings, Montana, 1996 
Environmental Lab Certification Program, Department of Health, State of Utah, 2000 
Chromatography/Mass Spectrometry Principles and Practice, American Chemical Society Short Course, 
2006 
Interaction Management Training, Billings, Montana 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


CINDY ROHRER 
 


Co-Manager 
Supervisor of Inorganics, Hazardous Waste, Soils, and Aquatic Toxicology Departments 


 
Experienced in supervision and management of staff, training analysts, and performing the following 
analyses: Anion, alkalinity, acidity, metals analysis (ICP-MS), Mercury analysis, 
Flame FAA, UV and pH. 
 
Education 
Bachelor of Science, Rocky Mountain College, Billings, MT 2000 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Ms. Rohrer supervises the Inorganics, 
Hazardous Waste, Soils, and Aquatic Toxicology analysis groups at the Billings laboratory.  She 
supervises department operation, staff training, maintains QA/QC criteria, oversees audits, coordinates 
tasks with other departments, and performs data validation.  
 
2011-Present- Inorganics and Aquatic Toxicology Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics and aquatic toxicology department. 
Responsibilities include supervision of Inorganics and Aquatic Toxicology staff, maintain QA/QC criteria, 
oversee audits, review and improve Inorganics and Aquatic Toxicology department operations, coordinate 
tasks with other departments, and proofing data. 
 
2008-Present- Inorganics Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics department. Responsibilities include 
supervision of Inorganics staff, maintain QA/QC criteria, oversee audits, review and improve Inorganics 
department operations, coordinate tasks with other departments, and proofing data. 
 
2006-2007- Inorganics Assistant Supervisor- Energy Laboratories, Inc., Billings, MT.  
Responsibilities included training of new analysts, QC method development; oversee audits, and 
management of samples. 
 
1999- Montana State University, Billings, MT. Researched SOD mimetics, studied SOD mimetic activity of 
Copper Kinetin. Ran UV Spectrometry, pH meter, Mass Spec, and Flame AA. 
 
Technical Training 
Dale Carnegie Course 2004 
Interaction Management Training 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


 
TIMOTHY D. BAILEY PH.D. 


 
Senior Analytical Chemist/Software Architect 


 
Laboratory instrumentation experience working for a commercial laboratory and for a major international 
chemical producer. Tim is knowledgeable with inductively coupled plasma optical emission (ICP-OES) 
and mass spectrometer (ICP-MS), and atomic absorption (AA) techniques. He has extensive experience 
with implementation of EPA Good Laboratory Practices programs, statistical quality management for 
laboratory analysis, and EPA SW-846, 500, and 600 series analytical methodologies. Tim is a senior 
member of the IT development staff.  He helps to architect solutions that improve the quality and 
efficiency of Energy Laboratories analytical operations.  These solutions range across our Laboratory 
Information System, metals and radiochemistry applications.  Tim brings a solid understanding of the 
laboratory chemistry to our IT organization to help generate best in class solutions.   
 
Education 
Ph.D., Analytical Chemistry, University of Wisconsin-Madison, Madison, Wisconsin, 1989 
Bachelor of Arts, Chemistry, Montana State University, Bozeman, Montana, 1980 
 
Professional Experience 
 
1994- Present, Senior Analytical Chemist/Software Architect - Energy Laboratories, Inc., Billings, 
Montana. 
 
1989-1994, Project Leader/Senior Research Chemist - The Dow Chemical Company, Midland, Michigan. 
 
1988-1989, Graduate Technical Assistant/Chemistry Department Instrument Center - University of 
Wisconsin-Madison, Madison, Wisconsin. 
 
1984-1988, Graduate Teaching Assistant/Analytical and General Chemistry - University of Wisconsin-
Madison, Madison, Wisconsin. 
 
1980-1984, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana. 
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Energy Laboratories, Inc.   Billings, Montana 
 


STEPHEN B. DILTS, PH.D. 
 


Senior Analytical Chemist 
 
 
Education 
Ph.D., Analytical Chemistry, Washington State University, Pullman, WA, 1993 
M.S., Analytical Chemistry, Washington State University, Pullman, WA, 1985 
B.S., Chemistry, Montana State University, Bozeman, MT, 1981 
 
Professional Experience 
1994-Present, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Volatile organics GC/MS supervisor and analyst. 
 
1993-1994, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Supervisor of the organics extraction laboratory. 
 
1989-1993, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman, WA. 
Performed field research in the analysis of atmospheric organic compounds. 
 
1986-1989, Chemist- Montana Department of Agriculture-Laboratory Bureau, Bozeman, MT. Performed 
pesticide, hazardous waste and toxicological analysis for regulatory purposes. 
1982-1985, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman , 
WA. Performed field research in the analysis of atmospheric sulfur compounds. 
 
1982, Laboratory Technician- Halliburton Services, Inc., Evansville, WY. Performed oil field water, 
cement, and soils analysis. 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


WYNN PIPPIN 
 


Project Manager 
 
Education 
B.S. Microbiology, Agronomy, South Dakota State University, Brookings, South Dakota 1977 
B.A. Biology/Chemistry, South Dakota State University, Brookings, South Dakota 1977 
Masters credits in Hydrology, University of Wyoming, Laramie, Wyoming 1981-1982 
 
Professional Experience 
1997-Present, Project Manager, Energy Laboratories, Inc., Billings, Montana. Duties include Project 
Management of Safe Drinking Water Act (SDWA), refinery RFI clients and others. Performs data review 
of technical reports issued to clients. Represents Energy Laboratories, Inc. at various marketing activities. 
 
1989-1997, Project Manager, Inter-Mountain Laboratories, Inc., Bozeman, Montana. Analyzed water and 
soil samples for VOCs, SVOCs, Pesticides and Herbicides. Supervised laboratory personnel, served as 
project manager for Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), 
mining and refinery clients. Served as Quality Assurance Officer for the laboratory. 
 
1981-1989, Chemist, Wyoming Department of Agriculture, Laramie, Wyoming. Analyzed water, soil, 
tissue samples for general chemistry, metals, VOCs, pesticides, herbicides, method development for 
metals in tissue. 
 
1978-1981, Program Director, South Dakota Department of Agriculture, Pierre, South Dakota. 
Supervised soil/water irrigation compatibility program. 
 
1977-1978, Chemist, Desert Research Institute, Reno, Nevada. Analyzed water samples for anions, 
perform cation/anion balances, and experiment with extraction of U w/resin. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LINDA VALKENBURG 
 


Microbiology Senior Analyst 
 
Education 
Bachelor of Science, Microbiology with Minor in Chemistry, Montana State University, Bozeman, 
Montana-Graduated with Honors 1985 
United States Navy, Hospital Corps School-Graduated with Honors 1973-1979 
 
Professional Experience 
2002-Present, Microbiology Supervisor/Chemist, Energy Laboratories Inc., Billings, MT. 
Microbiology supervisor and analyst.  Responsible for supervision and management of Microbiology 
department.  Duties also include performance of bacteriologic analyses of drinking water, wastewater, 
and soil, and client interaction.    Also responsible for Biochemical Oxygen Demand (BOD) and 
Carbonaceous Biochemical Oxygen Demand (CBOD) analyses. 
1997-2002 Chemist, Energy Laboratories, Inc., Billings, MT 
Duties included performing ion chromatography analyses on the Dionex, alkalinities, acidities, and solids 
tests. 
1985-1986 Microbiologist, Montana State Diagnostic Lab/Veterinary Research Center, Bozeman, MT.  
Microbiology scientist: Isolation and research on bovine and porcine Campylobacter.  Duties included 
transfer of cultures, collection of cultures, plating cultures, gram-staining characterization of optimal 
growing condition.  Group earned “Father’s of invention” Award for creating a bovine vaccine for 
Campylobacter. 
1987-1991 Command Senior Chief, Naval and Marine Corps Reserve Center, Las Vegas, NV 
1997 Command Senior Chief, Naval and Marine Corps Reserve Center, Billings, MT 
1997-1999 Leading Senior Chief Petty Officer, Naval Reserve Fleet Hospital, Billings, MT 
2000-2003, 2004-2005 Command Master Chief, Naval Reserve Center, Billings, MT 
Duties included command and leadership role as Command Master Chief. 
 
Technical Training 
Certified to analyze MT Public Drinking Water Supplies for Microbiological Contaminants 2003 
Command Master Chief Training Course, New Orleans, LA 1999 
Health and Resource Management Course, Bethesda, Ma 1996 
Naval Fleet Hospital Operations and Training Course, Phase 1 & 11, 1994, 1995 
Medical Effects of Nuclear Weapons, Fort Lewis, Tacoma, WA 1992 
Instructor Training Course, Las Vegas, NV 1988 
Medical Entomology & Pest Management Technology Course, Alameda, CA 1987 
Leadership and Management, Education Training, Bangor, WA 1984 
Annual Montana Emergency Medical Symposium, Billings, MT 1993-2000 
CPR Instructor: recertified 1996, 1997, 2005 
EMT certification 1980, 1999 
First Aid Instructor certification 1982 
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Energy Laboratories, Inc.   Billings, Montana 
 


LEIGH ANN WISE 
Co-Supervisor Billings Organics Department 


Supervisor of Semi Volatile Drinking Water Analysis 
 
Education 
Bachelor of Science, Biology, Montana State University, Billings, MT 2000 
Bachelor of Science, Chemistry, Montana State University, Billings, MT 2003 
 
Professional Experience 
2013 – Present: Co-Supervisor Organics Department, Energy Laboratories, Inc., Billings, MT.  Supervises 
the various areas of the Billings Organics Department groups, encourage the professional development of 
staff, and maintains quality assurance and control criteria.  Technically reviews data and reports and 
assists with the upkeep and maintenance of laboratory certifications. 
 
2009 – 2013: Supervisor of Semi Volatile Drinking Water Analysis, Energy Laboratories, Inc., Billings, MT.  
Coached staff and managed sample load and analysis.  Developed modules and guidelines for training, 
employee performances, and compensation reviews.  Provided goals and expectations to staff and 
monitored progress.  Managed department and laboratory issues as they arose and addressed employee 
performance as needed.  Maintained method standard operating procedures and technically reviewed 
data and reports.   
 
2000 – 2009:  Chemist, Energy Laboratories, Inc., Billings, MT.  Became certified in the analysis of 
volatile organic, semi volatile organic, pesticide, herbicide, and polychlorinated biphenyl compounds in 
various sample matrices.   Maintained and operated various types of instrumentation including Gas 
Chromatography, Gas Chromatography/Mass Spectrometry, Electron Capture Detector, Chemical 
Ionization, and Purge and Trap.   Managed sample loads, maintained quality assurance and control 
criteria, and performed method development and improvements.   
 
Technical Training 
Interaction Management Essentials of Leadership, Development Dimensions International, Billings, MT 
2012 
Excelling as a Manager or Supervisor, SkillPath Seminar, Billings, MT 2010 
GC/MS Training Seminar, Restek Corporation, Butte, Montana 2005 
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Energy Laboratories, Inc.   Billings, Montana 
 


GREG WARING 
 


IT Director 
 
Experienced in information technology operations and management including: infrastructure support, 
hardware provisioning, software development and vendor management. 
 
Education 
Bachelor of Science in Computer Science,  Minor in Business Management.  Montana Tech of the 
University of Montana.  December 1996 
 
Professional Experience 
2011-Present. IT Director – Energy Laboratories.  Billings MT.   
Responsible for all aspects of IT operations including: personnel management, process improvement, 
software maintenance and development, desktop support operations, server and network management, 
vendor management. 
 
2007-2010 Client Care Manager – Zoot Enterprises.  Bozeman, MT. 
Responsible for delivery, client satisfaction and  growth of major client accounts including some of the 
largest financial institutions in the nation.   
 
2005-2007  PM and Consulting Group Manager.   Zoot Enterprises.  Bozeman, MT. 
Managed the operation of the Project Management and Consulting teams.  Responsible for: process 
development and delivery standardization, resolution of client escalations, personnel management. 
 
1997-2005 Project Manager.  EDS (Electronic Data Systems a component of HP).   
Managed projects and delivered IT initiatives for multiple clients and industries.  Projects ranged from 
upgrade and testing initiatives to large multi-system application development for Fortune 100 companies 
and government agencies.    
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Energy Laboratories, Inc.   Billings, Montana 
 


WILLIAM T. BROWN 
 


President 
 


Responsible for corporate direction and operations of Energy Laboratories, Inc. 
 
Experience: Thirty plus years of experience in environmental laboratory operations including lab manager, 
supervisor of organic analysis and senior organic chemist. Experienced in Gas Chromatography, Gas 
Chromatography/Mass Spectrometry (GC/MS), sample preparation and extraction, ion chromatography and 
chromatography data systems. 
 
Education 
Bachelor of Science in Fish and Wildlife, Montana State University, Bozeman, Montana, 1977 
 
Professional Experience 
1986 to present, President - Energy Laboratories, Inc 
 
1981 - 1987, Manager - Energy Laboratories, Inc., Branch Laboratory, Gillette, Wyoming. Responsible for 
routine analysis and quality control of water, natural gas, and petroleum products. Involved in field on site 
sampling and testing, meter calibrations, and supervision of branch laboratory staff. 
 
1979 - 1981, Laboratory Technician - Energy Laboratories, Inc., Billings, Montana. Responsible for the 
natural gas and petroleum products department of the lab including field natural gas testing. Also involved 
with various work in water and soil analysis including formal training in ion chromatography. 
 
1977 - 1979, Fisheries Biologist - Water and Forests Department of the Government of Niger, Africa. While in 
the Peace Corps, responsible for developing fisheries management programs in a specific region including 
monitoring water quality by on-site testing. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LISA A BRADLEY PH.D. 
 


Vice President/ Director of Corporate Laboratory Operations 
 


Responsible for development and oversight of technical operations for Energy Laboratories, Inc. 
 
Experience: Interim laboratory manager, supervisor of inorganic analysis, supervisor of elemental analysis, 
senior elemental analyst, research assistant, laboratory environmental technician. 
Experienced in atomic absorption spectroscopy (AA), inductively coupled plasma optical emission (ICPOES), 
and mass spectrometry (ICP-MS). 
 
Education 
Ph.D., Analytical Chemistry, Indiana University - Bloomington, Indiana, 1996 
Bachelor of Science, Chemistry, Montana State University, Bozeman, Montana, 1990 
 
Professional Experience 
2007-Present, Director of Corporate Technical Operations- Energy Laboratories, Inc., Billings, MT. 
2008- Interim Laboratory Manager- Energy Laboratories, Inc., Casper, WY: Supervision of the Casper 
laboratory. 
 
2005-2008, Supervisor, Inorganics Dept.- Energy Laboratories, Inc., Billings, MT: Responsible for supervision 
and management of inorganics laboratory. 
 
2000-2005-Supervisor, Metals Dept- Energy Laboratories, Inc., Billings, MT: Supervised metals department; 
performed chemical analyses using laboratory instrumentation. 
 
1996- 2000, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana: Performed atomic absorption 
spectroscopy (AA), inductively coupled plasma optical emission (ICP-OES), and mass spectrometry (ICP-
MS) analyses. 
October 1990-1995, Research Assistant/Department of Chemistry - Indiana University, Bloomington, Indiana. 
August, 1990-December, 1992, Associate Instructor of Chemistry - Indiana University, Bloomington, Indiana. 
 
1989, Laboratory Technician - Intermountain Laboratory, Bozeman, Montana. 
 
1986-1990, Undergraduate Research Assistant - Montana State University, Bozeman, Montana 
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Energy Laboratories, Inc.   Billings, Montana 
 


  


TRACY A. DANGERFIELD, CPA, MBA 
 


Treasurer and Chief Financial Officer 
 
Experienced in business leadership, management and strategic development.  Extensive background in 
accounting, finance and organizational development.  
 
Education 
Master of Business Administration, University of Montana, Missoula, MT  2013 
Certified Public Accountant, 1992 
Bachelor of Science, Business Administration, Minor in Accounting, Eastern Montana College, Billings, 
MT 1989 
 
Professional Experience 
1989-Present, Chief Financial Officer-Energy Laboratories, Inc., Billings, Montana.   
Responsible for initiating, developing, and directing administrative operations including finance, human 
resources, taxation and marketing.  Involved with growing Energy Laboratories, Inc. (ELI) from 20 
employees to over 225, quadrupling revenues, and expanding to six locations throughout the Rocky 
Mountain Region.  Steered the implementation of an Employee Stock Ownership Plan, transacted the 
ensuing 30% purchase of ELI, and continues to serve as Plan Trustee. 
 
1985 -1989 Office Management-Energy Laboratories, Inc., Billings, Montana.  
Responsible for daily office operations and management of staff.  
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Energy Laboratories, Inc.   Billings, Montana 
 


 


CORNELIUS A. VALKENBURG PH.D. 
 


Senior Analytical Chemist/Quality Assurance Officer 
 
Education 
Ph.D., Analytical Chemistry, Montana State University, Bozeman, Montana, 1987 
Bachelor of Arts, Biology with minor in Chemistry, Carroll College, Helena, Montana, 1979 
 
Professional Experience 
1992- Present, Analytical Chemist/Quality Assurance Officer - Energy Laboratories, Inc., Billings, Montana. Corporate 
Quality Assurance Officer responsible for the Quality Assurance monitoring of laboratory operations. Performs 
method development, prepares and updates standard operating procedures, performs technical training, and involved 
with special projects. Manages laboratory solvent recycling program. 
1989 - 1992, Senior Organic Analytical Chemist - ICF Kaiser Engineers, Las Vegas, Nevada. Provide supervisory 
and technical support in the design, preparation, analysis, and multi-laboratory certification of analytical method 
performance evaluation materials used to evaluate current and proposed EPA organic analytical procedures. Also 
review proposed EPA methods contracts for technical accuracy. Secondary duties as Laboratory Safety Officer. 
1987 - 1989, Senior Scientist - Lockheed Engineering and Sciences Company, Environmental Programs (Organic 
Chemistry Section), Las Vegas, Nevada. Responsible for research and development projects as applied to improved 
methods for the analysis of EPA priority pollutants. Areas of study include: liquid-liquid extractions, solid-phase 
extraction, soil leachability modeling (TCLP), chemical derivatives for gas and liquid chromatography, production of 
performance evaluation materials, gas chromatographic methods, supercritical fluid chromatography and extraction, 
and laboratory automation. 
1981 - 1987, Ph.D. Candidate, Graduate Research, Assistant - Montana State University, Department of Chemistry, 
Bozeman, Montana. Research in gas chromatographic detector design, modification, and characterization by 
computer modeling. Teaching of undergraduate laboratories in the areas of inorganic, organic, and analytical 
chemistry. 
1981 - 1981, Research and Development Chemist - Falls Chemicals, Great Falls, Montana. Methods development for 
the analysis of raw materials and formulated products used or produced by Falls Chemicals. Performed optimization 
studies for plant chemical processes. 
1980 - 1981, Research Technician - Oregon Graduate Center, Beaverton, Oregon. Synthesis and purification of 
polyamine dueterated analogues for their use as internal standards in mass spectrometry. 
1978 - 1979, Field Technician and Student Researcher - State of Montana Water Quality Bureau and Carroll College, 
Helena, Montana. Evaluate the effects of subsurface drainage on saline seep areas. 
Summer 1978, Lab Technician - American Chemet Corporation, East Helena, Montana. Quality control for the 
manufacture of CuO and CuO2, and the trace analysis of Pb. Methods used were wet chemistry, electrochemistry, 
and atomic absorption. 
 
Technical Training 
Technical Writing, University of Nevada, Las Vegas, Nevada, 1988 
Emergency Medical Training, Hillsboro Medical Hospital, 1981 
Mass Spectrometry, Oregon Graduate Center, 1981 
Dale Carnegie Management Training, Billings, Montana, 1996 
Dale Carnegie Graduate Assistant Training, Billings, Montana 1997 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


  
GARY WARREN 


 
Co-Manager 


 
Supervisor Of Trace Organic Analysis 
 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
Education 
Bachelor of Science, Eastern Montana College, Billings, MT 1990 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Mr. Warren supervises the Organics 
group at the Billings laboratory.  He is responsible for day-to-day operations of the organics department, 
training of staff, assists lab personnel with procedural development and troubleshooting, maintains 
extraction/analysis equipment, performs data technical review and assures compliance with lab policies.  
Mr. Warren also provides method development and analysis in trace organics by GC, GC/MS, and 
LC/MS. 
 
2008 – 2013: Organics Department Supervisor Energy Laboratories, Inc., Billings, MT 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
1993 – 2008: Trace Organics Analytical Chemist/Department Supervisor, Energy Laboratories, Inc., 
Billings, MT. Method development and analysis in trace organics by GC, GC/MS, LC/MS.  Supervised 
various areas in the organics department.  Helped maintain extraction/analysis equipment. Trained staff. 
 
1991 – 1993: Laboratory Technician/Supervisor , Energy Laboratories, Inc., Billings, MT 
Responsible for all aspects of trace organic extraction department. 
 
Technical Training 
Solid Phase Extraction Techniques, Zymark Corporation, USGS Laboratory, Denver, 1992 
Dale Carnegie Management Training, Billings, Montana, 1996 
Environmental Lab Certification Program, Department of Health, State of Utah, 2000 
Chromatography/Mass Spectrometry Principles and Practice, American Chemical Society Short Course, 
2006 
Interaction Management Training, Billings, Montana 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


CINDY ROHRER 
 


Co-Manager 
Supervisor of Inorganics, Hazardous Waste, Soils, and Aquatic Toxicology Departments 


 
Experienced in supervision and management of staff, training analysts, and performing the following 
analyses: Anion, alkalinity, acidity, metals analysis (ICP-MS), Mercury analysis, 
Flame FAA, UV and pH. 
 
Education 
Bachelor of Science, Rocky Mountain College, Billings, MT 2000 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Ms. Rohrer supervises the Inorganics, 
Hazardous Waste, Soils, and Aquatic Toxicology analysis groups at the Billings laboratory.  She 
supervises department operation, staff training, maintains QA/QC criteria, oversees audits, coordinates 
tasks with other departments, and performs data validation.  
 
2011-Present- Inorganics and Aquatic Toxicology Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics and aquatic toxicology department. 
Responsibilities include supervision of Inorganics and Aquatic Toxicology staff, maintain QA/QC criteria, 
oversee audits, review and improve Inorganics and Aquatic Toxicology department operations, coordinate 
tasks with other departments, and proofing data. 
 
2008-Present- Inorganics Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics department. Responsibilities include 
supervision of Inorganics staff, maintain QA/QC criteria, oversee audits, review and improve Inorganics 
department operations, coordinate tasks with other departments, and proofing data. 
 
2006-2007- Inorganics Assistant Supervisor- Energy Laboratories, Inc., Billings, MT.  
Responsibilities included training of new analysts, QC method development; oversee audits, and 
management of samples. 
 
1999- Montana State University, Billings, MT. Researched SOD mimetics, studied SOD mimetic activity of 
Copper Kinetin. Ran UV Spectrometry, pH meter, Mass Spec, and Flame AA. 
 
Technical Training 
Dale Carnegie Course 2004 
Interaction Management Training 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


 
TIMOTHY D. BAILEY PH.D. 


 
Senior Analytical Chemist/Software Architect 


 
Laboratory instrumentation experience working for a commercial laboratory and for a major international 
chemical producer. Tim is knowledgeable with inductively coupled plasma optical emission (ICP-OES) 
and mass spectrometer (ICP-MS), and atomic absorption (AA) techniques. He has extensive experience 
with implementation of EPA Good Laboratory Practices programs, statistical quality management for 
laboratory analysis, and EPA SW-846, 500, and 600 series analytical methodologies. Tim is a senior 
member of the IT development staff.  He helps to architect solutions that improve the quality and 
efficiency of Energy Laboratories analytical operations.  These solutions range across our Laboratory 
Information System, metals and radiochemistry applications.  Tim brings a solid understanding of the 
laboratory chemistry to our IT organization to help generate best in class solutions.   
 
Education 
Ph.D., Analytical Chemistry, University of Wisconsin-Madison, Madison, Wisconsin, 1989 
Bachelor of Arts, Chemistry, Montana State University, Bozeman, Montana, 1980 
 
Professional Experience 
 
1994- Present, Senior Analytical Chemist/Software Architect - Energy Laboratories, Inc., Billings, 
Montana. 
 
1989-1994, Project Leader/Senior Research Chemist - The Dow Chemical Company, Midland, Michigan. 
 
1988-1989, Graduate Technical Assistant/Chemistry Department Instrument Center - University of 
Wisconsin-Madison, Madison, Wisconsin. 
 
1984-1988, Graduate Teaching Assistant/Analytical and General Chemistry - University of Wisconsin-
Madison, Madison, Wisconsin. 
 
1980-1984, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana. 
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Energy Laboratories, Inc.   Billings, Montana 
 


STEPHEN B. DILTS, PH.D. 
 


Senior Analytical Chemist 
 
 
Education 
Ph.D., Analytical Chemistry, Washington State University, Pullman, WA, 1993 
M.S., Analytical Chemistry, Washington State University, Pullman, WA, 1985 
B.S., Chemistry, Montana State University, Bozeman, MT, 1981 
 
Professional Experience 
1994-Present, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Volatile organics GC/MS supervisor and analyst. 
 
1993-1994, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Supervisor of the organics extraction laboratory. 
 
1989-1993, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman, WA. 
Performed field research in the analysis of atmospheric organic compounds. 
 
1986-1989, Chemist- Montana Department of Agriculture-Laboratory Bureau, Bozeman, MT. Performed 
pesticide, hazardous waste and toxicological analysis for regulatory purposes. 
1982-1985, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman , 
WA. Performed field research in the analysis of atmospheric sulfur compounds. 
 
1982, Laboratory Technician- Halliburton Services, Inc., Evansville, WY. Performed oil field water, 
cement, and soils analysis. 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


WYNN PIPPIN 
 


Project Manager 
 
Education 
B.S. Microbiology, Agronomy, South Dakota State University, Brookings, South Dakota 1977 
B.A. Biology/Chemistry, South Dakota State University, Brookings, South Dakota 1977 
Masters credits in Hydrology, University of Wyoming, Laramie, Wyoming 1981-1982 
 
Professional Experience 
1997-Present, Project Manager, Energy Laboratories, Inc., Billings, Montana. Duties include Project 
Management of Safe Drinking Water Act (SDWA), refinery RFI clients and others. Performs data review 
of technical reports issued to clients. Represents Energy Laboratories, Inc. at various marketing activities. 
 
1989-1997, Project Manager, Inter-Mountain Laboratories, Inc., Bozeman, Montana. Analyzed water and 
soil samples for VOCs, SVOCs, Pesticides and Herbicides. Supervised laboratory personnel, served as 
project manager for Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), 
mining and refinery clients. Served as Quality Assurance Officer for the laboratory. 
 
1981-1989, Chemist, Wyoming Department of Agriculture, Laramie, Wyoming. Analyzed water, soil, 
tissue samples for general chemistry, metals, VOCs, pesticides, herbicides, method development for 
metals in tissue. 
 
1978-1981, Program Director, South Dakota Department of Agriculture, Pierre, South Dakota. 
Supervised soil/water irrigation compatibility program. 
 
1977-1978, Chemist, Desert Research Institute, Reno, Nevada. Analyzed water samples for anions, 
perform cation/anion balances, and experiment with extraction of U w/resin. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LINDA VALKENBURG 
 


Microbiology Senior Analyst 
 
Education 
Bachelor of Science, Microbiology with Minor in Chemistry, Montana State University, Bozeman, 
Montana-Graduated with Honors 1985 
United States Navy, Hospital Corps School-Graduated with Honors 1973-1979 
 
Professional Experience 
2002-Present, Microbiology Supervisor/Chemist, Energy Laboratories Inc., Billings, MT. 
Microbiology supervisor and analyst.  Responsible for supervision and management of Microbiology 
department.  Duties also include performance of bacteriologic analyses of drinking water, wastewater, 
and soil, and client interaction.    Also responsible for Biochemical Oxygen Demand (BOD) and 
Carbonaceous Biochemical Oxygen Demand (CBOD) analyses. 
1997-2002 Chemist, Energy Laboratories, Inc., Billings, MT 
Duties included performing ion chromatography analyses on the Dionex, alkalinities, acidities, and solids 
tests. 
1985-1986 Microbiologist, Montana State Diagnostic Lab/Veterinary Research Center, Bozeman, MT.  
Microbiology scientist: Isolation and research on bovine and porcine Campylobacter.  Duties included 
transfer of cultures, collection of cultures, plating cultures, gram-staining characterization of optimal 
growing condition.  Group earned “Father’s of invention” Award for creating a bovine vaccine for 
Campylobacter. 
1987-1991 Command Senior Chief, Naval and Marine Corps Reserve Center, Las Vegas, NV 
1997 Command Senior Chief, Naval and Marine Corps Reserve Center, Billings, MT 
1997-1999 Leading Senior Chief Petty Officer, Naval Reserve Fleet Hospital, Billings, MT 
2000-2003, 2004-2005 Command Master Chief, Naval Reserve Center, Billings, MT 
Duties included command and leadership role as Command Master Chief. 
 
Technical Training 
Certified to analyze MT Public Drinking Water Supplies for Microbiological Contaminants 2003 
Command Master Chief Training Course, New Orleans, LA 1999 
Health and Resource Management Course, Bethesda, Ma 1996 
Naval Fleet Hospital Operations and Training Course, Phase 1 & 11, 1994, 1995 
Medical Effects of Nuclear Weapons, Fort Lewis, Tacoma, WA 1992 
Instructor Training Course, Las Vegas, NV 1988 
Medical Entomology & Pest Management Technology Course, Alameda, CA 1987 
Leadership and Management, Education Training, Bangor, WA 1984 
Annual Montana Emergency Medical Symposium, Billings, MT 1993-2000 
CPR Instructor: recertified 1996, 1997, 2005 
EMT certification 1980, 1999 
First Aid Instructor certification 1982 
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Energy Laboratories, Inc.   Billings, Montana 
 


LEIGH ANN WISE 
Co-Supervisor Billings Organics Department 


Supervisor of Semi Volatile Drinking Water Analysis 
 
Education 
Bachelor of Science, Biology, Montana State University, Billings, MT 2000 
Bachelor of Science, Chemistry, Montana State University, Billings, MT 2003 
 
Professional Experience 
2013 – Present: Co-Supervisor Organics Department, Energy Laboratories, Inc., Billings, MT.  Supervises 
the various areas of the Billings Organics Department groups, encourage the professional development of 
staff, and maintains quality assurance and control criteria.  Technically reviews data and reports and 
assists with the upkeep and maintenance of laboratory certifications. 
 
2009 – 2013: Supervisor of Semi Volatile Drinking Water Analysis, Energy Laboratories, Inc., Billings, MT.  
Coached staff and managed sample load and analysis.  Developed modules and guidelines for training, 
employee performances, and compensation reviews.  Provided goals and expectations to staff and 
monitored progress.  Managed department and laboratory issues as they arose and addressed employee 
performance as needed.  Maintained method standard operating procedures and technically reviewed 
data and reports.   
 
2000 – 2009:  Chemist, Energy Laboratories, Inc., Billings, MT.  Became certified in the analysis of 
volatile organic, semi volatile organic, pesticide, herbicide, and polychlorinated biphenyl compounds in 
various sample matrices.   Maintained and operated various types of instrumentation including Gas 
Chromatography, Gas Chromatography/Mass Spectrometry, Electron Capture Detector, Chemical 
Ionization, and Purge and Trap.   Managed sample loads, maintained quality assurance and control 
criteria, and performed method development and improvements.   
 
Technical Training 
Interaction Management Essentials of Leadership, Development Dimensions International, Billings, MT 
2012 
Excelling as a Manager or Supervisor, SkillPath Seminar, Billings, MT 2010 
GC/MS Training Seminar, Restek Corporation, Butte, Montana 2005 
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Energy Laboratories, Inc.   Billings, Montana 
 


GREG WARING 
 


IT Director 
 
Experienced in information technology operations and management including: infrastructure support, 
hardware provisioning, software development and vendor management. 
 
Education 
Bachelor of Science in Computer Science,  Minor in Business Management.  Montana Tech of the 
University of Montana.  December 1996 
 
Professional Experience 
2011-Present. IT Director – Energy Laboratories.  Billings MT.   
Responsible for all aspects of IT operations including: personnel management, process improvement, 
software maintenance and development, desktop support operations, server and network management, 
vendor management. 
 
2007-2010 Client Care Manager – Zoot Enterprises.  Bozeman, MT. 
Responsible for delivery, client satisfaction and  growth of major client accounts including some of the 
largest financial institutions in the nation.   
 
2005-2007  PM and Consulting Group Manager.   Zoot Enterprises.  Bozeman, MT. 
Managed the operation of the Project Management and Consulting teams.  Responsible for: process 
development and delivery standardization, resolution of client escalations, personnel management. 
 
1997-2005 Project Manager.  EDS (Electronic Data Systems a component of HP).   
Managed projects and delivered IT initiatives for multiple clients and industries.  Projects ranged from 
upgrade and testing initiatives to large multi-system application development for Fortune 100 companies 
and government agencies.    
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Energy Laboratories, Inc.   Billings, Montana 
 


WILLIAM T. BROWN 
 


President 
 


Responsible for corporate direction and operations of Energy Laboratories, Inc. 
 
Experience: Thirty plus years of experience in environmental laboratory operations including lab manager, 
supervisor of organic analysis and senior organic chemist. Experienced in Gas Chromatography, Gas 
Chromatography/Mass Spectrometry (GC/MS), sample preparation and extraction, ion chromatography and 
chromatography data systems. 
 
Education 
Bachelor of Science in Fish and Wildlife, Montana State University, Bozeman, Montana, 1977 
 
Professional Experience 
1986 to present, President - Energy Laboratories, Inc 
 
1981 - 1987, Manager - Energy Laboratories, Inc., Branch Laboratory, Gillette, Wyoming. Responsible for 
routine analysis and quality control of water, natural gas, and petroleum products. Involved in field on site 
sampling and testing, meter calibrations, and supervision of branch laboratory staff. 
 
1979 - 1981, Laboratory Technician - Energy Laboratories, Inc., Billings, Montana. Responsible for the 
natural gas and petroleum products department of the lab including field natural gas testing. Also involved 
with various work in water and soil analysis including formal training in ion chromatography. 
 
1977 - 1979, Fisheries Biologist - Water and Forests Department of the Government of Niger, Africa. While in 
the Peace Corps, responsible for developing fisheries management programs in a specific region including 
monitoring water quality by on-site testing. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LISA A BRADLEY PH.D. 
 


Vice President/ Director of Corporate Laboratory Operations 
 


Responsible for development and oversight of technical operations for Energy Laboratories, Inc. 
 
Experience: Interim laboratory manager, supervisor of inorganic analysis, supervisor of elemental analysis, 
senior elemental analyst, research assistant, laboratory environmental technician. 
Experienced in atomic absorption spectroscopy (AA), inductively coupled plasma optical emission (ICPOES), 
and mass spectrometry (ICP-MS). 
 
Education 
Ph.D., Analytical Chemistry, Indiana University - Bloomington, Indiana, 1996 
Bachelor of Science, Chemistry, Montana State University, Bozeman, Montana, 1990 
 
Professional Experience 
2007-Present, Director of Corporate Technical Operations- Energy Laboratories, Inc., Billings, MT. 
2008- Interim Laboratory Manager- Energy Laboratories, Inc., Casper, WY: Supervision of the Casper 
laboratory. 
 
2005-2008, Supervisor, Inorganics Dept.- Energy Laboratories, Inc., Billings, MT: Responsible for supervision 
and management of inorganics laboratory. 
 
2000-2005-Supervisor, Metals Dept- Energy Laboratories, Inc., Billings, MT: Supervised metals department; 
performed chemical analyses using laboratory instrumentation. 
 
1996- 2000, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana: Performed atomic absorption 
spectroscopy (AA), inductively coupled plasma optical emission (ICP-OES), and mass spectrometry (ICP-
MS) analyses. 
October 1990-1995, Research Assistant/Department of Chemistry - Indiana University, Bloomington, Indiana. 
August, 1990-December, 1992, Associate Instructor of Chemistry - Indiana University, Bloomington, Indiana. 
 
1989, Laboratory Technician - Intermountain Laboratory, Bozeman, Montana. 
 
1986-1990, Undergraduate Research Assistant - Montana State University, Bozeman, Montana 
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Energy Laboratories, Inc.   Billings, Montana 
 


  


TRACY A. DANGERFIELD, CPA, MBA 
 


Treasurer and Chief Financial Officer 
 
Experienced in business leadership, management and strategic development.  Extensive background in 
accounting, finance and organizational development.  
 
Education 
Master of Business Administration, University of Montana, Missoula, MT  2013 
Certified Public Accountant, 1992 
Bachelor of Science, Business Administration, Minor in Accounting, Eastern Montana College, Billings, 
MT 1989 
 
Professional Experience 
1989-Present, Chief Financial Officer-Energy Laboratories, Inc., Billings, Montana.   
Responsible for initiating, developing, and directing administrative operations including finance, human 
resources, taxation and marketing.  Involved with growing Energy Laboratories, Inc. (ELI) from 20 
employees to over 225, quadrupling revenues, and expanding to six locations throughout the Rocky 
Mountain Region.  Steered the implementation of an Employee Stock Ownership Plan, transacted the 
ensuing 30% purchase of ELI, and continues to serve as Plan Trustee. 
 
1985 -1989 Office Management-Energy Laboratories, Inc., Billings, Montana.  
Responsible for daily office operations and management of staff.  
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Energy Laboratories, Inc.   Billings, Montana 
 


 


CORNELIUS A. VALKENBURG PH.D. 
 


Senior Analytical Chemist/Quality Assurance Officer 
 
Education 
Ph.D., Analytical Chemistry, Montana State University, Bozeman, Montana, 1987 
Bachelor of Arts, Biology with minor in Chemistry, Carroll College, Helena, Montana, 1979 
 
Professional Experience 
1992- Present, Analytical Chemist/Quality Assurance Officer - Energy Laboratories, Inc., Billings, Montana. Corporate 
Quality Assurance Officer responsible for the Quality Assurance monitoring of laboratory operations. Performs 
method development, prepares and updates standard operating procedures, performs technical training, and involved 
with special projects. Manages laboratory solvent recycling program. 
1989 - 1992, Senior Organic Analytical Chemist - ICF Kaiser Engineers, Las Vegas, Nevada. Provide supervisory 
and technical support in the design, preparation, analysis, and multi-laboratory certification of analytical method 
performance evaluation materials used to evaluate current and proposed EPA organic analytical procedures. Also 
review proposed EPA methods contracts for technical accuracy. Secondary duties as Laboratory Safety Officer. 
1987 - 1989, Senior Scientist - Lockheed Engineering and Sciences Company, Environmental Programs (Organic 
Chemistry Section), Las Vegas, Nevada. Responsible for research and development projects as applied to improved 
methods for the analysis of EPA priority pollutants. Areas of study include: liquid-liquid extractions, solid-phase 
extraction, soil leachability modeling (TCLP), chemical derivatives for gas and liquid chromatography, production of 
performance evaluation materials, gas chromatographic methods, supercritical fluid chromatography and extraction, 
and laboratory automation. 
1981 - 1987, Ph.D. Candidate, Graduate Research, Assistant - Montana State University, Department of Chemistry, 
Bozeman, Montana. Research in gas chromatographic detector design, modification, and characterization by 
computer modeling. Teaching of undergraduate laboratories in the areas of inorganic, organic, and analytical 
chemistry. 
1981 - 1981, Research and Development Chemist - Falls Chemicals, Great Falls, Montana. Methods development for 
the analysis of raw materials and formulated products used or produced by Falls Chemicals. Performed optimization 
studies for plant chemical processes. 
1980 - 1981, Research Technician - Oregon Graduate Center, Beaverton, Oregon. Synthesis and purification of 
polyamine dueterated analogues for their use as internal standards in mass spectrometry. 
1978 - 1979, Field Technician and Student Researcher - State of Montana Water Quality Bureau and Carroll College, 
Helena, Montana. Evaluate the effects of subsurface drainage on saline seep areas. 
Summer 1978, Lab Technician - American Chemet Corporation, East Helena, Montana. Quality control for the 
manufacture of CuO and CuO2, and the trace analysis of Pb. Methods used were wet chemistry, electrochemistry, 
and atomic absorption. 
 
Technical Training 
Technical Writing, University of Nevada, Las Vegas, Nevada, 1988 
Emergency Medical Training, Hillsboro Medical Hospital, 1981 
Mass Spectrometry, Oregon Graduate Center, 1981 
Dale Carnegie Management Training, Billings, Montana, 1996 
Dale Carnegie Graduate Assistant Training, Billings, Montana 1997 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


  
GARY WARREN 


 
Co-Manager 


 
Supervisor Of Trace Organic Analysis 
 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
Education 
Bachelor of Science, Eastern Montana College, Billings, MT 1990 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Mr. Warren supervises the Organics 
group at the Billings laboratory.  He is responsible for day-to-day operations of the organics department, 
training of staff, assists lab personnel with procedural development and troubleshooting, maintains 
extraction/analysis equipment, performs data technical review and assures compliance with lab policies.  
Mr. Warren also provides method development and analysis in trace organics by GC, GC/MS, and 
LC/MS. 
 
2008 – 2013: Organics Department Supervisor Energy Laboratories, Inc., Billings, MT 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
1993 – 2008: Trace Organics Analytical Chemist/Department Supervisor, Energy Laboratories, Inc., 
Billings, MT. Method development and analysis in trace organics by GC, GC/MS, LC/MS.  Supervised 
various areas in the organics department.  Helped maintain extraction/analysis equipment. Trained staff. 
 
1991 – 1993: Laboratory Technician/Supervisor , Energy Laboratories, Inc., Billings, MT 
Responsible for all aspects of trace organic extraction department. 
 
Technical Training 
Solid Phase Extraction Techniques, Zymark Corporation, USGS Laboratory, Denver, 1992 
Dale Carnegie Management Training, Billings, Montana, 1996 
Environmental Lab Certification Program, Department of Health, State of Utah, 2000 
Chromatography/Mass Spectrometry Principles and Practice, American Chemical Society Short Course, 
2006 
Interaction Management Training, Billings, Montana 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


CINDY ROHRER 
 


Co-Manager 
Supervisor of Inorganics, Hazardous Waste, Soils, and Aquatic Toxicology Departments 


 
Experienced in supervision and management of staff, training analysts, and performing the following 
analyses: Anion, alkalinity, acidity, metals analysis (ICP-MS), Mercury analysis, 
Flame FAA, UV and pH. 
 
Education 
Bachelor of Science, Rocky Mountain College, Billings, MT 2000 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Ms. Rohrer supervises the Inorganics, 
Hazardous Waste, Soils, and Aquatic Toxicology analysis groups at the Billings laboratory.  She 
supervises department operation, staff training, maintains QA/QC criteria, oversees audits, coordinates 
tasks with other departments, and performs data validation.  
 
2011-Present- Inorganics and Aquatic Toxicology Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics and aquatic toxicology department. 
Responsibilities include supervision of Inorganics and Aquatic Toxicology staff, maintain QA/QC criteria, 
oversee audits, review and improve Inorganics and Aquatic Toxicology department operations, coordinate 
tasks with other departments, and proofing data. 
 
2008-Present- Inorganics Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics department. Responsibilities include 
supervision of Inorganics staff, maintain QA/QC criteria, oversee audits, review and improve Inorganics 
department operations, coordinate tasks with other departments, and proofing data. 
 
2006-2007- Inorganics Assistant Supervisor- Energy Laboratories, Inc., Billings, MT.  
Responsibilities included training of new analysts, QC method development; oversee audits, and 
management of samples. 
 
1999- Montana State University, Billings, MT. Researched SOD mimetics, studied SOD mimetic activity of 
Copper Kinetin. Ran UV Spectrometry, pH meter, Mass Spec, and Flame AA. 
 
Technical Training 
Dale Carnegie Course 2004 
Interaction Management Training 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


 
TIMOTHY D. BAILEY PH.D. 


 
Senior Analytical Chemist/Software Architect 


 
Laboratory instrumentation experience working for a commercial laboratory and for a major international 
chemical producer. Tim is knowledgeable with inductively coupled plasma optical emission (ICP-OES) 
and mass spectrometer (ICP-MS), and atomic absorption (AA) techniques. He has extensive experience 
with implementation of EPA Good Laboratory Practices programs, statistical quality management for 
laboratory analysis, and EPA SW-846, 500, and 600 series analytical methodologies. Tim is a senior 
member of the IT development staff.  He helps to architect solutions that improve the quality and 
efficiency of Energy Laboratories analytical operations.  These solutions range across our Laboratory 
Information System, metals and radiochemistry applications.  Tim brings a solid understanding of the 
laboratory chemistry to our IT organization to help generate best in class solutions.   
 
Education 
Ph.D., Analytical Chemistry, University of Wisconsin-Madison, Madison, Wisconsin, 1989 
Bachelor of Arts, Chemistry, Montana State University, Bozeman, Montana, 1980 
 
Professional Experience 
 
1994- Present, Senior Analytical Chemist/Software Architect - Energy Laboratories, Inc., Billings, 
Montana. 
 
1989-1994, Project Leader/Senior Research Chemist - The Dow Chemical Company, Midland, Michigan. 
 
1988-1989, Graduate Technical Assistant/Chemistry Department Instrument Center - University of 
Wisconsin-Madison, Madison, Wisconsin. 
 
1984-1988, Graduate Teaching Assistant/Analytical and General Chemistry - University of Wisconsin-
Madison, Madison, Wisconsin. 
 
1980-1984, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana. 
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Energy Laboratories, Inc.   Billings, Montana 
 


STEPHEN B. DILTS, PH.D. 
 


Senior Analytical Chemist 
 
 
Education 
Ph.D., Analytical Chemistry, Washington State University, Pullman, WA, 1993 
M.S., Analytical Chemistry, Washington State University, Pullman, WA, 1985 
B.S., Chemistry, Montana State University, Bozeman, MT, 1981 
 
Professional Experience 
1994-Present, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Volatile organics GC/MS supervisor and analyst. 
 
1993-1994, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Supervisor of the organics extraction laboratory. 
 
1989-1993, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman, WA. 
Performed field research in the analysis of atmospheric organic compounds. 
 
1986-1989, Chemist- Montana Department of Agriculture-Laboratory Bureau, Bozeman, MT. Performed 
pesticide, hazardous waste and toxicological analysis for regulatory purposes. 
1982-1985, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman , 
WA. Performed field research in the analysis of atmospheric sulfur compounds. 
 
1982, Laboratory Technician- Halliburton Services, Inc., Evansville, WY. Performed oil field water, 
cement, and soils analysis. 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


WYNN PIPPIN 
 


Project Manager 
 
Education 
B.S. Microbiology, Agronomy, South Dakota State University, Brookings, South Dakota 1977 
B.A. Biology/Chemistry, South Dakota State University, Brookings, South Dakota 1977 
Masters credits in Hydrology, University of Wyoming, Laramie, Wyoming 1981-1982 
 
Professional Experience 
1997-Present, Project Manager, Energy Laboratories, Inc., Billings, Montana. Duties include Project 
Management of Safe Drinking Water Act (SDWA), refinery RFI clients and others. Performs data review 
of technical reports issued to clients. Represents Energy Laboratories, Inc. at various marketing activities. 
 
1989-1997, Project Manager, Inter-Mountain Laboratories, Inc., Bozeman, Montana. Analyzed water and 
soil samples for VOCs, SVOCs, Pesticides and Herbicides. Supervised laboratory personnel, served as 
project manager for Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), 
mining and refinery clients. Served as Quality Assurance Officer for the laboratory. 
 
1981-1989, Chemist, Wyoming Department of Agriculture, Laramie, Wyoming. Analyzed water, soil, 
tissue samples for general chemistry, metals, VOCs, pesticides, herbicides, method development for 
metals in tissue. 
 
1978-1981, Program Director, South Dakota Department of Agriculture, Pierre, South Dakota. 
Supervised soil/water irrigation compatibility program. 
 
1977-1978, Chemist, Desert Research Institute, Reno, Nevada. Analyzed water samples for anions, 
perform cation/anion balances, and experiment with extraction of U w/resin. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LINDA VALKENBURG 
 


Microbiology Senior Analyst 
 
Education 
Bachelor of Science, Microbiology with Minor in Chemistry, Montana State University, Bozeman, 
Montana-Graduated with Honors 1985 
United States Navy, Hospital Corps School-Graduated with Honors 1973-1979 
 
Professional Experience 
2002-Present, Microbiology Supervisor/Chemist, Energy Laboratories Inc., Billings, MT. 
Microbiology supervisor and analyst.  Responsible for supervision and management of Microbiology 
department.  Duties also include performance of bacteriologic analyses of drinking water, wastewater, 
and soil, and client interaction.    Also responsible for Biochemical Oxygen Demand (BOD) and 
Carbonaceous Biochemical Oxygen Demand (CBOD) analyses. 
1997-2002 Chemist, Energy Laboratories, Inc., Billings, MT 
Duties included performing ion chromatography analyses on the Dionex, alkalinities, acidities, and solids 
tests. 
1985-1986 Microbiologist, Montana State Diagnostic Lab/Veterinary Research Center, Bozeman, MT.  
Microbiology scientist: Isolation and research on bovine and porcine Campylobacter.  Duties included 
transfer of cultures, collection of cultures, plating cultures, gram-staining characterization of optimal 
growing condition.  Group earned “Father’s of invention” Award for creating a bovine vaccine for 
Campylobacter. 
1987-1991 Command Senior Chief, Naval and Marine Corps Reserve Center, Las Vegas, NV 
1997 Command Senior Chief, Naval and Marine Corps Reserve Center, Billings, MT 
1997-1999 Leading Senior Chief Petty Officer, Naval Reserve Fleet Hospital, Billings, MT 
2000-2003, 2004-2005 Command Master Chief, Naval Reserve Center, Billings, MT 
Duties included command and leadership role as Command Master Chief. 
 
Technical Training 
Certified to analyze MT Public Drinking Water Supplies for Microbiological Contaminants 2003 
Command Master Chief Training Course, New Orleans, LA 1999 
Health and Resource Management Course, Bethesda, Ma 1996 
Naval Fleet Hospital Operations and Training Course, Phase 1 & 11, 1994, 1995 
Medical Effects of Nuclear Weapons, Fort Lewis, Tacoma, WA 1992 
Instructor Training Course, Las Vegas, NV 1988 
Medical Entomology & Pest Management Technology Course, Alameda, CA 1987 
Leadership and Management, Education Training, Bangor, WA 1984 
Annual Montana Emergency Medical Symposium, Billings, MT 1993-2000 
CPR Instructor: recertified 1996, 1997, 2005 
EMT certification 1980, 1999 
First Aid Instructor certification 1982 
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Energy Laboratories, Inc.   Billings, Montana 
 


LEIGH ANN WISE 
Co-Supervisor Billings Organics Department 


Supervisor of Semi Volatile Drinking Water Analysis 
 
Education 
Bachelor of Science, Biology, Montana State University, Billings, MT 2000 
Bachelor of Science, Chemistry, Montana State University, Billings, MT 2003 
 
Professional Experience 
2013 – Present: Co-Supervisor Organics Department, Energy Laboratories, Inc., Billings, MT.  Supervises 
the various areas of the Billings Organics Department groups, encourage the professional development of 
staff, and maintains quality assurance and control criteria.  Technically reviews data and reports and 
assists with the upkeep and maintenance of laboratory certifications. 
 
2009 – 2013: Supervisor of Semi Volatile Drinking Water Analysis, Energy Laboratories, Inc., Billings, MT.  
Coached staff and managed sample load and analysis.  Developed modules and guidelines for training, 
employee performances, and compensation reviews.  Provided goals and expectations to staff and 
monitored progress.  Managed department and laboratory issues as they arose and addressed employee 
performance as needed.  Maintained method standard operating procedures and technically reviewed 
data and reports.   
 
2000 – 2009:  Chemist, Energy Laboratories, Inc., Billings, MT.  Became certified in the analysis of 
volatile organic, semi volatile organic, pesticide, herbicide, and polychlorinated biphenyl compounds in 
various sample matrices.   Maintained and operated various types of instrumentation including Gas 
Chromatography, Gas Chromatography/Mass Spectrometry, Electron Capture Detector, Chemical 
Ionization, and Purge and Trap.   Managed sample loads, maintained quality assurance and control 
criteria, and performed method development and improvements.   
 
Technical Training 
Interaction Management Essentials of Leadership, Development Dimensions International, Billings, MT 
2012 
Excelling as a Manager or Supervisor, SkillPath Seminar, Billings, MT 2010 
GC/MS Training Seminar, Restek Corporation, Butte, Montana 2005 
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Energy Laboratories, Inc.   Billings, Montana 
 


GREG WARING 
 


IT Director 
 
Experienced in information technology operations and management including: infrastructure support, 
hardware provisioning, software development and vendor management. 
 
Education 
Bachelor of Science in Computer Science,  Minor in Business Management.  Montana Tech of the 
University of Montana.  December 1996 
 
Professional Experience 
2011-Present. IT Director – Energy Laboratories.  Billings MT.   
Responsible for all aspects of IT operations including: personnel management, process improvement, 
software maintenance and development, desktop support operations, server and network management, 
vendor management. 
 
2007-2010 Client Care Manager – Zoot Enterprises.  Bozeman, MT. 
Responsible for delivery, client satisfaction and  growth of major client accounts including some of the 
largest financial institutions in the nation.   
 
2005-2007  PM and Consulting Group Manager.   Zoot Enterprises.  Bozeman, MT. 
Managed the operation of the Project Management and Consulting teams.  Responsible for: process 
development and delivery standardization, resolution of client escalations, personnel management. 
 
1997-2005 Project Manager.  EDS (Electronic Data Systems a component of HP).   
Managed projects and delivered IT initiatives for multiple clients and industries.  Projects ranged from 
upgrade and testing initiatives to large multi-system application development for Fortune 100 companies 
and government agencies.    
 


1/27/2014  Curricula Vitae of Key Laboratory Personnel Page 13 of 13 
 





		William T. Brown

		Lisa A Bradley Ph.D.

		Tracy A. Dangerfield, CPA, MBA

		Cornelius A. ValkenBurg Ph.D.

		Gary Warren

		Cindy Rohrer

		Timothy D. Bailey Ph.D.

		Stephen B. Dilts, Ph.D.

		Wynn Pippin

		Linda Valkenburg

		Leigh Ann Wise

		Greg Waring

























































Energy Laboratories, Inc. Billings, Montana


Equipment Quantity Methods
Gas Chromatograph - FID with auto sampler 5 SW8015 


Gas Chromatograph - PID/FID with purge and trap and auto 
sampler 4 SW8015, SW 8021, SW8020, E602


Gas Chromatograph - Dual ECD with auto sampler 4
SW8011, SW8081, SW8082, SW8151, E504.1, 


E508A, E515, E552, E608, 
Gas Chromatograph - Mass Spectrometer with auto sampler 7 SW8270, E525, E507Mod, E529, E548, E625


Gas Chromatograph - Mass Spectrometer with purge and trap 
and auto sampler 5 SW8260, E524.2, E624


Liquid Chromatograph - Mass Spectrometer 1 E535
Closed Cup Flashpoint Analyzer 1 SW1010M


Inductively Coupled Atomic Emission Spetrophotometer (ICP-
AES) 2 E200.7, SW6010


Inductively Coupled Mass Spectrometer (ICPMS) 3 E200.8, SW6020
Block Digestors 7 E200.2, SW3010, SW3050, SW7471


Cold Vapor Atomic Absorption (CVAA) Analyzer 2 E245.1, SW7470, SW7471
Direct Mercury Atomic Absorption Analyzer 1 SW7473, SW7471


Ion Chromatography System (IC) 2 E300.0
Flow Injection Analyzer (FIA) 3 E350.1, E351.2, E353.2, E365.1, A4500-CN L, 


Total Kjeldahl Nitrogen (TKN) Block Digestor 2 E351.2


Segmented Flow Analyzer (SFA) 1
A4500-CN G, SW9012, Kelada-01, E335.4, A4500-


CN-F, D2036C, E420.1, E420.4
Automatic Titrator 2 A2310 B, A2320 B, A4500-F C


Turbidimeter 2 A2130B
Automated pH/SC 1 A2510 B, A4500-H B


pH /Conductivity/DO/ISE meters and probes multiple A2510 B, A4500-H B, A4500-O G, A4500-F C
Automated Biochemical Oxygen Demand (BOD) Analyzer 1 A5210 B, A5210 C


UV-Vis Spectrophotometer 2
410.4, A3500-CR B, A4500-S D, N3500M, A4500-


CN M, A5550 B
Leco Carbon Sulfur Analyzer 2 D1552, Leco


Balances multiple A2540 C, A2540 D, A2540 G, A2540 B
Autoclave, Ovens, Incubators multiple


Fixed Wavelength IR Spectrophotometer 1 E413.1, E413.2, E418.1


Major Equipment and Methods
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RECORD OF REVIEW/REVISION 
BILLINGS, MONTANA 


Quality Assurance Manual 
 


Date of 
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Number Performed By 


QA 
Manager 
Approval 


Initials/Date 
Action 


(Review with no changes/ Detailed modifications) 


7/13/11 5/01/2009 Jenny E. 
C.A.V 


8/18/11 


Replaced Dave Poelstra with Steve Carlston as Casper 
interim Branch Manager. Updated Org. charts.  
Replaced “EPA” with “USEPA”. Replaced NELAC with 
NELAP/TNI.  Removed all “#s” from referenced SOPs. 
Replaced “ASTM Type II” water with “Laboratory-purified 
water”. 
INTRO: Added ELI commitment section to Introduction, 
moved Quality Policy Statement to Ch1, moved 
“Relationship between Mgmt…and Quality System” 
paragraph to Ch 4 (Personnel Requirements). Added 
Client specific DQO information, Moved information @ 
“Written SOPs available at laboratory” to Ch1-Method 
QC Specifications.  
Ch1: Added management information to Quality Policy 
Statement. Replaced “SOPs” with “Chapter 13 of this 
manual” includes recommended preventative 
maintenance…Added to QA Program Sect: Data 
Integrity information and management involvement. 
Added, “ELI SOPs are considered confidential 
proprietary information and ELI does not provide copies 
of SOPs off ELI premises.” Added: “The required 
detection level (RDL) for radiochemical analyses of 
drinking water samples is calculated based on the 
requirements in 40 CFR 141.275(c), which is a sample 
specific determination.  The equation is specific for each 
method and noted in the method-specific SOP.” Updated 
ELI MDL SOP reference.  
Ch2: Added Peer Audit information and goals. 
Ch4: Added Management details regarding 
development and implementation of programs & 
policies.  Added Corrective Actions information. Added 
management review information. Analysts section: 
Changed “After 6 months” to “the initial training period”. 
Added “and laboratory experience/training appropriate to 
the procedures they are performing”. 
Ch5: Added to client is notified, “If custody seal is 
broken”. Added to “If re-sampling is not possible… 
“Documentation concerning the non-compliance is 
provided in the data package”.  Increased preserved 
sample temp. from <4 to<6°C. Added: To ensure that 
drinking water analysis for radiochemistry are met, the 
requirements for sample handling, preservation, and 
instrumentation for radiochemical analysis are included 
in ELI SOP, “Sample Receipt, Log-In and Labeling”. (For 
additional information, refer to “Manual for the 
Certification of Laboratories Analyzing Drinking Water, 
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Ch 7: Changed mechanical pipettors are calibrated 
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Instrument and MDL are performed, added “except for 
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are determined according to EPA guidelines… and 
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Minimum Detectable Concentration (MDC) for 
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expiration date for stable salts where the manufacturer 
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review.  All sections updated to reflect current 
operations. 
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Quality Assurance / Quality Control Specifications  
 


METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample 
Preparation All samples digested Meet method QC criteria 


for the matrix. 
1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 
 


Instrument 
Calibration 
(IC) 


Daily, after maintenance, or when 
needed. 
5-point calibration including blank.  
Calibration Standards are not digested 
per 245.1 


Correlation coefficient 
≥0.995 also includes 
visual interpretation for 
quadratic or higher order 
calibration fit types. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new standard. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest.  Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV)  
=QCS per 245.1 
 
 


Immediately follows calibration or when 
new standards are prepared. Analyzed 
each analytical sequence. 
 


%R= 90-110 
 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
3) Instrument maintenance. 
 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from Second 
source standard. 


Initial Calibration 
Blank  
(ICB) 


Analyzed at beginning of run. 
Larger of 
± 1 * lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank. 


Evaluates instrument 
calibration, reagent 
contamination, and 
instrument carryover. 


Method Blank 
(MBLK) / 
Laboratory 
Reagent Blank 
(LRB) 


Minimum 1/20 samples or for each 
batch- whichever is more frequent. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL (245.1) 
< Reporting limit 
(7470A) 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates calibration 
accuracy, 
reagent/glassware 
contamination, and 
instrument carryover. 


Laboratory 
Control Sample 
(LCS)  
= LFB per 245.1 


Minimum 1/20 samples or for each 
batch-whichever is more frequent. 


%R = 80-120 (7470A) 
%R = 85-115 (245.1) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with 
failed LCS.  


Evaluates method 
accuracy.  Must be 
Second Source Standard.  
Also used to evaluate 
spiking technique for 
MS/MSD analysis. 


Continuing 
Calibration 
Verification  
(CCV) 
= Instrument 
Performance 
Check (IPC) per 
245.1 


Analyzed at beginning of run, every 10 
samples and at end of run. 
Same source standard. 


%R = 95-105 
Immediately after IC 
(245.1 only) 
%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun all 
samples since last valid CCV. 
2) Check for sample matrix 
problem. 


Evaluates Instrument 
calibration drift. 
 


Continuing 
Calibration Blank 
(CCB) 


Analyzed after every CCV. 
Run every 20 samples and at end of run. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL  
 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze all samples 
associated with failing CCB. 


Evaluates baseline drift, 
contamination in the 
analytical system, and 
analyte carryover  
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Duplicate Sample 
(DUP)  Minimum 1/20 samples 


Larger of 2 * PQL or 
20% RPD 
 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


1) Repeat Duplicate analysis. 
2) Investigate cause. 
3) Redigest batch or flag data 
results. 


Measures method 
precision/sample 
homogeneity. 
Not typically performed, 
MSD duplicate analyses 
preferred to evaluate 
method precision.   


MDL Studies Annually, or whenever instrument 
changes might affect sensitivity. 


< PQL, 
Spike level < 1X-10X 
MDL, consistent with 
prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually or whenever a new MDL study 
is required 


Positive Result above 
signal-to-noise 


1) Examine method or 
preparatory steps,  
2) Verify MDL study, 
3) Repeat analysis. 
4) Consult QA. 


Spike at 2-3X calculated 
MDL for single analyte 
test  


Linear Calibration 
Range  
(LCR) for 245.1 
Studies 


Annually, or whenever method changes 
might affect sensitivity. 


Calculated standard 
values within 10% of 
expected 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine upper 
linear range for 
instrument. 


External PE 
Samples Semi-annually, WS (245.1) and  


WP (7470A) study samples. 


PT sample defined 
acceptance limits 
(Must pass 2 out of last 
3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out 
of 3). 


External review of 
analytical method 
accuracy.   


2/16/2014 Energy Laboratory QA/QC Specifications  Page 2 of 23 







 
 


METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of method. Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample Preparation 


All samples digested 1.0 
grams. 
Batch size of 20 samples. 


LCS and Method Blank 
Meet method QC 
criteria for each matrix.  1) Reanalyze batch. 


HCL and NO3 acid 
digestion with KNMO4 


Instrument Initial 
Calibration  
(IC) 


Daily, or when needed. 
5-point calibration 


Linear Regression 
correlation coefficient 
≥0.995 1) Recalibrate. 


Calibration of 
instrument. Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV) 


Immediately follows 
calibration.  Use Second 
source standard.  %R= 90-110 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards.. 
3) Until successful. 


Evaluates 
accuracy/bias in 
calibration standards. 


Initial Calibration Blank 
(ICB) Follows initial calibration < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Continuing Calibration 
Verification  
(CCV) 


Run every 10 samples and 
at end of run.  Mid-point 
initial calibration standard R% = 90-110 


1) Recalibrate and rerun all 
samples associated with failing 
CCV. 
2) Check for sample matrix 
problems. 


Evaluates instrument 
calibration drift. 


Continuing Calibration 
Blank  
(CCB) Follows CCV < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh blank or IC 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Sample Matrix Spike and 
Matrix Spike Duplicate 
(MS/MSD)  


Predigestion-Minimum 1/20 
samples/matrix or for each 
batch, whichever is more 
frequent.   


%R =80-120 
RPD=+/- 20% 
 


1) See LCS performance. 
2) Evaluate LFB performance. 


Evaluates effect of 
matrix on method 
performance.  
Control limits valid for 
spike level 1/3 of 
sample amount or 
higher.  


Laboratory Reagent Blank 
(LRB)  or Method Blank 
(MBLK) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


+/-1*lowest reporting 
limit or at < 10% of 
sample concentration 


1) Redigest samples from 
batch which fail acceptance 
criteria. 


Evaluates possible 
contamination in 
reagents and 
glassware.  


Laboratory Control 
Sample  
(LCS)  
(Digested) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


LFB (spiked)  
= %R= 80-120  
Certified reference 
material 
%R = 70-130 (certified 
values) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with LCS.  
5) Flag data or redigest batch 


Evaluates method 
precision and 
accuracy.  


Digestion duplicate 
sample (not needed when 
MSD is prepared) 


1/20 samples or 1/Digestion 
Batch, whichever is more 
frequent. 


Sample conc < 10* DL: 
+/- 3*DL  
Sample conc > 10*DL: 
20% RPD. 


1) Repeat analyses. 
2) Select other duplicate. 
3) Flag data or redigest batch. 


Evaluates method 
precision. 
May also use MSD in 
place of duplicate 
sample. 


MDL Studies 
 


Annually, or whenever 
instrument changes might 
affect sensitivity. 


<PQL and comparisons 
to prior studies. 


1) Repeat.  
2) Correct problem. 
3) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 


2/16/2014 Energy Laboratory QA/QC Specifications  Page 4 of 23 







 
 


METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


External PE Samples 
Semi-annually LPTP Soil 
study samples. 


Within specified 
EPA/ERA inter-
laboratory control limits. 


1) Repeat 
2) Correct problem 


External review of 
analytical method 
accuracy.  
Historically, excellent 
performance. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical 
process control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters:  
Turbidity <1 Analyze direct. 
Turbidity >1 Digest using 
200.2. 
 
CWA samples: Digest using 
200.2 
 
6010B Total Waters: 3010 
Digestion. 
 
Soils: 3050 Digestion. 
 
Extracts: 3010 Digestion. 


Meet method QC 
criteria for the 
matrix. 


1) Reanalyze sample. 
2) Re-prepare 
sample/batch. 


 
 


Instrument 
Calibration  
(IC) 


Daily, or when needed.  
Minimum 1-point calibration 
and blank.   


If used, multipoint 
calibration must 
have correlation 
coefficient ≥0.996  


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification  
(ICV) 
 
 
 


Immediately follows 
calibration.  
Second source standard 
used.  


6010B %R =90-110  
200.7 %R=95-105  
Immediately after IC 
when new standards 
are prepared. 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
 


Evaluates accuracy 
of calibration 
standards.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of run. Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Low Level Calibration 
Verification  
(CRI) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 50-150, 
except for Be, Cd 
where %R = 70-130 


None – Limits are advisory 
only. 
 


Verifies Instrument 
ability to 
detect/quantitate 
analytes near the 
reporting limit. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 80-120 for 
interferents.  
Advisory limit ± 2* 
reporting limit for 
other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R% = 80-120 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Continuing Calibration 
Verification  
(CCV) 
/Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of run, 
every 10 samples and at end 
of run. 
Same source standard. 


200.7: %R=95-105 
Immediately after 
Initial Calibration. 
%R = 90-110 as 
continuing 
calibration check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed after every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample 
carryover. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift 
and/or analyte 
carryover. 
 
 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS2) 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


6010B: %R = 75-125 
 
200.7: %R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on analytical 
part of method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 
 


Analytical Spike 
Duplicate  
(MSD2), or Analytical 
Duplicate Sample 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS2 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Serial Dilution Sample 
When new matrix is 
encountered or 1 per batch or 
1 per 20 samples 


%R = 90-110 for 
analytes greater 
than 50 * PQL 


1) Rerun samples. 
 
2) Run samples on 
dilution. 


Used for screening 
analyses evaluating 
new matrices. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank  
(LRB) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


Larger of ±1*lowest 
reporting limit or 2.2 
X MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail 
acceptance criteria or flag 
and report data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample (LCS) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


200.7: %R = 85-115 
6010B: %R = 80-120 


1) Reanalyze. 
2) Redigest sample batch 
or flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
quarterly or as needed. 


Within SRM-
established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS), when used. All sample & QC in sequence. 50-150% Recovery 


Advisory Limits 
1) Evaluate data for sample 
matrix affects 


Quantitation using 
Internal Standards 
improves method 
accuracy. 
IS recoveries can 
be affected by 
sample matrix. 


MDL Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 
6010B: Semi-annually. 


Prior studies 


1) Repeat if obvious 
problem occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise. 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Inter-Element Correction 
Factor Studies 


Annually, or whenever 
instrument changes might 
affect interelement effects. 
Verified every 6 months. 


Comparison to 
historical data. 


1) Repeat. 
 
2) Correct problem. 


Correction factors 
to account for 
spectral overlap 
between differing 
elements. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


External PE Samples WS and WP,  LPTP (soil) and 
internal blind samples 


EPA/PE Provider-
defined control 
limits. 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix or 
when there is a change of 
reagents, whichever is more 
frequent. 


Must pass all 
method QC criteria. 


Reanalyze batch, re-
prepare samples, or 
qualify results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 
EPA METHOD 200.8 (REV 5.4, MAY 1994)  


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters: 
Turbidity <1 Analyze 
direct. 
Turbidity >1 Digest using 
200.2 
 
CWA samples: Digest 
using 200.2 


Meet method QC 
criteria for the matrix. 


1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 


Instrument 
Calibration 
(IC) 


Daily, or when needed.  
Multipoint calibration, 
usually 4 points and a 
blank.   


Calibration must have 
correlation coefficient 
≥0.996 or better. 


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification 
(ICV) 


Immediately follows 
calibration.   
Second source standard 
used.  


 %R=90-100 
Immediately after IC. 1) Recalibrate and rerun. 


2) Prepare fresh standards 
and/or ICV. 
 


Evaluates 
calibration 
accuracy.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of 
run. 


Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents.  Advisory 
limit ± 2* reporting 
limit for other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
 


Continuing Calibration 
Verification  
(CCV) 
/ Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of 
run, every 10 samples and 
at end of run. 
Same source standard. 


%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed with every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift or 
analyte carryover. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS) 


Minimum 1/10 samples 
 


%R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Analytical Spike 
Duplicate (MSD), or 
Analytical Duplicate 
Sample 


Minimum 1/10 samples 
 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank 
(LRB) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch 


Larger of ±1*lowest 
reporting limit or 2.2 X 
MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample  
(LCS) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch. 


%R = 85-115 
 


1) Reanalyze. 
2) Redigest sample batch or 
flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
periodically. 


Within established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Recovery results 
not evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS) 


All samples & QC in 
sequence 60-125% Recovery Reanalyze samples on 


dilution, as needed. 


Quantitation using 
Internal Standards 
is required for ICP-
MS. 
Corrects data for 
sample matrix 
effects. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


MDL Studies 
Annually, or whenever 
method changes might 
affect sensitivity. 


Prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might 
affect sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 


External PE Samples WS and WP and internal 
blind samples. 


EPA/PE Provider -
defined control limits 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria 


Reanalyze batch, re-prepare 
samples, or qualify results 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by Purge & 
Trap per 5030B. 
10 grams Soil/10mL of 
methanol VPH Surrogates 
added to all samples before 
extraction. 
Waters:  VOA Vials, 
preserve to a PH<2. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


VPH surrogates added to all 
sample before extraction. 
Waters are introduced into the 
GC/MS using Purge & Trap.  
Soils are extracted into 
methanol and the methanol 
extract is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


 
Instrument 
Calibration 
(IC) 


 
5 Point calibration to 
precede analyses.  Use 
average response factors.  
Certain compounds are 
selected for FID calibration 
and other compounds are 
used for PID calibration. 


 
25% RSD of Mean 
Response Factors.   
Includes individual 
compound response 
factors and range 
response factors. 


1) Correct problem. 
2) Prepare new standards.  
3) Recalibrate. 


 
Establishes calibration curve 
over a range of analyte 
concentrations to quantify 
analytes of interest. 
Calibration of instrument and 
check of response linearity. 
Consists of a 13 component 
standard containing both 
aliphatic and aromatic 
hydrocarbons 


 
Initial Calibration 
Verification 
(ICV) 


 
Follows valid initial 
calibration. 
(See Blank Spike) 


 
%R= 75-125% 


 
1)  Correct problem. 
2) Recalibrate and rerun ICV. 


Evaluates accuracy/bias in 
calibration standards.    
 


 
Continuing 
Calibration 
Verification   
(CCV) 
 


 
Every 24 Hours and at the 
end of every analytical 
sequence 


 
%R= 75-125% of 
Initial Calibration for 
the CCV preceding 
sample analyses. 


1) Correct problem. 
2) Reanalyze CCV. 
3) Recalibrate and reanalyze all 
samples since last valid 
calibration check. 


Evaluates instrument drift 
throughout analytical sequence. 
Typically uses midpoint 
calibration standard or ICV. 


 
Method Blank 
(MB) 


 
Before samples, and at 
least one MB every 24 
hours. 


 
½ of PQL for target 
analytes 


1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates overall method 
including possible 
contamination in reagents and 
glassware utilized in 
preparatory batch. Soil method 
blanks use clean sand. 


 
Matrix Spike and 
Matrix Spike 
duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


%R = 70-130 
%RPD < 20 


1) Repeat analyses. 
2) Re-extract and reanalyze MS, 
(if sufficient sample). 


Evaluates affect of matrix on 
method performance.   


 
Lab Control Sample 
(LCS)  
(Blank Spike) 


 
Minimum 1/20 samples  
Soils LCSs are prepared 
using a blank sand matrix. 


 
%R = 70-130 


 
1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with failing 
LCS (laboratory fortified blank). 


Evaluates overall method 
precision and accuracy. Method 
specifies 70-130. 


 
Surrogates 


Present in all extracted 
samples (including QC). 


Trifluorotoluene  
%R = 70-130 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method performance 
on each individual sample 
analyzed. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


 
Analyte Confirmation 
in Samples 


 
Confirm target VPH 
analytes by GC/MS 
analyses. 


 
Upon client request. 


 
None 


 
Analyte identifications in 
samples are not routinely 
confirmed.  GC/MS confirmation 
done only per client request.  


MDL Studies 
 


MDL - Annually for water 
and soils and initially for 
each new instrument setup. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean sample 
matrix.  Actual samples may 
have higher MDL. 


 
LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps.  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA. 
 


Spike at 2-3X calculated MDL. 


External PE 
Samples 


Semi-annually, WP and 
LPTP soil study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of analytical 
method accuracy.   


Control Charting and 
Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically 
within control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process control. 


Batch Each batch consists of a 
maximum of 20 samples. 


Must pass all method 
QC criteria 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 


EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 
2004 Revision 


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  3550 (30 grams to 
1mL) 
Waters:  3510 or 3520 
(1 Liter to 1 mL) 
EPH extraction surrogates 
added to all samples prior to 
extraction. 
EPH separation surrogates 
added to extract just prior to 
separation. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


Samples are extracted 
using Methylene 
chloride solvent and 
then the extract is 
concentrated.  
Following separation 
of extract into an 
aliphatic and aromatic 
fraction each fraction 
is independently 
analyzed by GC/FID.  
Sample amount and 
final extract volume 
may be adjusted 
based on analyte 
levels and/or sample 
matrix.    


Fractionation Check Per each Lot # of 
Separation Cartridges Used 


Effective separation of 
target analytes into 
appropriate fraction. 
 
%R=40-140 except the 
more volatile target 
analytes with >20% 
recovery. 


1) Repeat once. 
2) Correct problem (adjust 
elution volumes). 
3) Prepare new standards. 
4) Recalibrate. 


Uses aliphatic and 
aromatic hydrocarbon 
standards in hexane. 
The more volatile 
aromatic and aliphatic 
compounds may have 
lower recoveries than 
method specified 
limits. 


Initial Calibration 
(IC) 


5 point initial calibration 
each for aliphatics and 
aromatics, external 
standardization option of 
method chosen. 
Aliphatic Standard Solution 
Aromatic Standard Solution 
Range: 1, 50, 200, 500, and 
1000 ug/mL. 
To precede sample 
analyses. 
 


25% RSD MnRF 
25%RSD each 
component. 
 


1) Repeat once. 
2) Correct problem. 
3) Prepare new standards. 
4) Recalibrate. 


Used to Calibrate 
instrument, evaluates 
chromatographic 
separation 
effectiveness, and 
instrument response 
linearity. 


Chromatography 


1) Each IC or CCC- 
Resolution is verified. 
 
2) Retention Time 
Windows- Use RRT and 
analyst discretion for 
instrument stability. 


Chromatographic 
resolution: Monitored 
against historical 
performance levels. 
50% separation of 
phenanthrene and 
anthracene.   


1) Repeat once. 
2) Adjust column conditions. 
3) Perform instrument 
maintenance. 
4) Replace GC column. 


Verifies that gas 
chromatographic 
system is operating 
properly. 
Resolution criteria for 
two selected PAH 
pairs are not met as 
per method 
specifications.    


Initial Calibration 
Verification  
(ICV) 


Follows the IC, using 
second source calibration 
standards.   


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Prepare fresh standards 
and reanalyze. 
3) Recalibrate and reanalyze 
all affected samples. 


Evaluates accuracy of 
calibration standards. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Continuing Calibration 
Check  
(CCC) 


Mid-level standard analyzed 
every 12 hours and at the 
end of every analytical 
sequence. 


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Correct problem. 
3) Recalibrate and reanalyze 
all samples since last valid 
calibration check. 


Verifies instrument 
calibration and stability 
throughout analyses.  


Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


<½ PQL  


1) Repeat analyses once 
2) Correct problem 
3) Re-extract and reanalyze all 
samples associated with 
method blank. 


Measures and 
evaluates possible 
contamination in 
reagents and 
glassware used in 
method. 


Instrument Blank 


Each 12 hour sequence or 
as indicated, such as after a 
heavily contaminated 
extract.  A method blank 
analysis can be substituted 
for an instrument blank. 


<½ PQL  


1) Repeat analyses once 
2) Perform Instrument 
maintenance 
3) Reanalyze all associated 
samples in sequence where 
contamination level may affect 
result. 


Measures and 
evaluates possible 
contamination in gas 
chromatographic 
analysis system. 


Matrix Spike/Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent.   


%R = 40-140 except 
for the more volatile 
aromatic and aliphatic 
compounds which may 
have lower recovery. 
 
%RPD = 20% 
(advisory) 


1) Repeat GC analyses 
2) Re-extract and reanalyze 
MS/MSD, (if sufficient sample) 
or select another sample to 
MS. 
3) Evaluate LFB performance. 


Evaluates effect of 
individual matrix on 
method performance 
and method precision.  
Poor MS/MSD QC 
performance does not 
necessarily reject 
extraction batch 
group.    Control limits 
are advisory due to 
sample matrix effects. 


Blank Spike 
(BLKSPK)  
 


Minimum 1/20 
samples/matrix and each 
batch of samples, 
whichever is more frequent.  
Same spiking solution as for 
MS/MSD.  


%R = 40-140 
. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with LFB.  


Evaluates method 
accuracy.  Used for 
ongoing proof of 
competency.   
 


Extraction Surrogates 


Added to all samples prior 
to extraction (including QC). 
Ortho-Terphenyl (PAH 
fraction) and 1-Chloro-
octadecane (Aliphatic 
fraction). 


%R = 40-140 
Control limits are 
advisory due to 
possible sample matrix 
effects.  


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates extraction 
and separation 
method performance 
on each individual 
sample analyzed.   
Water samples 
containing sediment 
may have reduced 
analyte and surrogate 
extraction efficiency.  
Extraction 
performance alone 
can be evaluated from 
an EPH screening 
result. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Separation Surrogates 


Surrogates added to 
sample extract prior to 
fractionation. 
2-Bromonapthalene and 2-
Fluorobiphenyl. 


%R = 40-140 in 
Aromatic fraction. 
Control limits are 
advisory due to 
possible sample matrix 
effects. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates the 
effectiveness of the 
aliphatic/aromatic 
separation step.  
Proportional Level of 
presence of either 
surrogate in the 
aliphatic fraction 
suggests incomplete 
separation of the more 
volatile PAHs from the 
aliphatic fraction. 


EPH Screening Analyses of extract prior to 
the separation step of the 
EPH method.   


%R = 40-140 for 
extraction surrogates. 
Full EPH 
recommended if TEH 
result >0.1mg/L for 
waters or 50ug/g for 
soils. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates method 
extraction 
performance on each 
individual sample 
analyzed.  Target 
analyte levels in result 
are used to determine 
if full EPH analyses is 
necessary. 
 


PAH Target Analyte 
Confirmations 


Analyses performed by 
8270 on Aromatic fraction if 
PAH target analytes are 
present above MTDEQ 
limits. 


Meets 8270 analyses 
criteria. 


1) Repeat analyses to meet all 
8270 method QC criteria. 


Confirms and 
accurately quantitates 
PAH levels in aromatic 
extract.  8270 method 
is considered less 
sensitive to false 
positives than the EPH 
method. 


MDL Studies 
 


MDL – Annually for water 
and soils and initially for 
each new instrument setup.  


MDL< PQL 
 


1. Repeat once 
2. Correct problem 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 


LOD Verification Following MDL to confirm 
calculated MDL value. Positive Result 


1) Examine method or 
preparatory steps.  
2) Verify MDL study, 
3) Repeat analysis. 
 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semi-annually, WP and 
LPTP (soil) study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out of 
3). 


External review of 
analytical method 
accuracy. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria. 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 
EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by 5030B 
Purge & Trap. 
Waters:  5030B Purge & 
Trap. 
Surrogates added to all 
samples and QC samples. 


Meet method QC criteria 
for the matrix. 1) Reanalyze sample. 


Waters are introduced 
into the GC/MS using 
Purge & Trap.  Soils are 
extracted into methanol 
and the methanol extract 
is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


Initial Calibration 


5-7-point initial calibration 
Range: = 0.5, 1.0, 2, 5, 10, 
15, 20 ug/L.   
(Poorly responding 
compounds, such as 
selected alcohols and 
ketones are at 20X higher 
ranges). 


If %RSD<15 use average 
RF, alternatively use higher 
order calibration curve 
models with >0.995 
correlation coefficient. 
 CCC= Continuing 
Calibration Check 
Compounds.  
Calibration curve (first or 
higher order), all analytes 
%RSD<30 then 
R2 >0.99,  
RF for SPCCs >0.3000 for 
Chlorobenzene and 
1,1,2,2-Tetrachloroethane; 
>0.1 for Chloromethane 
and 1,1-Dichloroethane, 
and Bromoform. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest. 


Tuning BFB Initially and every 12 
hours thereafter. 


Meet method-tuning 
criteria. 


1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluate mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Continuing 
Calibration Check 
(CCC) 


Mid-level standard analyzed 
every 12 hours. 


RF ± 20% of IC for CCCs, 
30% for all others. 
 
Internal Standard areas  
%R = 50-150 of IC. 
RF acceptance criteria for 
SPCCs same as for initial 
calibration. 


1) Remake and rerun. 
2) Rerun instrument tune 
3) Recalibrate and 
reanalyze all samples since 
last valid calibration check. 


Evaluates instrument drift 
throughout analytical 
sequence. 
Typically uses midpoint 
calibration standard or 
ICV. 


 
Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


 
<½ PQL 


 
1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze 
all samples associated with 
failing method blank. 


Evaluates overall method 
including possible 
contamination in 
reagents and glassware 
utilized in preparatory 
batch. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 
 
Matrix Spike/ 
Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


CLP SOW 3/90 
 
Statistical Control Limits 
 
Precision =  <20% RPD 


1) Repeat analyses. 
2) Re-extract and reanalyze 
MS, (if sufficient sample). 
3) Evaluate LFB 
performance. 


Evaluates effect of matrix 
on method performance. 


Lab Fortified Blank 
(LFB) or 
Lab Control Sample 
(LCS) 


Minimum 1/20 
samples/matrix and each 
batch of samples, whichever 
is more frequent.   
Use second source 
standards to check 
calibration. 


Statistical Control Limits. 
 
Includes the 65 
compounds on ELI Short 
List. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
all samples associated with 
failing LFB/LCS. 


Evaluates overall method 
precision and accuracy. 
Method specifies %R=70-
130. 


 
Internal Standards 
(Samples and QC) 


Monitor total areas in each 
analysis. 
Fluorobenzene 
Chlorobenzene-d5 
1,2-Dichlorobenzene-d5 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different 
sample. 
4) Reanalyze set of 
samples.  


Measures instrument 
stability and sensitivity. 


Surrogates 


Present in all extracted 
samples (including QC) 
1,2-Dichloroethane-d4 
Toluene-d8 
p-Bromofluorobenzene 
Dibromofluoromethane 


Statistical Control Limits 
1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


 
 
Mass Spectra 


 
 
Review all target analytes in 
standards, and also target 
compounds found in 
samples. 


 
 
Spectra must be consistent 
with library database. 


 
 
1) Verify calibration spectra 
and retention times. 
2) Repeat analyses. 


Used to qualitatively 
identify target compound 
hits in samples. 


MDL Studies 


MDL - Annually for water 
and soils and initially for 
each new instrument setup 
or analyst. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


 
LOD Verification 
 
(Required for each 
analyte/method to 
verify calculated 
MDL. If not 
completed, then 
LOQ verification 
must be performed.) 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps,  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA 
 


Spike at 2-3X calculated 
MDL. 


External PE 
Samples 


Semi-annually, WP study 
samples. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


1) Complete corrective 
action report. 
2) Repeat with another 
make-up study (for failure 
of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct 
method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples. Must pass all method QC 
criteria as specified above. 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 
Extraction 


SW-846 Methods: 
Soils: 3550B or 3545. 
Waters: 3510C or 
3520C. 
Wastes: 3550B, 3545, 
3580. 
Surrogates added to all 
samples. 


Meet Method QC criteria 
for the matrix. 


1) Reanalyze sample or re-extract 
sample. 
2) If re-extraction outside of 
holding time, report both sets of 
data. 


Minimum sample 
volume required per 
sample. 
Soils: 30 grams 
Water: 1 Liter. 


Instrument 
Calibration 
(IC) 


7-point calibration 
Range:  
10, 20, 50, 75,100,120, 
150ug/mL. 
Bottom point or two may 
be dropped for reactive 
compounds as long as 
five consecutive points 
are used at a minimum. 


See Note #1 at bottom. 


1) Perform instrument 
maintenance. 
2) Recalibrate.  
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations 
to quantify analytes of 
interest. 


Instrument Blank 


Following instrument 
calibration or beginning 
of each analytical 
sequence. 
May be substituted with 
batch method blank. 


Clean baseline. 
No target analytes. 


1) Rerun. 
2) Perform instrument 
maintenance. 


Evaluates instrument 
performance 
chromatographic 
baseline. 


Tuning 
DFTPP Initially and 
every 12 hours 
thereafter. 


Meet method-tuning criteria.  
1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluates mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Initial Calibration 
Verification 
(ICV) 


Immediately following 
calibration. 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Repour and rerun. 
2) Prepare fresh calibration 
standards and/or ICV. 
3) Recalibrate and rerun. 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from second 
source standard. 


Method Blank 
(MBLK) 


Immediately follows 
ICV. 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


< ½ PQL excepting 
phthalates. 


1) Prepare fresh blank. 
2) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates calibration 
accuracy, reagent/ 
glassware 
contamination, and 
instrument carryover. 


Continuing 
Calibration 
Verification 
(CCV) 


Mid-level standard 
analyzed every 12 hours 
to update internal 
standard response 
factors (RF). 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Remake and rerun. 
2) Rerun instrument tune. 
3) Recalibrate and rerun samples 
since last valid CCV. 


Evaluates instrument 
drift throughout 
analytical sequence.  
 Typically uses midpoint 
calibration standard or 
ICV. 


GC Performance 
Analyte Degradation 


Each tuning;  
Evaluate TIC areas of 
DDT breakdown 
products and 
chromatographic profile. 
 


< 20% breakdown 1) Instrument maintenance. 
2) Re-check tune. 


Evaluates 
chromatographic system 
for reactivity. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Matrix Spike 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 
 
For 8270-A 
representative list. 
 
For 625- All target 
analytes. 


See LCS limits. 
Statistical control limits. 
RPD: 40% 


LCS must be passing 
 
1) If matrix interference suspected 
report as found, or   
2) Re-extract and reanalyze MS if 
no matrix interference suspected 
(if sufficient sample). 
3) Evaluate LCS performance 
(See Note #3 at bottom). 


Evaluates effect of 
matrix on method 
performance.  MSD also 
evaluates method 
precision. 
 


Duplicate Sample 
(DUP) 


1/10 samples 
Or 1/20 samples 
depending on method 


5, 10, 20% RPD or  
2X PQL depending on 
method 


1) Rerun sample pair, evaluate for 
sample homogeneity or 
2) Report with qualifiers. 


Evaluates method 
precision.  MSD 
duplicate analyses 
preferred on some 
methods. 


Laboratory Control 
Sample  
(LCS) 


Minimum 1/20 
samples/matrix and 
each batch of samples, 
whichever is more 
frequent. 


Reference Material 
specified limits or 
laboratory statistical limits. 
625 method: Limits don’t 
exceed method criteria. 


1) Prepare new Standards. 
2) Recalibrate. 
3) Re-extract and reanalyze all 
samples associated with failing 
LCS. 


Evaluates spiking 
technique and when 
prepared from a source 
independent of the 
calibration standards 
can also measure 
method performance. 


Internal Standards 


Monitor total areas in 
each analysis. 
Acenapthene-d10 
Phenanthrene-d10 
Chrysene-d12 
1,4-Dichlorobenzene-d4 
Napthalene-d8 And 
Perylene-d12. 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different sample. 
4) Re-extract and reanalyze set of 
samples.   
 


Measures instrument 
stability and sensitivity. 


Mass Spectra 


Review all target 
analytes in standards 
and reported analytes in 
samples. 


Spectra must be 
consistent with library 
database. 


1) Verify calibration spectra and 
retention times. 
2). Repeat analyses. 


Used to qualitatively 
identify target 
compound hits in 
samples. 


Surrogates Present in all extracted 
samples (Including QC). 


Reference Material 
specified limits or 
laboratory statistical limits. 
 
625 Method: Limits don’t 
exceed method criteria. 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


MDL Studies 


Annually for water and 
soils. 
Initially for each new 
instrument setup or 
analysts. 


0.5X of PQL 
 
PQL = 10 ug/L or 0.33 
ug/g with exceptions 
(See Note #4 at bottom). 


1) Repeat if obvious problem 
occurs. 
 2) Adjust reporting limit to > MDL. 
3) LOD analysis. 


Evaluates overall 
method detection limits 
in clean sample matrix.  
Actual samples may 
have higher MDL. 


LOD Verification 
Following MDL to 
confirm calculated MDL 
value. 


Positive Result 


1) Examine method or preparatory 
steps.  
2) Verify MDL study, 
3) Repeat analysis. 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semiannual WP and 
LPTP (soil) PT studies. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Control Charting and 
Proof of Competency 


Annual, statistical 
review of method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


Must pass all method QC 
criteria. Reanalyze batch or qualify results A group of samples and 


associated QC. 


Note #1: %RSD for CCC (Table 4 SOP ELI 50-009) <30. RF for SPCCs (N-nitroso-di-n-propyl amine, hexachlorocyclopentadiene, 2, 4 
Dinitrophenol, and 4-Nitrophenol) > 0.050.  
If % RSD for a compound is < 15, linearity is assumed and average RF is used. 
If % RSD > 15 (and less than 30 for CCC), use a calibration curve with correlation coefficient >= 0.990.  
Lower calibration levels are not used for certain compounds. PQLs are adjusted as appropriate. 
Note #2: RF for SPCC>0.050, RF of CCCs must be <20% difference from IC. RF of all other compounds must be <30% difference from IC. 
Note #3: If any analyte in the MS/MSD fails, QC limits for failed compounds must be within acceptable recovery limits for the blank spike 
laboratory control sample. 


Note #4: 4-Nitrophenol, Pentachlorophenol, 2,4-Dinitrophenol, 4,6-Dinitro-2-methylphenol = 50 ug/L. 
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Quality Assurance / Quality Control Specifications  
 


METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample 
Preparation All samples digested Meet method QC criteria 


for the matrix. 
1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 
 


Instrument 
Calibration 
(IC) 


Daily, after maintenance, or when 
needed. 
5-point calibration including blank.  
Calibration Standards are not digested 
per 245.1 


Correlation coefficient 
≥0.995 also includes 
visual interpretation for 
quadratic or higher order 
calibration fit types. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new standard. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest.  Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV)  
=QCS per 245.1 
 
 


Immediately follows calibration or when 
new standards are prepared. Analyzed 
each analytical sequence. 
 


%R= 90-110 
 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
3) Instrument maintenance. 
 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from Second 
source standard. 


Initial Calibration 
Blank  
(ICB) 


Analyzed at beginning of run. 
Larger of 
± 1 * lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank. 


Evaluates instrument 
calibration, reagent 
contamination, and 
instrument carryover. 


Method Blank 
(MBLK) / 
Laboratory 
Reagent Blank 
(LRB) 


Minimum 1/20 samples or for each 
batch- whichever is more frequent. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL (245.1) 
< Reporting limit 
(7470A) 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates calibration 
accuracy, 
reagent/glassware 
contamination, and 
instrument carryover. 


Laboratory 
Control Sample 
(LCS)  
= LFB per 245.1 


Minimum 1/20 samples or for each 
batch-whichever is more frequent. 


%R = 80-120 (7470A) 
%R = 85-115 (245.1) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with 
failed LCS.  


Evaluates method 
accuracy.  Must be 
Second Source Standard.  
Also used to evaluate 
spiking technique for 
MS/MSD analysis. 


Continuing 
Calibration 
Verification  
(CCV) 
= Instrument 
Performance 
Check (IPC) per 
245.1 


Analyzed at beginning of run, every 10 
samples and at end of run. 
Same source standard. 


%R = 95-105 
Immediately after IC 
(245.1 only) 
%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun all 
samples since last valid CCV. 
2) Check for sample matrix 
problem. 


Evaluates Instrument 
calibration drift. 
 


Continuing 
Calibration Blank 
(CCB) 


Analyzed after every CCV. 
Run every 20 samples and at end of run. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL  
 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze all samples 
associated with failing CCB. 


Evaluates baseline drift, 
contamination in the 
analytical system, and 
analyte carryover  
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Duplicate Sample 
(DUP)  Minimum 1/20 samples 


Larger of 2 * PQL or 
20% RPD 
 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


1) Repeat Duplicate analysis. 
2) Investigate cause. 
3) Redigest batch or flag data 
results. 


Measures method 
precision/sample 
homogeneity. 
Not typically performed, 
MSD duplicate analyses 
preferred to evaluate 
method precision.   


MDL Studies Annually, or whenever instrument 
changes might affect sensitivity. 


< PQL, 
Spike level < 1X-10X 
MDL, consistent with 
prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually or whenever a new MDL study 
is required 


Positive Result above 
signal-to-noise 


1) Examine method or 
preparatory steps,  
2) Verify MDL study, 
3) Repeat analysis. 
4) Consult QA. 


Spike at 2-3X calculated 
MDL for single analyte 
test  


Linear Calibration 
Range  
(LCR) for 245.1 
Studies 


Annually, or whenever method changes 
might affect sensitivity. 


Calculated standard 
values within 10% of 
expected 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine upper 
linear range for 
instrument. 


External PE 
Samples Semi-annually, WS (245.1) and  


WP (7470A) study samples. 


PT sample defined 
acceptance limits 
(Must pass 2 out of last 
3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out 
of 3). 


External review of 
analytical method 
accuracy.   
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of method. Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample Preparation 


All samples digested 1.0 
grams. 
Batch size of 20 samples. 


LCS and Method Blank 
Meet method QC 
criteria for each matrix.  1) Reanalyze batch. 


HCL and NO3 acid 
digestion with KNMO4 


Instrument Initial 
Calibration  
(IC) 


Daily, or when needed. 
5-point calibration 


Linear Regression 
correlation coefficient 
≥0.995 1) Recalibrate. 


Calibration of 
instrument. Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV) 


Immediately follows 
calibration.  Use Second 
source standard.  %R= 90-110 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards.. 
3) Until successful. 


Evaluates 
accuracy/bias in 
calibration standards. 


Initial Calibration Blank 
(ICB) Follows initial calibration < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Continuing Calibration 
Verification  
(CCV) 


Run every 10 samples and 
at end of run.  Mid-point 
initial calibration standard R% = 90-110 


1) Recalibrate and rerun all 
samples associated with failing 
CCV. 
2) Check for sample matrix 
problems. 


Evaluates instrument 
calibration drift. 


Continuing Calibration 
Blank  
(CCB) Follows CCV < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh blank or IC 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Sample Matrix Spike and 
Matrix Spike Duplicate 
(MS/MSD)  


Predigestion-Minimum 1/20 
samples/matrix or for each 
batch, whichever is more 
frequent.   


%R =80-120 
RPD=+/- 20% 
 


1) See LCS performance. 
2) Evaluate LFB performance. 


Evaluates effect of 
matrix on method 
performance.  
Control limits valid for 
spike level 1/3 of 
sample amount or 
higher.  


Laboratory Reagent Blank 
(LRB)  or Method Blank 
(MBLK) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


+/-1*lowest reporting 
limit or at < 10% of 
sample concentration 


1) Redigest samples from 
batch which fail acceptance 
criteria. 


Evaluates possible 
contamination in 
reagents and 
glassware.  


Laboratory Control 
Sample  
(LCS)  
(Digested) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


LFB (spiked)  
= %R= 80-120  
Certified reference 
material 
%R = 70-130 (certified 
values) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with LCS.  
5) Flag data or redigest batch 


Evaluates method 
precision and 
accuracy.  


Digestion duplicate 
sample (not needed when 
MSD is prepared) 


1/20 samples or 1/Digestion 
Batch, whichever is more 
frequent. 


Sample conc < 10* DL: 
+/- 3*DL  
Sample conc > 10*DL: 
20% RPD. 


1) Repeat analyses. 
2) Select other duplicate. 
3) Flag data or redigest batch. 


Evaluates method 
precision. 
May also use MSD in 
place of duplicate 
sample. 


MDL Studies 
 


Annually, or whenever 
instrument changes might 
affect sensitivity. 


<PQL and comparisons 
to prior studies. 


1) Repeat.  
2) Correct problem. 
3) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


External PE Samples 
Semi-annually LPTP Soil 
study samples. 


Within specified 
EPA/ERA inter-
laboratory control limits. 


1) Repeat 
2) Correct problem 


External review of 
analytical method 
accuracy.  
Historically, excellent 
performance. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical 
process control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters:  
Turbidity <1 Analyze direct. 
Turbidity >1 Digest using 
200.2. 
 
CWA samples: Digest using 
200.2 
 
6010B Total Waters: 3010 
Digestion. 
 
Soils: 3050 Digestion. 
 
Extracts: 3010 Digestion. 


Meet method QC 
criteria for the 
matrix. 


1) Reanalyze sample. 
2) Re-prepare 
sample/batch. 


 
 


Instrument 
Calibration  
(IC) 


Daily, or when needed.  
Minimum 1-point calibration 
and blank.   


If used, multipoint 
calibration must 
have correlation 
coefficient ≥0.996  


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification  
(ICV) 
 
 
 


Immediately follows 
calibration.  
Second source standard 
used.  


6010B %R =90-110  
200.7 %R=95-105  
Immediately after IC 
when new standards 
are prepared. 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
 


Evaluates accuracy 
of calibration 
standards.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of run. Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Low Level Calibration 
Verification  
(CRI) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 50-150, 
except for Be, Cd 
where %R = 70-130 


None – Limits are advisory 
only. 
 


Verifies Instrument 
ability to 
detect/quantitate 
analytes near the 
reporting limit. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 80-120 for 
interferents.  
Advisory limit ± 2* 
reporting limit for 
other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R% = 80-120 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Continuing Calibration 
Verification  
(CCV) 
/Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of run, 
every 10 samples and at end 
of run. 
Same source standard. 


200.7: %R=95-105 
Immediately after 
Initial Calibration. 
%R = 90-110 as 
continuing 
calibration check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed after every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample 
carryover. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift 
and/or analyte 
carryover. 
 
 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS2) 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


6010B: %R = 75-125 
 
200.7: %R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on analytical 
part of method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 
 


Analytical Spike 
Duplicate  
(MSD2), or Analytical 
Duplicate Sample 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS2 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Serial Dilution Sample 
When new matrix is 
encountered or 1 per batch or 
1 per 20 samples 


%R = 90-110 for 
analytes greater 
than 50 * PQL 


1) Rerun samples. 
 
2) Run samples on 
dilution. 


Used for screening 
analyses evaluating 
new matrices. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank  
(LRB) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


Larger of ±1*lowest 
reporting limit or 2.2 
X MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail 
acceptance criteria or flag 
and report data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample (LCS) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


200.7: %R = 85-115 
6010B: %R = 80-120 


1) Reanalyze. 
2) Redigest sample batch 
or flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
quarterly or as needed. 


Within SRM-
established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS), when used. All sample & QC in sequence. 50-150% Recovery 


Advisory Limits 
1) Evaluate data for sample 
matrix affects 


Quantitation using 
Internal Standards 
improves method 
accuracy. 
IS recoveries can 
be affected by 
sample matrix. 


MDL Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 
6010B: Semi-annually. 


Prior studies 


1) Repeat if obvious 
problem occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise. 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Inter-Element Correction 
Factor Studies 


Annually, or whenever 
instrument changes might 
affect interelement effects. 
Verified every 6 months. 


Comparison to 
historical data. 


1) Repeat. 
 
2) Correct problem. 


Correction factors 
to account for 
spectral overlap 
between differing 
elements. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


External PE Samples WS and WP,  LPTP (soil) and 
internal blind samples 


EPA/PE Provider-
defined control 
limits. 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix or 
when there is a change of 
reagents, whichever is more 
frequent. 


Must pass all 
method QC criteria. 


Reanalyze batch, re-
prepare samples, or 
qualify results. 


A group of samples 
and associated QC. 


 
 


 
 


  


2/16/2014 Energy Laboratory QA/QC Specifications  Page 9 of 23 







 
 


 
METHOD QA/QC PARAMETERS 


ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 
EPA METHOD 200.8 (REV 5.4, MAY 1994)  


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters: 
Turbidity <1 Analyze 
direct. 
Turbidity >1 Digest using 
200.2 
 
CWA samples: Digest 
using 200.2 


Meet method QC 
criteria for the matrix. 


1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 


Instrument 
Calibration 
(IC) 


Daily, or when needed.  
Multipoint calibration, 
usually 4 points and a 
blank.   


Calibration must have 
correlation coefficient 
≥0.996 or better. 


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification 
(ICV) 


Immediately follows 
calibration.   
Second source standard 
used.  


 %R=90-100 
Immediately after IC. 1) Recalibrate and rerun. 


2) Prepare fresh standards 
and/or ICV. 
 


Evaluates 
calibration 
accuracy.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of 
run. 


Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents.  Advisory 
limit ± 2* reporting 
limit for other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
 


Continuing Calibration 
Verification  
(CCV) 
/ Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of 
run, every 10 samples and 
at end of run. 
Same source standard. 


%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed with every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift or 
analyte carryover. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS) 


Minimum 1/10 samples 
 


%R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Analytical Spike 
Duplicate (MSD), or 
Analytical Duplicate 
Sample 


Minimum 1/10 samples 
 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank 
(LRB) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch 


Larger of ±1*lowest 
reporting limit or 2.2 X 
MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample  
(LCS) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch. 


%R = 85-115 
 


1) Reanalyze. 
2) Redigest sample batch or 
flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
periodically. 


Within established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Recovery results 
not evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS) 


All samples & QC in 
sequence 60-125% Recovery Reanalyze samples on 


dilution, as needed. 


Quantitation using 
Internal Standards 
is required for ICP-
MS. 
Corrects data for 
sample matrix 
effects. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


MDL Studies 
Annually, or whenever 
method changes might 
affect sensitivity. 


Prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might 
affect sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 


External PE Samples WS and WP and internal 
blind samples. 


EPA/PE Provider -
defined control limits 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria 


Reanalyze batch, re-prepare 
samples, or qualify results 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by Purge & 
Trap per 5030B. 
10 grams Soil/10mL of 
methanol VPH Surrogates 
added to all samples before 
extraction. 
Waters:  VOA Vials, 
preserve to a PH<2. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


VPH surrogates added to all 
sample before extraction. 
Waters are introduced into the 
GC/MS using Purge & Trap.  
Soils are extracted into 
methanol and the methanol 
extract is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


 
Instrument 
Calibration 
(IC) 


 
5 Point calibration to 
precede analyses.  Use 
average response factors.  
Certain compounds are 
selected for FID calibration 
and other compounds are 
used for PID calibration. 


 
25% RSD of Mean 
Response Factors.   
Includes individual 
compound response 
factors and range 
response factors. 


1) Correct problem. 
2) Prepare new standards.  
3) Recalibrate. 


 
Establishes calibration curve 
over a range of analyte 
concentrations to quantify 
analytes of interest. 
Calibration of instrument and 
check of response linearity. 
Consists of a 13 component 
standard containing both 
aliphatic and aromatic 
hydrocarbons 


 
Initial Calibration 
Verification 
(ICV) 


 
Follows valid initial 
calibration. 
(See Blank Spike) 


 
%R= 75-125% 


 
1)  Correct problem. 
2) Recalibrate and rerun ICV. 


Evaluates accuracy/bias in 
calibration standards.    
 


 
Continuing 
Calibration 
Verification   
(CCV) 
 


 
Every 24 Hours and at the 
end of every analytical 
sequence 


 
%R= 75-125% of 
Initial Calibration for 
the CCV preceding 
sample analyses. 


1) Correct problem. 
2) Reanalyze CCV. 
3) Recalibrate and reanalyze all 
samples since last valid 
calibration check. 


Evaluates instrument drift 
throughout analytical sequence. 
Typically uses midpoint 
calibration standard or ICV. 


 
Method Blank 
(MB) 


 
Before samples, and at 
least one MB every 24 
hours. 


 
½ of PQL for target 
analytes 


1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates overall method 
including possible 
contamination in reagents and 
glassware utilized in 
preparatory batch. Soil method 
blanks use clean sand. 


 
Matrix Spike and 
Matrix Spike 
duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


%R = 70-130 
%RPD < 20 


1) Repeat analyses. 
2) Re-extract and reanalyze MS, 
(if sufficient sample). 


Evaluates affect of matrix on 
method performance.   


 
Lab Control Sample 
(LCS)  
(Blank Spike) 


 
Minimum 1/20 samples  
Soils LCSs are prepared 
using a blank sand matrix. 


 
%R = 70-130 


 
1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with failing 
LCS (laboratory fortified blank). 


Evaluates overall method 
precision and accuracy. Method 
specifies 70-130. 


 
Surrogates 


Present in all extracted 
samples (including QC). 


Trifluorotoluene  
%R = 70-130 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method performance 
on each individual sample 
analyzed. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


 
Analyte Confirmation 
in Samples 


 
Confirm target VPH 
analytes by GC/MS 
analyses. 


 
Upon client request. 


 
None 


 
Analyte identifications in 
samples are not routinely 
confirmed.  GC/MS confirmation 
done only per client request.  


MDL Studies 
 


MDL - Annually for water 
and soils and initially for 
each new instrument setup. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean sample 
matrix.  Actual samples may 
have higher MDL. 


 
LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps.  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA. 
 


Spike at 2-3X calculated MDL. 


External PE 
Samples 


Semi-annually, WP and 
LPTP soil study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of analytical 
method accuracy.   


Control Charting and 
Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically 
within control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process control. 


Batch Each batch consists of a 
maximum of 20 samples. 


Must pass all method 
QC criteria 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 


EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 
2004 Revision 


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  3550 (30 grams to 
1mL) 
Waters:  3510 or 3520 
(1 Liter to 1 mL) 
EPH extraction surrogates 
added to all samples prior to 
extraction. 
EPH separation surrogates 
added to extract just prior to 
separation. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


Samples are extracted 
using Methylene 
chloride solvent and 
then the extract is 
concentrated.  
Following separation 
of extract into an 
aliphatic and aromatic 
fraction each fraction 
is independently 
analyzed by GC/FID.  
Sample amount and 
final extract volume 
may be adjusted 
based on analyte 
levels and/or sample 
matrix.    


Fractionation Check Per each Lot # of 
Separation Cartridges Used 


Effective separation of 
target analytes into 
appropriate fraction. 
 
%R=40-140 except the 
more volatile target 
analytes with >20% 
recovery. 


1) Repeat once. 
2) Correct problem (adjust 
elution volumes). 
3) Prepare new standards. 
4) Recalibrate. 


Uses aliphatic and 
aromatic hydrocarbon 
standards in hexane. 
The more volatile 
aromatic and aliphatic 
compounds may have 
lower recoveries than 
method specified 
limits. 


Initial Calibration 
(IC) 


5 point initial calibration 
each for aliphatics and 
aromatics, external 
standardization option of 
method chosen. 
Aliphatic Standard Solution 
Aromatic Standard Solution 
Range: 1, 50, 200, 500, and 
1000 ug/mL. 
To precede sample 
analyses. 
 


25% RSD MnRF 
25%RSD each 
component. 
 


1) Repeat once. 
2) Correct problem. 
3) Prepare new standards. 
4) Recalibrate. 


Used to Calibrate 
instrument, evaluates 
chromatographic 
separation 
effectiveness, and 
instrument response 
linearity. 


Chromatography 


1) Each IC or CCC- 
Resolution is verified. 
 
2) Retention Time 
Windows- Use RRT and 
analyst discretion for 
instrument stability. 


Chromatographic 
resolution: Monitored 
against historical 
performance levels. 
50% separation of 
phenanthrene and 
anthracene.   


1) Repeat once. 
2) Adjust column conditions. 
3) Perform instrument 
maintenance. 
4) Replace GC column. 


Verifies that gas 
chromatographic 
system is operating 
properly. 
Resolution criteria for 
two selected PAH 
pairs are not met as 
per method 
specifications.    


Initial Calibration 
Verification  
(ICV) 


Follows the IC, using 
second source calibration 
standards.   


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Prepare fresh standards 
and reanalyze. 
3) Recalibrate and reanalyze 
all affected samples. 


Evaluates accuracy of 
calibration standards. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Continuing Calibration 
Check  
(CCC) 


Mid-level standard analyzed 
every 12 hours and at the 
end of every analytical 
sequence. 


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Correct problem. 
3) Recalibrate and reanalyze 
all samples since last valid 
calibration check. 


Verifies instrument 
calibration and stability 
throughout analyses.  


Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


<½ PQL  


1) Repeat analyses once 
2) Correct problem 
3) Re-extract and reanalyze all 
samples associated with 
method blank. 


Measures and 
evaluates possible 
contamination in 
reagents and 
glassware used in 
method. 


Instrument Blank 


Each 12 hour sequence or 
as indicated, such as after a 
heavily contaminated 
extract.  A method blank 
analysis can be substituted 
for an instrument blank. 


<½ PQL  


1) Repeat analyses once 
2) Perform Instrument 
maintenance 
3) Reanalyze all associated 
samples in sequence where 
contamination level may affect 
result. 


Measures and 
evaluates possible 
contamination in gas 
chromatographic 
analysis system. 


Matrix Spike/Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent.   


%R = 40-140 except 
for the more volatile 
aromatic and aliphatic 
compounds which may 
have lower recovery. 
 
%RPD = 20% 
(advisory) 


1) Repeat GC analyses 
2) Re-extract and reanalyze 
MS/MSD, (if sufficient sample) 
or select another sample to 
MS. 
3) Evaluate LFB performance. 


Evaluates effect of 
individual matrix on 
method performance 
and method precision.  
Poor MS/MSD QC 
performance does not 
necessarily reject 
extraction batch 
group.    Control limits 
are advisory due to 
sample matrix effects. 


Blank Spike 
(BLKSPK)  
 


Minimum 1/20 
samples/matrix and each 
batch of samples, 
whichever is more frequent.  
Same spiking solution as for 
MS/MSD.  


%R = 40-140 
. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with LFB.  


Evaluates method 
accuracy.  Used for 
ongoing proof of 
competency.   
 


Extraction Surrogates 


Added to all samples prior 
to extraction (including QC). 
Ortho-Terphenyl (PAH 
fraction) and 1-Chloro-
octadecane (Aliphatic 
fraction). 


%R = 40-140 
Control limits are 
advisory due to 
possible sample matrix 
effects.  


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates extraction 
and separation 
method performance 
on each individual 
sample analyzed.   
Water samples 
containing sediment 
may have reduced 
analyte and surrogate 
extraction efficiency.  
Extraction 
performance alone 
can be evaluated from 
an EPH screening 
result. 


2/16/2014 Energy Laboratory QA/QC Specifications  Page 16 of 23 







 
 


METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Separation Surrogates 


Surrogates added to 
sample extract prior to 
fractionation. 
2-Bromonapthalene and 2-
Fluorobiphenyl. 


%R = 40-140 in 
Aromatic fraction. 
Control limits are 
advisory due to 
possible sample matrix 
effects. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates the 
effectiveness of the 
aliphatic/aromatic 
separation step.  
Proportional Level of 
presence of either 
surrogate in the 
aliphatic fraction 
suggests incomplete 
separation of the more 
volatile PAHs from the 
aliphatic fraction. 


EPH Screening Analyses of extract prior to 
the separation step of the 
EPH method.   


%R = 40-140 for 
extraction surrogates. 
Full EPH 
recommended if TEH 
result >0.1mg/L for 
waters or 50ug/g for 
soils. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates method 
extraction 
performance on each 
individual sample 
analyzed.  Target 
analyte levels in result 
are used to determine 
if full EPH analyses is 
necessary. 
 


PAH Target Analyte 
Confirmations 


Analyses performed by 
8270 on Aromatic fraction if 
PAH target analytes are 
present above MTDEQ 
limits. 


Meets 8270 analyses 
criteria. 


1) Repeat analyses to meet all 
8270 method QC criteria. 


Confirms and 
accurately quantitates 
PAH levels in aromatic 
extract.  8270 method 
is considered less 
sensitive to false 
positives than the EPH 
method. 


MDL Studies 
 


MDL – Annually for water 
and soils and initially for 
each new instrument setup.  


MDL< PQL 
 


1. Repeat once 
2. Correct problem 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 


LOD Verification Following MDL to confirm 
calculated MDL value. Positive Result 


1) Examine method or 
preparatory steps.  
2) Verify MDL study, 
3) Repeat analysis. 
 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semi-annually, WP and 
LPTP (soil) study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out of 
3). 


External review of 
analytical method 
accuracy. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria. 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 
EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by 5030B 
Purge & Trap. 
Waters:  5030B Purge & 
Trap. 
Surrogates added to all 
samples and QC samples. 


Meet method QC criteria 
for the matrix. 1) Reanalyze sample. 


Waters are introduced 
into the GC/MS using 
Purge & Trap.  Soils are 
extracted into methanol 
and the methanol extract 
is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


Initial Calibration 


5-7-point initial calibration 
Range: = 0.5, 1.0, 2, 5, 10, 
15, 20 ug/L.   
(Poorly responding 
compounds, such as 
selected alcohols and 
ketones are at 20X higher 
ranges). 


If %RSD<15 use average 
RF, alternatively use higher 
order calibration curve 
models with >0.995 
correlation coefficient. 
 CCC= Continuing 
Calibration Check 
Compounds.  
Calibration curve (first or 
higher order), all analytes 
%RSD<30 then 
R2 >0.99,  
RF for SPCCs >0.3000 for 
Chlorobenzene and 
1,1,2,2-Tetrachloroethane; 
>0.1 for Chloromethane 
and 1,1-Dichloroethane, 
and Bromoform. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest. 


Tuning BFB Initially and every 12 
hours thereafter. 


Meet method-tuning 
criteria. 


1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluate mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Continuing 
Calibration Check 
(CCC) 


Mid-level standard analyzed 
every 12 hours. 


RF ± 20% of IC for CCCs, 
30% for all others. 
 
Internal Standard areas  
%R = 50-150 of IC. 
RF acceptance criteria for 
SPCCs same as for initial 
calibration. 


1) Remake and rerun. 
2) Rerun instrument tune 
3) Recalibrate and 
reanalyze all samples since 
last valid calibration check. 


Evaluates instrument drift 
throughout analytical 
sequence. 
Typically uses midpoint 
calibration standard or 
ICV. 


 
Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


 
<½ PQL 


 
1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze 
all samples associated with 
failing method blank. 


Evaluates overall method 
including possible 
contamination in 
reagents and glassware 
utilized in preparatory 
batch. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 
 
Matrix Spike/ 
Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


CLP SOW 3/90 
 
Statistical Control Limits 
 
Precision =  <20% RPD 


1) Repeat analyses. 
2) Re-extract and reanalyze 
MS, (if sufficient sample). 
3) Evaluate LFB 
performance. 


Evaluates effect of matrix 
on method performance. 


Lab Fortified Blank 
(LFB) or 
Lab Control Sample 
(LCS) 


Minimum 1/20 
samples/matrix and each 
batch of samples, whichever 
is more frequent.   
Use second source 
standards to check 
calibration. 


Statistical Control Limits. 
 
Includes the 65 
compounds on ELI Short 
List. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
all samples associated with 
failing LFB/LCS. 


Evaluates overall method 
precision and accuracy. 
Method specifies %R=70-
130. 


 
Internal Standards 
(Samples and QC) 


Monitor total areas in each 
analysis. 
Fluorobenzene 
Chlorobenzene-d5 
1,2-Dichlorobenzene-d5 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different 
sample. 
4) Reanalyze set of 
samples.  


Measures instrument 
stability and sensitivity. 


Surrogates 


Present in all extracted 
samples (including QC) 
1,2-Dichloroethane-d4 
Toluene-d8 
p-Bromofluorobenzene 
Dibromofluoromethane 


Statistical Control Limits 
1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


 
 
Mass Spectra 


 
 
Review all target analytes in 
standards, and also target 
compounds found in 
samples. 


 
 
Spectra must be consistent 
with library database. 


 
 
1) Verify calibration spectra 
and retention times. 
2) Repeat analyses. 


Used to qualitatively 
identify target compound 
hits in samples. 


MDL Studies 


MDL - Annually for water 
and soils and initially for 
each new instrument setup 
or analyst. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


 
LOD Verification 
 
(Required for each 
analyte/method to 
verify calculated 
MDL. If not 
completed, then 
LOQ verification 
must be performed.) 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps,  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA 
 


Spike at 2-3X calculated 
MDL. 


External PE 
Samples 


Semi-annually, WP study 
samples. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


1) Complete corrective 
action report. 
2) Repeat with another 
make-up study (for failure 
of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct 
method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples. Must pass all method QC 
criteria as specified above. 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 


  


2/16/2014 Energy Laboratory QA/QC Specifications  Page 20 of 23 







 
 


METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 
Extraction 


SW-846 Methods: 
Soils: 3550B or 3545. 
Waters: 3510C or 
3520C. 
Wastes: 3550B, 3545, 
3580. 
Surrogates added to all 
samples. 


Meet Method QC criteria 
for the matrix. 


1) Reanalyze sample or re-extract 
sample. 
2) If re-extraction outside of 
holding time, report both sets of 
data. 


Minimum sample 
volume required per 
sample. 
Soils: 30 grams 
Water: 1 Liter. 


Instrument 
Calibration 
(IC) 


7-point calibration 
Range:  
10, 20, 50, 75,100,120, 
150ug/mL. 
Bottom point or two may 
be dropped for reactive 
compounds as long as 
five consecutive points 
are used at a minimum. 


See Note #1 at bottom. 


1) Perform instrument 
maintenance. 
2) Recalibrate.  
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations 
to quantify analytes of 
interest. 


Instrument Blank 


Following instrument 
calibration or beginning 
of each analytical 
sequence. 
May be substituted with 
batch method blank. 


Clean baseline. 
No target analytes. 


1) Rerun. 
2) Perform instrument 
maintenance. 


Evaluates instrument 
performance 
chromatographic 
baseline. 


Tuning 
DFTPP Initially and 
every 12 hours 
thereafter. 


Meet method-tuning criteria.  
1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluates mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Initial Calibration 
Verification 
(ICV) 


Immediately following 
calibration. 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Repour and rerun. 
2) Prepare fresh calibration 
standards and/or ICV. 
3) Recalibrate and rerun. 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from second 
source standard. 


Method Blank 
(MBLK) 


Immediately follows 
ICV. 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


< ½ PQL excepting 
phthalates. 


1) Prepare fresh blank. 
2) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates calibration 
accuracy, reagent/ 
glassware 
contamination, and 
instrument carryover. 


Continuing 
Calibration 
Verification 
(CCV) 


Mid-level standard 
analyzed every 12 hours 
to update internal 
standard response 
factors (RF). 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Remake and rerun. 
2) Rerun instrument tune. 
3) Recalibrate and rerun samples 
since last valid CCV. 


Evaluates instrument 
drift throughout 
analytical sequence.  
 Typically uses midpoint 
calibration standard or 
ICV. 


GC Performance 
Analyte Degradation 


Each tuning;  
Evaluate TIC areas of 
DDT breakdown 
products and 
chromatographic profile. 
 


< 20% breakdown 1) Instrument maintenance. 
2) Re-check tune. 


Evaluates 
chromatographic system 
for reactivity. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Matrix Spike 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 
 
For 8270-A 
representative list. 
 
For 625- All target 
analytes. 


See LCS limits. 
Statistical control limits. 
RPD: 40% 


LCS must be passing 
 
1) If matrix interference suspected 
report as found, or   
2) Re-extract and reanalyze MS if 
no matrix interference suspected 
(if sufficient sample). 
3) Evaluate LCS performance 
(See Note #3 at bottom). 


Evaluates effect of 
matrix on method 
performance.  MSD also 
evaluates method 
precision. 
 


Duplicate Sample 
(DUP) 


1/10 samples 
Or 1/20 samples 
depending on method 


5, 10, 20% RPD or  
2X PQL depending on 
method 


1) Rerun sample pair, evaluate for 
sample homogeneity or 
2) Report with qualifiers. 


Evaluates method 
precision.  MSD 
duplicate analyses 
preferred on some 
methods. 


Laboratory Control 
Sample  
(LCS) 


Minimum 1/20 
samples/matrix and 
each batch of samples, 
whichever is more 
frequent. 


Reference Material 
specified limits or 
laboratory statistical limits. 
625 method: Limits don’t 
exceed method criteria. 


1) Prepare new Standards. 
2) Recalibrate. 
3) Re-extract and reanalyze all 
samples associated with failing 
LCS. 


Evaluates spiking 
technique and when 
prepared from a source 
independent of the 
calibration standards 
can also measure 
method performance. 


Internal Standards 


Monitor total areas in 
each analysis. 
Acenapthene-d10 
Phenanthrene-d10 
Chrysene-d12 
1,4-Dichlorobenzene-d4 
Napthalene-d8 And 
Perylene-d12. 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different sample. 
4) Re-extract and reanalyze set of 
samples.   
 


Measures instrument 
stability and sensitivity. 


Mass Spectra 


Review all target 
analytes in standards 
and reported analytes in 
samples. 


Spectra must be 
consistent with library 
database. 


1) Verify calibration spectra and 
retention times. 
2). Repeat analyses. 


Used to qualitatively 
identify target 
compound hits in 
samples. 


Surrogates Present in all extracted 
samples (Including QC). 


Reference Material 
specified limits or 
laboratory statistical limits. 
 
625 Method: Limits don’t 
exceed method criteria. 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


MDL Studies 


Annually for water and 
soils. 
Initially for each new 
instrument setup or 
analysts. 


0.5X of PQL 
 
PQL = 10 ug/L or 0.33 
ug/g with exceptions 
(See Note #4 at bottom). 


1) Repeat if obvious problem 
occurs. 
 2) Adjust reporting limit to > MDL. 
3) LOD analysis. 


Evaluates overall 
method detection limits 
in clean sample matrix.  
Actual samples may 
have higher MDL. 


LOD Verification 
Following MDL to 
confirm calculated MDL 
value. 


Positive Result 


1) Examine method or preparatory 
steps.  
2) Verify MDL study, 
3) Repeat analysis. 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semiannual WP and 
LPTP (soil) PT studies. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Control Charting and 
Proof of Competency 


Annual, statistical 
review of method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


Must pass all method QC 
criteria. Reanalyze batch or qualify results A group of samples and 


associated QC. 


Note #1: %RSD for CCC (Table 4 SOP ELI 50-009) <30. RF for SPCCs (N-nitroso-di-n-propyl amine, hexachlorocyclopentadiene, 2, 4 
Dinitrophenol, and 4-Nitrophenol) > 0.050.  
If % RSD for a compound is < 15, linearity is assumed and average RF is used. 
If % RSD > 15 (and less than 30 for CCC), use a calibration curve with correlation coefficient >= 0.990.  
Lower calibration levels are not used for certain compounds. PQLs are adjusted as appropriate. 
Note #2: RF for SPCC>0.050, RF of CCCs must be <20% difference from IC. RF of all other compounds must be <30% difference from IC. 
Note #3: If any analyte in the MS/MSD fails, QC limits for failed compounds must be within acceptable recovery limits for the blank spike 
laboratory control sample. 


Note #4: 4-Nitrophenol, Pentachlorophenol, 2,4-Dinitrophenol, 4,6-Dinitro-2-methylphenol = 50 ug/L. 
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Quality Assurance / Quality Control Specifications  
 


METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample 
Preparation All samples digested Meet method QC criteria 


for the matrix. 
1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 
 


Instrument 
Calibration 
(IC) 


Daily, after maintenance, or when 
needed. 
5-point calibration including blank.  
Calibration Standards are not digested 
per 245.1 


Correlation coefficient 
≥0.995 also includes 
visual interpretation for 
quadratic or higher order 
calibration fit types. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new standard. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest.  Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV)  
=QCS per 245.1 
 
 


Immediately follows calibration or when 
new standards are prepared. Analyzed 
each analytical sequence. 
 


%R= 90-110 
 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
3) Instrument maintenance. 
 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from Second 
source standard. 


Initial Calibration 
Blank  
(ICB) 


Analyzed at beginning of run. 
Larger of 
± 1 * lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank. 


Evaluates instrument 
calibration, reagent 
contamination, and 
instrument carryover. 


Method Blank 
(MBLK) / 
Laboratory 
Reagent Blank 
(LRB) 


Minimum 1/20 samples or for each 
batch- whichever is more frequent. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL (245.1) 
< Reporting limit 
(7470A) 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates calibration 
accuracy, 
reagent/glassware 
contamination, and 
instrument carryover. 


Laboratory 
Control Sample 
(LCS)  
= LFB per 245.1 


Minimum 1/20 samples or for each 
batch-whichever is more frequent. 


%R = 80-120 (7470A) 
%R = 85-115 (245.1) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with 
failed LCS.  


Evaluates method 
accuracy.  Must be 
Second Source Standard.  
Also used to evaluate 
spiking technique for 
MS/MSD analysis. 


Continuing 
Calibration 
Verification  
(CCV) 
= Instrument 
Performance 
Check (IPC) per 
245.1 


Analyzed at beginning of run, every 10 
samples and at end of run. 
Same source standard. 


%R = 95-105 
Immediately after IC 
(245.1 only) 
%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun all 
samples since last valid CCV. 
2) Check for sample matrix 
problem. 


Evaluates Instrument 
calibration drift. 
 


Continuing 
Calibration Blank 
(CCB) 


Analyzed after every CCV. 
Run every 20 samples and at end of run. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL  
 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze all samples 
associated with failing CCB. 


Evaluates baseline drift, 
contamination in the 
analytical system, and 
analyte carryover  
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Duplicate Sample 
(DUP)  Minimum 1/20 samples 


Larger of 2 * PQL or 
20% RPD 
 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


1) Repeat Duplicate analysis. 
2) Investigate cause. 
3) Redigest batch or flag data 
results. 


Measures method 
precision/sample 
homogeneity. 
Not typically performed, 
MSD duplicate analyses 
preferred to evaluate 
method precision.   


MDL Studies Annually, or whenever instrument 
changes might affect sensitivity. 


< PQL, 
Spike level < 1X-10X 
MDL, consistent with 
prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually or whenever a new MDL study 
is required 


Positive Result above 
signal-to-noise 


1) Examine method or 
preparatory steps,  
2) Verify MDL study, 
3) Repeat analysis. 
4) Consult QA. 


Spike at 2-3X calculated 
MDL for single analyte 
test  


Linear Calibration 
Range  
(LCR) for 245.1 
Studies 


Annually, or whenever method changes 
might affect sensitivity. 


Calculated standard 
values within 10% of 
expected 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine upper 
linear range for 
instrument. 


External PE 
Samples Semi-annually, WS (245.1) and  


WP (7470A) study samples. 


PT sample defined 
acceptance limits 
(Must pass 2 out of last 
3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out 
of 3). 


External review of 
analytical method 
accuracy.   
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of method. Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample Preparation 


All samples digested 1.0 
grams. 
Batch size of 20 samples. 


LCS and Method Blank 
Meet method QC 
criteria for each matrix.  1) Reanalyze batch. 


HCL and NO3 acid 
digestion with KNMO4 


Instrument Initial 
Calibration  
(IC) 


Daily, or when needed. 
5-point calibration 


Linear Regression 
correlation coefficient 
≥0.995 1) Recalibrate. 


Calibration of 
instrument. Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV) 


Immediately follows 
calibration.  Use Second 
source standard.  %R= 90-110 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards.. 
3) Until successful. 


Evaluates 
accuracy/bias in 
calibration standards. 


Initial Calibration Blank 
(ICB) Follows initial calibration < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Continuing Calibration 
Verification  
(CCV) 


Run every 10 samples and 
at end of run.  Mid-point 
initial calibration standard R% = 90-110 


1) Recalibrate and rerun all 
samples associated with failing 
CCV. 
2) Check for sample matrix 
problems. 


Evaluates instrument 
calibration drift. 


Continuing Calibration 
Blank  
(CCB) Follows CCV < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh blank or IC 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Sample Matrix Spike and 
Matrix Spike Duplicate 
(MS/MSD)  


Predigestion-Minimum 1/20 
samples/matrix or for each 
batch, whichever is more 
frequent.   


%R =80-120 
RPD=+/- 20% 
 


1) See LCS performance. 
2) Evaluate LFB performance. 


Evaluates effect of 
matrix on method 
performance.  
Control limits valid for 
spike level 1/3 of 
sample amount or 
higher.  


Laboratory Reagent Blank 
(LRB)  or Method Blank 
(MBLK) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


+/-1*lowest reporting 
limit or at < 10% of 
sample concentration 


1) Redigest samples from 
batch which fail acceptance 
criteria. 


Evaluates possible 
contamination in 
reagents and 
glassware.  


Laboratory Control 
Sample  
(LCS)  
(Digested) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


LFB (spiked)  
= %R= 80-120  
Certified reference 
material 
%R = 70-130 (certified 
values) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with LCS.  
5) Flag data or redigest batch 


Evaluates method 
precision and 
accuracy.  


Digestion duplicate 
sample (not needed when 
MSD is prepared) 


1/20 samples or 1/Digestion 
Batch, whichever is more 
frequent. 


Sample conc < 10* DL: 
+/- 3*DL  
Sample conc > 10*DL: 
20% RPD. 


1) Repeat analyses. 
2) Select other duplicate. 
3) Flag data or redigest batch. 


Evaluates method 
precision. 
May also use MSD in 
place of duplicate 
sample. 


MDL Studies 
 


Annually, or whenever 
instrument changes might 
affect sensitivity. 


<PQL and comparisons 
to prior studies. 


1) Repeat.  
2) Correct problem. 
3) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


External PE Samples 
Semi-annually LPTP Soil 
study samples. 


Within specified 
EPA/ERA inter-
laboratory control limits. 


1) Repeat 
2) Correct problem 


External review of 
analytical method 
accuracy.  
Historically, excellent 
performance. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical 
process control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 


  


2/16/2014 Energy Laboratory QA/QC Specifications  Page 5 of 23 







 
 


METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters:  
Turbidity <1 Analyze direct. 
Turbidity >1 Digest using 
200.2. 
 
CWA samples: Digest using 
200.2 
 
6010B Total Waters: 3010 
Digestion. 
 
Soils: 3050 Digestion. 
 
Extracts: 3010 Digestion. 


Meet method QC 
criteria for the 
matrix. 


1) Reanalyze sample. 
2) Re-prepare 
sample/batch. 


 
 


Instrument 
Calibration  
(IC) 


Daily, or when needed.  
Minimum 1-point calibration 
and blank.   


If used, multipoint 
calibration must 
have correlation 
coefficient ≥0.996  


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification  
(ICV) 
 
 
 


Immediately follows 
calibration.  
Second source standard 
used.  


6010B %R =90-110  
200.7 %R=95-105  
Immediately after IC 
when new standards 
are prepared. 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
 


Evaluates accuracy 
of calibration 
standards.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of run. Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Low Level Calibration 
Verification  
(CRI) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 50-150, 
except for Be, Cd 
where %R = 70-130 


None – Limits are advisory 
only. 
 


Verifies Instrument 
ability to 
detect/quantitate 
analytes near the 
reporting limit. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 80-120 for 
interferents.  
Advisory limit ± 2* 
reporting limit for 
other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R% = 80-120 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Continuing Calibration 
Verification  
(CCV) 
/Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of run, 
every 10 samples and at end 
of run. 
Same source standard. 


200.7: %R=95-105 
Immediately after 
Initial Calibration. 
%R = 90-110 as 
continuing 
calibration check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed after every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample 
carryover. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift 
and/or analyte 
carryover. 
 
 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS2) 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


6010B: %R = 75-125 
 
200.7: %R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on analytical 
part of method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 
 


Analytical Spike 
Duplicate  
(MSD2), or Analytical 
Duplicate Sample 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS2 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Serial Dilution Sample 
When new matrix is 
encountered or 1 per batch or 
1 per 20 samples 


%R = 90-110 for 
analytes greater 
than 50 * PQL 


1) Rerun samples. 
 
2) Run samples on 
dilution. 


Used for screening 
analyses evaluating 
new matrices. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank  
(LRB) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


Larger of ±1*lowest 
reporting limit or 2.2 
X MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail 
acceptance criteria or flag 
and report data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample (LCS) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


200.7: %R = 85-115 
6010B: %R = 80-120 


1) Reanalyze. 
2) Redigest sample batch 
or flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
quarterly or as needed. 


Within SRM-
established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS), when used. All sample & QC in sequence. 50-150% Recovery 


Advisory Limits 
1) Evaluate data for sample 
matrix affects 


Quantitation using 
Internal Standards 
improves method 
accuracy. 
IS recoveries can 
be affected by 
sample matrix. 


MDL Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 
6010B: Semi-annually. 


Prior studies 


1) Repeat if obvious 
problem occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise. 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Inter-Element Correction 
Factor Studies 


Annually, or whenever 
instrument changes might 
affect interelement effects. 
Verified every 6 months. 


Comparison to 
historical data. 


1) Repeat. 
 
2) Correct problem. 


Correction factors 
to account for 
spectral overlap 
between differing 
elements. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


External PE Samples WS and WP,  LPTP (soil) and 
internal blind samples 


EPA/PE Provider-
defined control 
limits. 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix or 
when there is a change of 
reagents, whichever is more 
frequent. 


Must pass all 
method QC criteria. 


Reanalyze batch, re-
prepare samples, or 
qualify results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 
EPA METHOD 200.8 (REV 5.4, MAY 1994)  


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters: 
Turbidity <1 Analyze 
direct. 
Turbidity >1 Digest using 
200.2 
 
CWA samples: Digest 
using 200.2 


Meet method QC 
criteria for the matrix. 


1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 


Instrument 
Calibration 
(IC) 


Daily, or when needed.  
Multipoint calibration, 
usually 4 points and a 
blank.   


Calibration must have 
correlation coefficient 
≥0.996 or better. 


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification 
(ICV) 


Immediately follows 
calibration.   
Second source standard 
used.  


 %R=90-100 
Immediately after IC. 1) Recalibrate and rerun. 


2) Prepare fresh standards 
and/or ICV. 
 


Evaluates 
calibration 
accuracy.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of 
run. 


Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents.  Advisory 
limit ± 2* reporting 
limit for other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
 


Continuing Calibration 
Verification  
(CCV) 
/ Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of 
run, every 10 samples and 
at end of run. 
Same source standard. 


%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed with every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift or 
analyte carryover. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS) 


Minimum 1/10 samples 
 


%R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Analytical Spike 
Duplicate (MSD), or 
Analytical Duplicate 
Sample 


Minimum 1/10 samples 
 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank 
(LRB) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch 


Larger of ±1*lowest 
reporting limit or 2.2 X 
MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample  
(LCS) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch. 


%R = 85-115 
 


1) Reanalyze. 
2) Redigest sample batch or 
flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
periodically. 


Within established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Recovery results 
not evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS) 


All samples & QC in 
sequence 60-125% Recovery Reanalyze samples on 


dilution, as needed. 


Quantitation using 
Internal Standards 
is required for ICP-
MS. 
Corrects data for 
sample matrix 
effects. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


MDL Studies 
Annually, or whenever 
method changes might 
affect sensitivity. 


Prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might 
affect sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 


External PE Samples WS and WP and internal 
blind samples. 


EPA/PE Provider -
defined control limits 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria 


Reanalyze batch, re-prepare 
samples, or qualify results 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by Purge & 
Trap per 5030B. 
10 grams Soil/10mL of 
methanol VPH Surrogates 
added to all samples before 
extraction. 
Waters:  VOA Vials, 
preserve to a PH<2. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


VPH surrogates added to all 
sample before extraction. 
Waters are introduced into the 
GC/MS using Purge & Trap.  
Soils are extracted into 
methanol and the methanol 
extract is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


 
Instrument 
Calibration 
(IC) 


 
5 Point calibration to 
precede analyses.  Use 
average response factors.  
Certain compounds are 
selected for FID calibration 
and other compounds are 
used for PID calibration. 


 
25% RSD of Mean 
Response Factors.   
Includes individual 
compound response 
factors and range 
response factors. 


1) Correct problem. 
2) Prepare new standards.  
3) Recalibrate. 


 
Establishes calibration curve 
over a range of analyte 
concentrations to quantify 
analytes of interest. 
Calibration of instrument and 
check of response linearity. 
Consists of a 13 component 
standard containing both 
aliphatic and aromatic 
hydrocarbons 


 
Initial Calibration 
Verification 
(ICV) 


 
Follows valid initial 
calibration. 
(See Blank Spike) 


 
%R= 75-125% 


 
1)  Correct problem. 
2) Recalibrate and rerun ICV. 


Evaluates accuracy/bias in 
calibration standards.    
 


 
Continuing 
Calibration 
Verification   
(CCV) 
 


 
Every 24 Hours and at the 
end of every analytical 
sequence 


 
%R= 75-125% of 
Initial Calibration for 
the CCV preceding 
sample analyses. 


1) Correct problem. 
2) Reanalyze CCV. 
3) Recalibrate and reanalyze all 
samples since last valid 
calibration check. 


Evaluates instrument drift 
throughout analytical sequence. 
Typically uses midpoint 
calibration standard or ICV. 


 
Method Blank 
(MB) 


 
Before samples, and at 
least one MB every 24 
hours. 


 
½ of PQL for target 
analytes 


1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates overall method 
including possible 
contamination in reagents and 
glassware utilized in 
preparatory batch. Soil method 
blanks use clean sand. 


 
Matrix Spike and 
Matrix Spike 
duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


%R = 70-130 
%RPD < 20 


1) Repeat analyses. 
2) Re-extract and reanalyze MS, 
(if sufficient sample). 


Evaluates affect of matrix on 
method performance.   


 
Lab Control Sample 
(LCS)  
(Blank Spike) 


 
Minimum 1/20 samples  
Soils LCSs are prepared 
using a blank sand matrix. 


 
%R = 70-130 


 
1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with failing 
LCS (laboratory fortified blank). 


Evaluates overall method 
precision and accuracy. Method 
specifies 70-130. 


 
Surrogates 


Present in all extracted 
samples (including QC). 


Trifluorotoluene  
%R = 70-130 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method performance 
on each individual sample 
analyzed. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


 
Analyte Confirmation 
in Samples 


 
Confirm target VPH 
analytes by GC/MS 
analyses. 


 
Upon client request. 


 
None 


 
Analyte identifications in 
samples are not routinely 
confirmed.  GC/MS confirmation 
done only per client request.  


MDL Studies 
 


MDL - Annually for water 
and soils and initially for 
each new instrument setup. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean sample 
matrix.  Actual samples may 
have higher MDL. 


 
LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps.  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA. 
 


Spike at 2-3X calculated MDL. 


External PE 
Samples 


Semi-annually, WP and 
LPTP soil study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of analytical 
method accuracy.   


Control Charting and 
Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically 
within control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process control. 


Batch Each batch consists of a 
maximum of 20 samples. 


Must pass all method 
QC criteria 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 


EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 
2004 Revision 


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  3550 (30 grams to 
1mL) 
Waters:  3510 or 3520 
(1 Liter to 1 mL) 
EPH extraction surrogates 
added to all samples prior to 
extraction. 
EPH separation surrogates 
added to extract just prior to 
separation. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


Samples are extracted 
using Methylene 
chloride solvent and 
then the extract is 
concentrated.  
Following separation 
of extract into an 
aliphatic and aromatic 
fraction each fraction 
is independently 
analyzed by GC/FID.  
Sample amount and 
final extract volume 
may be adjusted 
based on analyte 
levels and/or sample 
matrix.    


Fractionation Check Per each Lot # of 
Separation Cartridges Used 


Effective separation of 
target analytes into 
appropriate fraction. 
 
%R=40-140 except the 
more volatile target 
analytes with >20% 
recovery. 


1) Repeat once. 
2) Correct problem (adjust 
elution volumes). 
3) Prepare new standards. 
4) Recalibrate. 


Uses aliphatic and 
aromatic hydrocarbon 
standards in hexane. 
The more volatile 
aromatic and aliphatic 
compounds may have 
lower recoveries than 
method specified 
limits. 


Initial Calibration 
(IC) 


5 point initial calibration 
each for aliphatics and 
aromatics, external 
standardization option of 
method chosen. 
Aliphatic Standard Solution 
Aromatic Standard Solution 
Range: 1, 50, 200, 500, and 
1000 ug/mL. 
To precede sample 
analyses. 
 


25% RSD MnRF 
25%RSD each 
component. 
 


1) Repeat once. 
2) Correct problem. 
3) Prepare new standards. 
4) Recalibrate. 


Used to Calibrate 
instrument, evaluates 
chromatographic 
separation 
effectiveness, and 
instrument response 
linearity. 


Chromatography 


1) Each IC or CCC- 
Resolution is verified. 
 
2) Retention Time 
Windows- Use RRT and 
analyst discretion for 
instrument stability. 


Chromatographic 
resolution: Monitored 
against historical 
performance levels. 
50% separation of 
phenanthrene and 
anthracene.   


1) Repeat once. 
2) Adjust column conditions. 
3) Perform instrument 
maintenance. 
4) Replace GC column. 


Verifies that gas 
chromatographic 
system is operating 
properly. 
Resolution criteria for 
two selected PAH 
pairs are not met as 
per method 
specifications.    


Initial Calibration 
Verification  
(ICV) 


Follows the IC, using 
second source calibration 
standards.   


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Prepare fresh standards 
and reanalyze. 
3) Recalibrate and reanalyze 
all affected samples. 


Evaluates accuracy of 
calibration standards. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Continuing Calibration 
Check  
(CCC) 


Mid-level standard analyzed 
every 12 hours and at the 
end of every analytical 
sequence. 


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Correct problem. 
3) Recalibrate and reanalyze 
all samples since last valid 
calibration check. 


Verifies instrument 
calibration and stability 
throughout analyses.  


Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


<½ PQL  


1) Repeat analyses once 
2) Correct problem 
3) Re-extract and reanalyze all 
samples associated with 
method blank. 


Measures and 
evaluates possible 
contamination in 
reagents and 
glassware used in 
method. 


Instrument Blank 


Each 12 hour sequence or 
as indicated, such as after a 
heavily contaminated 
extract.  A method blank 
analysis can be substituted 
for an instrument blank. 


<½ PQL  


1) Repeat analyses once 
2) Perform Instrument 
maintenance 
3) Reanalyze all associated 
samples in sequence where 
contamination level may affect 
result. 


Measures and 
evaluates possible 
contamination in gas 
chromatographic 
analysis system. 


Matrix Spike/Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent.   


%R = 40-140 except 
for the more volatile 
aromatic and aliphatic 
compounds which may 
have lower recovery. 
 
%RPD = 20% 
(advisory) 


1) Repeat GC analyses 
2) Re-extract and reanalyze 
MS/MSD, (if sufficient sample) 
or select another sample to 
MS. 
3) Evaluate LFB performance. 


Evaluates effect of 
individual matrix on 
method performance 
and method precision.  
Poor MS/MSD QC 
performance does not 
necessarily reject 
extraction batch 
group.    Control limits 
are advisory due to 
sample matrix effects. 


Blank Spike 
(BLKSPK)  
 


Minimum 1/20 
samples/matrix and each 
batch of samples, 
whichever is more frequent.  
Same spiking solution as for 
MS/MSD.  


%R = 40-140 
. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with LFB.  


Evaluates method 
accuracy.  Used for 
ongoing proof of 
competency.   
 


Extraction Surrogates 


Added to all samples prior 
to extraction (including QC). 
Ortho-Terphenyl (PAH 
fraction) and 1-Chloro-
octadecane (Aliphatic 
fraction). 


%R = 40-140 
Control limits are 
advisory due to 
possible sample matrix 
effects.  


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates extraction 
and separation 
method performance 
on each individual 
sample analyzed.   
Water samples 
containing sediment 
may have reduced 
analyte and surrogate 
extraction efficiency.  
Extraction 
performance alone 
can be evaluated from 
an EPH screening 
result. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Separation Surrogates 


Surrogates added to 
sample extract prior to 
fractionation. 
2-Bromonapthalene and 2-
Fluorobiphenyl. 


%R = 40-140 in 
Aromatic fraction. 
Control limits are 
advisory due to 
possible sample matrix 
effects. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates the 
effectiveness of the 
aliphatic/aromatic 
separation step.  
Proportional Level of 
presence of either 
surrogate in the 
aliphatic fraction 
suggests incomplete 
separation of the more 
volatile PAHs from the 
aliphatic fraction. 


EPH Screening Analyses of extract prior to 
the separation step of the 
EPH method.   


%R = 40-140 for 
extraction surrogates. 
Full EPH 
recommended if TEH 
result >0.1mg/L for 
waters or 50ug/g for 
soils. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates method 
extraction 
performance on each 
individual sample 
analyzed.  Target 
analyte levels in result 
are used to determine 
if full EPH analyses is 
necessary. 
 


PAH Target Analyte 
Confirmations 


Analyses performed by 
8270 on Aromatic fraction if 
PAH target analytes are 
present above MTDEQ 
limits. 


Meets 8270 analyses 
criteria. 


1) Repeat analyses to meet all 
8270 method QC criteria. 


Confirms and 
accurately quantitates 
PAH levels in aromatic 
extract.  8270 method 
is considered less 
sensitive to false 
positives than the EPH 
method. 


MDL Studies 
 


MDL – Annually for water 
and soils and initially for 
each new instrument setup.  


MDL< PQL 
 


1. Repeat once 
2. Correct problem 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 


LOD Verification Following MDL to confirm 
calculated MDL value. Positive Result 


1) Examine method or 
preparatory steps.  
2) Verify MDL study, 
3) Repeat analysis. 
 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semi-annually, WP and 
LPTP (soil) study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out of 
3). 


External review of 
analytical method 
accuracy. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria. 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 
EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by 5030B 
Purge & Trap. 
Waters:  5030B Purge & 
Trap. 
Surrogates added to all 
samples and QC samples. 


Meet method QC criteria 
for the matrix. 1) Reanalyze sample. 


Waters are introduced 
into the GC/MS using 
Purge & Trap.  Soils are 
extracted into methanol 
and the methanol extract 
is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


Initial Calibration 


5-7-point initial calibration 
Range: = 0.5, 1.0, 2, 5, 10, 
15, 20 ug/L.   
(Poorly responding 
compounds, such as 
selected alcohols and 
ketones are at 20X higher 
ranges). 


If %RSD<15 use average 
RF, alternatively use higher 
order calibration curve 
models with >0.995 
correlation coefficient. 
 CCC= Continuing 
Calibration Check 
Compounds.  
Calibration curve (first or 
higher order), all analytes 
%RSD<30 then 
R2 >0.99,  
RF for SPCCs >0.3000 for 
Chlorobenzene and 
1,1,2,2-Tetrachloroethane; 
>0.1 for Chloromethane 
and 1,1-Dichloroethane, 
and Bromoform. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest. 


Tuning BFB Initially and every 12 
hours thereafter. 


Meet method-tuning 
criteria. 


1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluate mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Continuing 
Calibration Check 
(CCC) 


Mid-level standard analyzed 
every 12 hours. 


RF ± 20% of IC for CCCs, 
30% for all others. 
 
Internal Standard areas  
%R = 50-150 of IC. 
RF acceptance criteria for 
SPCCs same as for initial 
calibration. 


1) Remake and rerun. 
2) Rerun instrument tune 
3) Recalibrate and 
reanalyze all samples since 
last valid calibration check. 


Evaluates instrument drift 
throughout analytical 
sequence. 
Typically uses midpoint 
calibration standard or 
ICV. 


 
Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


 
<½ PQL 


 
1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze 
all samples associated with 
failing method blank. 


Evaluates overall method 
including possible 
contamination in 
reagents and glassware 
utilized in preparatory 
batch. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 
 
Matrix Spike/ 
Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


CLP SOW 3/90 
 
Statistical Control Limits 
 
Precision =  <20% RPD 


1) Repeat analyses. 
2) Re-extract and reanalyze 
MS, (if sufficient sample). 
3) Evaluate LFB 
performance. 


Evaluates effect of matrix 
on method performance. 


Lab Fortified Blank 
(LFB) or 
Lab Control Sample 
(LCS) 


Minimum 1/20 
samples/matrix and each 
batch of samples, whichever 
is more frequent.   
Use second source 
standards to check 
calibration. 


Statistical Control Limits. 
 
Includes the 65 
compounds on ELI Short 
List. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
all samples associated with 
failing LFB/LCS. 


Evaluates overall method 
precision and accuracy. 
Method specifies %R=70-
130. 


 
Internal Standards 
(Samples and QC) 


Monitor total areas in each 
analysis. 
Fluorobenzene 
Chlorobenzene-d5 
1,2-Dichlorobenzene-d5 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different 
sample. 
4) Reanalyze set of 
samples.  


Measures instrument 
stability and sensitivity. 


Surrogates 


Present in all extracted 
samples (including QC) 
1,2-Dichloroethane-d4 
Toluene-d8 
p-Bromofluorobenzene 
Dibromofluoromethane 


Statistical Control Limits 
1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


 
 
Mass Spectra 


 
 
Review all target analytes in 
standards, and also target 
compounds found in 
samples. 


 
 
Spectra must be consistent 
with library database. 


 
 
1) Verify calibration spectra 
and retention times. 
2) Repeat analyses. 


Used to qualitatively 
identify target compound 
hits in samples. 


MDL Studies 


MDL - Annually for water 
and soils and initially for 
each new instrument setup 
or analyst. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


 
LOD Verification 
 
(Required for each 
analyte/method to 
verify calculated 
MDL. If not 
completed, then 
LOQ verification 
must be performed.) 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps,  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA 
 


Spike at 2-3X calculated 
MDL. 


External PE 
Samples 


Semi-annually, WP study 
samples. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


1) Complete corrective 
action report. 
2) Repeat with another 
make-up study (for failure 
of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct 
method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples. Must pass all method QC 
criteria as specified above. 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 
Extraction 


SW-846 Methods: 
Soils: 3550B or 3545. 
Waters: 3510C or 
3520C. 
Wastes: 3550B, 3545, 
3580. 
Surrogates added to all 
samples. 


Meet Method QC criteria 
for the matrix. 


1) Reanalyze sample or re-extract 
sample. 
2) If re-extraction outside of 
holding time, report both sets of 
data. 


Minimum sample 
volume required per 
sample. 
Soils: 30 grams 
Water: 1 Liter. 


Instrument 
Calibration 
(IC) 


7-point calibration 
Range:  
10, 20, 50, 75,100,120, 
150ug/mL. 
Bottom point or two may 
be dropped for reactive 
compounds as long as 
five consecutive points 
are used at a minimum. 


See Note #1 at bottom. 


1) Perform instrument 
maintenance. 
2) Recalibrate.  
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations 
to quantify analytes of 
interest. 


Instrument Blank 


Following instrument 
calibration or beginning 
of each analytical 
sequence. 
May be substituted with 
batch method blank. 


Clean baseline. 
No target analytes. 


1) Rerun. 
2) Perform instrument 
maintenance. 


Evaluates instrument 
performance 
chromatographic 
baseline. 


Tuning 
DFTPP Initially and 
every 12 hours 
thereafter. 


Meet method-tuning criteria.  
1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluates mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Initial Calibration 
Verification 
(ICV) 


Immediately following 
calibration. 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Repour and rerun. 
2) Prepare fresh calibration 
standards and/or ICV. 
3) Recalibrate and rerun. 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from second 
source standard. 


Method Blank 
(MBLK) 


Immediately follows 
ICV. 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


< ½ PQL excepting 
phthalates. 


1) Prepare fresh blank. 
2) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates calibration 
accuracy, reagent/ 
glassware 
contamination, and 
instrument carryover. 


Continuing 
Calibration 
Verification 
(CCV) 


Mid-level standard 
analyzed every 12 hours 
to update internal 
standard response 
factors (RF). 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Remake and rerun. 
2) Rerun instrument tune. 
3) Recalibrate and rerun samples 
since last valid CCV. 


Evaluates instrument 
drift throughout 
analytical sequence.  
 Typically uses midpoint 
calibration standard or 
ICV. 


GC Performance 
Analyte Degradation 


Each tuning;  
Evaluate TIC areas of 
DDT breakdown 
products and 
chromatographic profile. 
 


< 20% breakdown 1) Instrument maintenance. 
2) Re-check tune. 


Evaluates 
chromatographic system 
for reactivity. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Matrix Spike 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 
 
For 8270-A 
representative list. 
 
For 625- All target 
analytes. 


See LCS limits. 
Statistical control limits. 
RPD: 40% 


LCS must be passing 
 
1) If matrix interference suspected 
report as found, or   
2) Re-extract and reanalyze MS if 
no matrix interference suspected 
(if sufficient sample). 
3) Evaluate LCS performance 
(See Note #3 at bottom). 


Evaluates effect of 
matrix on method 
performance.  MSD also 
evaluates method 
precision. 
 


Duplicate Sample 
(DUP) 


1/10 samples 
Or 1/20 samples 
depending on method 


5, 10, 20% RPD or  
2X PQL depending on 
method 


1) Rerun sample pair, evaluate for 
sample homogeneity or 
2) Report with qualifiers. 


Evaluates method 
precision.  MSD 
duplicate analyses 
preferred on some 
methods. 


Laboratory Control 
Sample  
(LCS) 


Minimum 1/20 
samples/matrix and 
each batch of samples, 
whichever is more 
frequent. 


Reference Material 
specified limits or 
laboratory statistical limits. 
625 method: Limits don’t 
exceed method criteria. 


1) Prepare new Standards. 
2) Recalibrate. 
3) Re-extract and reanalyze all 
samples associated with failing 
LCS. 


Evaluates spiking 
technique and when 
prepared from a source 
independent of the 
calibration standards 
can also measure 
method performance. 


Internal Standards 


Monitor total areas in 
each analysis. 
Acenapthene-d10 
Phenanthrene-d10 
Chrysene-d12 
1,4-Dichlorobenzene-d4 
Napthalene-d8 And 
Perylene-d12. 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different sample. 
4) Re-extract and reanalyze set of 
samples.   
 


Measures instrument 
stability and sensitivity. 


Mass Spectra 


Review all target 
analytes in standards 
and reported analytes in 
samples. 


Spectra must be 
consistent with library 
database. 


1) Verify calibration spectra and 
retention times. 
2). Repeat analyses. 


Used to qualitatively 
identify target 
compound hits in 
samples. 


Surrogates Present in all extracted 
samples (Including QC). 


Reference Material 
specified limits or 
laboratory statistical limits. 
 
625 Method: Limits don’t 
exceed method criteria. 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


MDL Studies 


Annually for water and 
soils. 
Initially for each new 
instrument setup or 
analysts. 


0.5X of PQL 
 
PQL = 10 ug/L or 0.33 
ug/g with exceptions 
(See Note #4 at bottom). 


1) Repeat if obvious problem 
occurs. 
 2) Adjust reporting limit to > MDL. 
3) LOD analysis. 


Evaluates overall 
method detection limits 
in clean sample matrix.  
Actual samples may 
have higher MDL. 


LOD Verification 
Following MDL to 
confirm calculated MDL 
value. 


Positive Result 


1) Examine method or preparatory 
steps.  
2) Verify MDL study, 
3) Repeat analysis. 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semiannual WP and 
LPTP (soil) PT studies. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Control Charting and 
Proof of Competency 


Annual, statistical 
review of method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


Must pass all method QC 
criteria. Reanalyze batch or qualify results A group of samples and 


associated QC. 


Note #1: %RSD for CCC (Table 4 SOP ELI 50-009) <30. RF for SPCCs (N-nitroso-di-n-propyl amine, hexachlorocyclopentadiene, 2, 4 
Dinitrophenol, and 4-Nitrophenol) > 0.050.  
If % RSD for a compound is < 15, linearity is assumed and average RF is used. 
If % RSD > 15 (and less than 30 for CCC), use a calibration curve with correlation coefficient >= 0.990.  
Lower calibration levels are not used for certain compounds. PQLs are adjusted as appropriate. 
Note #2: RF for SPCC>0.050, RF of CCCs must be <20% difference from IC. RF of all other compounds must be <30% difference from IC. 
Note #3: If any analyte in the MS/MSD fails, QC limits for failed compounds must be within acceptable recovery limits for the blank spike 
laboratory control sample. 


Note #4: 4-Nitrophenol, Pentachlorophenol, 2,4-Dinitrophenol, 4,6-Dinitro-2-methylphenol = 50 ug/L. 
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		Quality Assurance / Quality Control Specifications

		MERCURY ANALYSIS BY COLD VAPOR AA

		EPA METHODS 245.1(Rev 3.0, May 1994)/7470A

		ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE

		EPA METHOD 7471B

		METHOD QA/QC PARAMETERS

		 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER

		AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRY (ICP)

		EPA METHOD 200.7(Rev 4.4, May 1994)/6010B

		For Water, Waste, and Soil Analyses

		METHOD QA/QC PARAMETERS

		ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS:

		EPA METHOD 200.8 (REV 5.4, MAY 1994) 

		For Water, Waste, and Soil Analyses

		VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD 

		2004 REVISION

		 For Water, Waste, and Soil Analyses

		METHOD QA/QC PARAMETERS

		EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD

		2004 Revision

		For Water, Waste, and Soil Analyses






Energy Laboratories, Inc.  Billings, Montana 


Quality Systems Controlled Documents 
 


• Quality Assurance Manual 
 


• Radiation Safety Manual 
 


• Laboratory SOPs 
o Organization and Personnel (10-Series) 
o General Facility Operations (20-Series) 
o General Laboratory Procedures (30-Series) 
o Equipment Use and Maintenance (40-Series) 
o Analytical Methods (50-Series) 


 
• Laboratory Notebooks (Quality Assurance Department) 


 
• Qualifications Manual (Corporate Document) 


 
• Energy Laboratories Technical Services and Fee Schedule (Controlled by Corporate Marketing 


Department) 
 


• Employee Policies and Procedures Package (Controlled by Corporate Human Resource 
Department) 


 
• Corporate Safety Policies and Programs (Controlled by Corporate Safety Officer) 
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Energy Laboratories, Inc.   Billings, Montana 
 


WILLIAM T. BROWN 
 


President 
 


Responsible for corporate direction and operations of Energy Laboratories, Inc. 
 
Experience: Thirty plus years of experience in environmental laboratory operations including lab manager, 
supervisor of organic analysis and senior organic chemist. Experienced in Gas Chromatography, Gas 
Chromatography/Mass Spectrometry (GC/MS), sample preparation and extraction, ion chromatography and 
chromatography data systems. 
 
Education 
Bachelor of Science in Fish and Wildlife, Montana State University, Bozeman, Montana, 1977 
 
Professional Experience 
1986 to present, President - Energy Laboratories, Inc 
 
1981 - 1987, Manager - Energy Laboratories, Inc., Branch Laboratory, Gillette, Wyoming. Responsible for 
routine analysis and quality control of water, natural gas, and petroleum products. Involved in field on site 
sampling and testing, meter calibrations, and supervision of branch laboratory staff. 
 
1979 - 1981, Laboratory Technician - Energy Laboratories, Inc., Billings, Montana. Responsible for the 
natural gas and petroleum products department of the lab including field natural gas testing. Also involved 
with various work in water and soil analysis including formal training in ion chromatography. 
 
1977 - 1979, Fisheries Biologist - Water and Forests Department of the Government of Niger, Africa. While in 
the Peace Corps, responsible for developing fisheries management programs in a specific region including 
monitoring water quality by on-site testing. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LISA A BRADLEY PH.D. 
 


Vice President/ Director of Corporate Laboratory Operations 
 


Responsible for development and oversight of technical operations for Energy Laboratories, Inc. 
 
Experience: Interim laboratory manager, supervisor of inorganic analysis, supervisor of elemental analysis, 
senior elemental analyst, research assistant, laboratory environmental technician. 
Experienced in atomic absorption spectroscopy (AA), inductively coupled plasma optical emission (ICPOES), 
and mass spectrometry (ICP-MS). 
 
Education 
Ph.D., Analytical Chemistry, Indiana University - Bloomington, Indiana, 1996 
Bachelor of Science, Chemistry, Montana State University, Bozeman, Montana, 1990 
 
Professional Experience 
2007-Present, Director of Corporate Technical Operations- Energy Laboratories, Inc., Billings, MT. 
2008- Interim Laboratory Manager- Energy Laboratories, Inc., Casper, WY: Supervision of the Casper 
laboratory. 
 
2005-2008, Supervisor, Inorganics Dept.- Energy Laboratories, Inc., Billings, MT: Responsible for supervision 
and management of inorganics laboratory. 
 
2000-2005-Supervisor, Metals Dept- Energy Laboratories, Inc., Billings, MT: Supervised metals department; 
performed chemical analyses using laboratory instrumentation. 
 
1996- 2000, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana: Performed atomic absorption 
spectroscopy (AA), inductively coupled plasma optical emission (ICP-OES), and mass spectrometry (ICP-
MS) analyses. 
October 1990-1995, Research Assistant/Department of Chemistry - Indiana University, Bloomington, Indiana. 
August, 1990-December, 1992, Associate Instructor of Chemistry - Indiana University, Bloomington, Indiana. 
 
1989, Laboratory Technician - Intermountain Laboratory, Bozeman, Montana. 
 
1986-1990, Undergraduate Research Assistant - Montana State University, Bozeman, Montana 
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Energy Laboratories, Inc.   Billings, Montana 
 


  


TRACY A. DANGERFIELD, CPA, MBA 
 


Treasurer and Chief Financial Officer 
 
Experienced in business leadership, management and strategic development.  Extensive background in 
accounting, finance and organizational development.  
 
Education 
Master of Business Administration, University of Montana, Missoula, MT  2013 
Certified Public Accountant, 1992 
Bachelor of Science, Business Administration, Minor in Accounting, Eastern Montana College, Billings, 
MT 1989 
 
Professional Experience 
1989-Present, Chief Financial Officer-Energy Laboratories, Inc., Billings, Montana.   
Responsible for initiating, developing, and directing administrative operations including finance, human 
resources, taxation and marketing.  Involved with growing Energy Laboratories, Inc. (ELI) from 20 
employees to over 225, quadrupling revenues, and expanding to six locations throughout the Rocky 
Mountain Region.  Steered the implementation of an Employee Stock Ownership Plan, transacted the 
ensuing 30% purchase of ELI, and continues to serve as Plan Trustee. 
 
1985 -1989 Office Management-Energy Laboratories, Inc., Billings, Montana.  
Responsible for daily office operations and management of staff.  
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Energy Laboratories, Inc.   Billings, Montana 
 


 


CORNELIUS A. VALKENBURG PH.D. 
 


Senior Analytical Chemist/Quality Assurance Officer 
 
Education 
Ph.D., Analytical Chemistry, Montana State University, Bozeman, Montana, 1987 
Bachelor of Arts, Biology with minor in Chemistry, Carroll College, Helena, Montana, 1979 
 
Professional Experience 
1992- Present, Analytical Chemist/Quality Assurance Officer - Energy Laboratories, Inc., Billings, Montana. Corporate 
Quality Assurance Officer responsible for the Quality Assurance monitoring of laboratory operations. Performs 
method development, prepares and updates standard operating procedures, performs technical training, and involved 
with special projects. Manages laboratory solvent recycling program. 
1989 - 1992, Senior Organic Analytical Chemist - ICF Kaiser Engineers, Las Vegas, Nevada. Provide supervisory 
and technical support in the design, preparation, analysis, and multi-laboratory certification of analytical method 
performance evaluation materials used to evaluate current and proposed EPA organic analytical procedures. Also 
review proposed EPA methods contracts for technical accuracy. Secondary duties as Laboratory Safety Officer. 
1987 - 1989, Senior Scientist - Lockheed Engineering and Sciences Company, Environmental Programs (Organic 
Chemistry Section), Las Vegas, Nevada. Responsible for research and development projects as applied to improved 
methods for the analysis of EPA priority pollutants. Areas of study include: liquid-liquid extractions, solid-phase 
extraction, soil leachability modeling (TCLP), chemical derivatives for gas and liquid chromatography, production of 
performance evaluation materials, gas chromatographic methods, supercritical fluid chromatography and extraction, 
and laboratory automation. 
1981 - 1987, Ph.D. Candidate, Graduate Research, Assistant - Montana State University, Department of Chemistry, 
Bozeman, Montana. Research in gas chromatographic detector design, modification, and characterization by 
computer modeling. Teaching of undergraduate laboratories in the areas of inorganic, organic, and analytical 
chemistry. 
1981 - 1981, Research and Development Chemist - Falls Chemicals, Great Falls, Montana. Methods development for 
the analysis of raw materials and formulated products used or produced by Falls Chemicals. Performed optimization 
studies for plant chemical processes. 
1980 - 1981, Research Technician - Oregon Graduate Center, Beaverton, Oregon. Synthesis and purification of 
polyamine dueterated analogues for their use as internal standards in mass spectrometry. 
1978 - 1979, Field Technician and Student Researcher - State of Montana Water Quality Bureau and Carroll College, 
Helena, Montana. Evaluate the effects of subsurface drainage on saline seep areas. 
Summer 1978, Lab Technician - American Chemet Corporation, East Helena, Montana. Quality control for the 
manufacture of CuO and CuO2, and the trace analysis of Pb. Methods used were wet chemistry, electrochemistry, 
and atomic absorption. 
 
Technical Training 
Technical Writing, University of Nevada, Las Vegas, Nevada, 1988 
Emergency Medical Training, Hillsboro Medical Hospital, 1981 
Mass Spectrometry, Oregon Graduate Center, 1981 
Dale Carnegie Management Training, Billings, Montana, 1996 
Dale Carnegie Graduate Assistant Training, Billings, Montana 1997 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


  
GARY WARREN 


 
Co-Manager 


 
Supervisor Of Trace Organic Analysis 
 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
Education 
Bachelor of Science, Eastern Montana College, Billings, MT 1990 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Mr. Warren supervises the Organics 
group at the Billings laboratory.  He is responsible for day-to-day operations of the organics department, 
training of staff, assists lab personnel with procedural development and troubleshooting, maintains 
extraction/analysis equipment, performs data technical review and assures compliance with lab policies.  
Mr. Warren also provides method development and analysis in trace organics by GC, GC/MS, and 
LC/MS. 
 
2008 – 2013: Organics Department Supervisor Energy Laboratories, Inc., Billings, MT 
Responsible for day to day operation of organics department, staff training, assist lab personnel with 
procedure development, troubleshooting.  Provide data technical review, assure compliance with lab 
policies. 
 
1993 – 2008: Trace Organics Analytical Chemist/Department Supervisor, Energy Laboratories, Inc., 
Billings, MT. Method development and analysis in trace organics by GC, GC/MS, LC/MS.  Supervised 
various areas in the organics department.  Helped maintain extraction/analysis equipment. Trained staff. 
 
1991 – 1993: Laboratory Technician/Supervisor , Energy Laboratories, Inc., Billings, MT 
Responsible for all aspects of trace organic extraction department. 
 
Technical Training 
Solid Phase Extraction Techniques, Zymark Corporation, USGS Laboratory, Denver, 1992 
Dale Carnegie Management Training, Billings, Montana, 1996 
Environmental Lab Certification Program, Department of Health, State of Utah, 2000 
Chromatography/Mass Spectrometry Principles and Practice, American Chemical Society Short Course, 
2006 
Interaction Management Training, Billings, Montana 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


CINDY ROHRER 
 


Co-Manager 
Supervisor of Inorganics, Hazardous Waste, Soils, and Aquatic Toxicology Departments 


 
Experienced in supervision and management of staff, training analysts, and performing the following 
analyses: Anion, alkalinity, acidity, metals analysis (ICP-MS), Mercury analysis, 
Flame FAA, UV and pH. 
 
Education 
Bachelor of Science, Rocky Mountain College, Billings, MT 2000 
 
Professional Experience 
2013-Present-Co-Manager Energy Laboratories, Inc., Billings, MT. Ms. Rohrer supervises the Inorganics, 
Hazardous Waste, Soils, and Aquatic Toxicology analysis groups at the Billings laboratory.  She 
supervises department operation, staff training, maintains QA/QC criteria, oversees audits, coordinates 
tasks with other departments, and performs data validation.  
 
2011-Present- Inorganics and Aquatic Toxicology Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics and aquatic toxicology department. 
Responsibilities include supervision of Inorganics and Aquatic Toxicology staff, maintain QA/QC criteria, 
oversee audits, review and improve Inorganics and Aquatic Toxicology department operations, coordinate 
tasks with other departments, and proofing data. 
 
2008-Present- Inorganics Supervisor-Energy Laboratories, Inc., Billings, MT. 
Responsible for daily operations and management of Inorganics department. Responsibilities include 
supervision of Inorganics staff, maintain QA/QC criteria, oversee audits, review and improve Inorganics 
department operations, coordinate tasks with other departments, and proofing data. 
 
2006-2007- Inorganics Assistant Supervisor- Energy Laboratories, Inc., Billings, MT.  
Responsibilities included training of new analysts, QC method development; oversee audits, and 
management of samples. 
 
1999- Montana State University, Billings, MT. Researched SOD mimetics, studied SOD mimetic activity of 
Copper Kinetin. Ran UV Spectrometry, pH meter, Mass Spec, and Flame AA. 
 
Technical Training 
Dale Carnegie Course 2004 
Interaction Management Training 2008 
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Energy Laboratories, Inc.   Billings, Montana 
 


 
TIMOTHY D. BAILEY PH.D. 


 
Senior Analytical Chemist/Software Architect 


 
Laboratory instrumentation experience working for a commercial laboratory and for a major international 
chemical producer. Tim is knowledgeable with inductively coupled plasma optical emission (ICP-OES) 
and mass spectrometer (ICP-MS), and atomic absorption (AA) techniques. He has extensive experience 
with implementation of EPA Good Laboratory Practices programs, statistical quality management for 
laboratory analysis, and EPA SW-846, 500, and 600 series analytical methodologies. Tim is a senior 
member of the IT development staff.  He helps to architect solutions that improve the quality and 
efficiency of Energy Laboratories analytical operations.  These solutions range across our Laboratory 
Information System, metals and radiochemistry applications.  Tim brings a solid understanding of the 
laboratory chemistry to our IT organization to help generate best in class solutions.   
 
Education 
Ph.D., Analytical Chemistry, University of Wisconsin-Madison, Madison, Wisconsin, 1989 
Bachelor of Arts, Chemistry, Montana State University, Bozeman, Montana, 1980 
 
Professional Experience 
 
1994- Present, Senior Analytical Chemist/Software Architect - Energy Laboratories, Inc., Billings, 
Montana. 
 
1989-1994, Project Leader/Senior Research Chemist - The Dow Chemical Company, Midland, Michigan. 
 
1988-1989, Graduate Technical Assistant/Chemistry Department Instrument Center - University of 
Wisconsin-Madison, Madison, Wisconsin. 
 
1984-1988, Graduate Teaching Assistant/Analytical and General Chemistry - University of Wisconsin-
Madison, Madison, Wisconsin. 
 
1980-1984, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana. 
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Energy Laboratories, Inc.   Billings, Montana 
 


STEPHEN B. DILTS, PH.D. 
 


Senior Analytical Chemist 
 
 
Education 
Ph.D., Analytical Chemistry, Washington State University, Pullman, WA, 1993 
M.S., Analytical Chemistry, Washington State University, Pullman, WA, 1985 
B.S., Chemistry, Montana State University, Bozeman, MT, 1981 
 
Professional Experience 
1994-Present, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Volatile organics GC/MS supervisor and analyst. 
 
1993-1994, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT. 
Supervisor of the organics extraction laboratory. 
 
1989-1993, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman, WA. 
Performed field research in the analysis of atmospheric organic compounds. 
 
1986-1989, Chemist- Montana Department of Agriculture-Laboratory Bureau, Bozeman, MT. Performed 
pesticide, hazardous waste and toxicological analysis for regulatory purposes. 
1982-1985, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman , 
WA. Performed field research in the analysis of atmospheric sulfur compounds. 
 
1982, Laboratory Technician- Halliburton Services, Inc., Evansville, WY. Performed oil field water, 
cement, and soils analysis. 
 
Professional Organizations 
American Chemical Society 
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Energy Laboratories, Inc.   Billings, Montana 
 


WYNN PIPPIN 
 


Project Manager 
 
Education 
B.S. Microbiology, Agronomy, South Dakota State University, Brookings, South Dakota 1977 
B.A. Biology/Chemistry, South Dakota State University, Brookings, South Dakota 1977 
Masters credits in Hydrology, University of Wyoming, Laramie, Wyoming 1981-1982 
 
Professional Experience 
1997-Present, Project Manager, Energy Laboratories, Inc., Billings, Montana. Duties include Project 
Management of Safe Drinking Water Act (SDWA), refinery RFI clients and others. Performs data review 
of technical reports issued to clients. Represents Energy Laboratories, Inc. at various marketing activities. 
 
1989-1997, Project Manager, Inter-Mountain Laboratories, Inc., Bozeman, Montana. Analyzed water and 
soil samples for VOCs, SVOCs, Pesticides and Herbicides. Supervised laboratory personnel, served as 
project manager for Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), 
mining and refinery clients. Served as Quality Assurance Officer for the laboratory. 
 
1981-1989, Chemist, Wyoming Department of Agriculture, Laramie, Wyoming. Analyzed water, soil, 
tissue samples for general chemistry, metals, VOCs, pesticides, herbicides, method development for 
metals in tissue. 
 
1978-1981, Program Director, South Dakota Department of Agriculture, Pierre, South Dakota. 
Supervised soil/water irrigation compatibility program. 
 
1977-1978, Chemist, Desert Research Institute, Reno, Nevada. Analyzed water samples for anions, 
perform cation/anion balances, and experiment with extraction of U w/resin. 
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Energy Laboratories, Inc.   Billings, Montana 
 


LINDA VALKENBURG 
 


Microbiology Senior Analyst 
 
Education 
Bachelor of Science, Microbiology with Minor in Chemistry, Montana State University, Bozeman, 
Montana-Graduated with Honors 1985 
United States Navy, Hospital Corps School-Graduated with Honors 1973-1979 
 
Professional Experience 
2002-Present, Microbiology Supervisor/Chemist, Energy Laboratories Inc., Billings, MT. 
Microbiology supervisor and analyst.  Responsible for supervision and management of Microbiology 
department.  Duties also include performance of bacteriologic analyses of drinking water, wastewater, 
and soil, and client interaction.    Also responsible for Biochemical Oxygen Demand (BOD) and 
Carbonaceous Biochemical Oxygen Demand (CBOD) analyses. 
1997-2002 Chemist, Energy Laboratories, Inc., Billings, MT 
Duties included performing ion chromatography analyses on the Dionex, alkalinities, acidities, and solids 
tests. 
1985-1986 Microbiologist, Montana State Diagnostic Lab/Veterinary Research Center, Bozeman, MT.  
Microbiology scientist: Isolation and research on bovine and porcine Campylobacter.  Duties included 
transfer of cultures, collection of cultures, plating cultures, gram-staining characterization of optimal 
growing condition.  Group earned “Father’s of invention” Award for creating a bovine vaccine for 
Campylobacter. 
1987-1991 Command Senior Chief, Naval and Marine Corps Reserve Center, Las Vegas, NV 
1997 Command Senior Chief, Naval and Marine Corps Reserve Center, Billings, MT 
1997-1999 Leading Senior Chief Petty Officer, Naval Reserve Fleet Hospital, Billings, MT 
2000-2003, 2004-2005 Command Master Chief, Naval Reserve Center, Billings, MT 
Duties included command and leadership role as Command Master Chief. 
 
Technical Training 
Certified to analyze MT Public Drinking Water Supplies for Microbiological Contaminants 2003 
Command Master Chief Training Course, New Orleans, LA 1999 
Health and Resource Management Course, Bethesda, Ma 1996 
Naval Fleet Hospital Operations and Training Course, Phase 1 & 11, 1994, 1995 
Medical Effects of Nuclear Weapons, Fort Lewis, Tacoma, WA 1992 
Instructor Training Course, Las Vegas, NV 1988 
Medical Entomology & Pest Management Technology Course, Alameda, CA 1987 
Leadership and Management, Education Training, Bangor, WA 1984 
Annual Montana Emergency Medical Symposium, Billings, MT 1993-2000 
CPR Instructor: recertified 1996, 1997, 2005 
EMT certification 1980, 1999 
First Aid Instructor certification 1982 
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Energy Laboratories, Inc.   Billings, Montana 
 


LEIGH ANN WISE 
Co-Supervisor Billings Organics Department 


Supervisor of Semi Volatile Drinking Water Analysis 
 
Education 
Bachelor of Science, Biology, Montana State University, Billings, MT 2000 
Bachelor of Science, Chemistry, Montana State University, Billings, MT 2003 
 
Professional Experience 
2013 – Present: Co-Supervisor Organics Department, Energy Laboratories, Inc., Billings, MT.  Supervises 
the various areas of the Billings Organics Department groups, encourage the professional development of 
staff, and maintains quality assurance and control criteria.  Technically reviews data and reports and 
assists with the upkeep and maintenance of laboratory certifications. 
 
2009 – 2013: Supervisor of Semi Volatile Drinking Water Analysis, Energy Laboratories, Inc., Billings, MT.  
Coached staff and managed sample load and analysis.  Developed modules and guidelines for training, 
employee performances, and compensation reviews.  Provided goals and expectations to staff and 
monitored progress.  Managed department and laboratory issues as they arose and addressed employee 
performance as needed.  Maintained method standard operating procedures and technically reviewed 
data and reports.   
 
2000 – 2009:  Chemist, Energy Laboratories, Inc., Billings, MT.  Became certified in the analysis of 
volatile organic, semi volatile organic, pesticide, herbicide, and polychlorinated biphenyl compounds in 
various sample matrices.   Maintained and operated various types of instrumentation including Gas 
Chromatography, Gas Chromatography/Mass Spectrometry, Electron Capture Detector, Chemical 
Ionization, and Purge and Trap.   Managed sample loads, maintained quality assurance and control 
criteria, and performed method development and improvements.   
 
Technical Training 
Interaction Management Essentials of Leadership, Development Dimensions International, Billings, MT 
2012 
Excelling as a Manager or Supervisor, SkillPath Seminar, Billings, MT 2010 
GC/MS Training Seminar, Restek Corporation, Butte, Montana 2005 
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Energy Laboratories, Inc.   Billings, Montana 
 


GREG WARING 
 


IT Director 
 
Experienced in information technology operations and management including: infrastructure support, 
hardware provisioning, software development and vendor management. 
 
Education 
Bachelor of Science in Computer Science,  Minor in Business Management.  Montana Tech of the 
University of Montana.  December 1996 
 
Professional Experience 
2011-Present. IT Director – Energy Laboratories.  Billings MT.   
Responsible for all aspects of IT operations including: personnel management, process improvement, 
software maintenance and development, desktop support operations, server and network management, 
vendor management. 
 
2007-2010 Client Care Manager – Zoot Enterprises.  Bozeman, MT. 
Responsible for delivery, client satisfaction and  growth of major client accounts including some of the 
largest financial institutions in the nation.   
 
2005-2007  PM and Consulting Group Manager.   Zoot Enterprises.  Bozeman, MT. 
Managed the operation of the Project Management and Consulting teams.  Responsible for: process 
development and delivery standardization, resolution of client escalations, personnel management. 
 
1997-2005 Project Manager.  EDS (Electronic Data Systems a component of HP).   
Managed projects and delivered IT initiatives for multiple clients and industries.  Projects ranged from 
upgrade and testing initiatives to large multi-system application development for Fortune 100 companies 
and government agencies.    
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Energy Laboratories, Inc. Billings, Montana


Equipment Quantity Methods
Gas Chromatograph - FID with auto sampler 5 SW8015 


Gas Chromatograph - PID/FID with purge and trap and auto 
sampler 4 SW8015, SW 8021, SW8020, E602


Gas Chromatograph - Dual ECD with auto sampler 4
SW8011, SW8081, SW8082, SW8151, E504.1, 


E508A, E515, E552, E608, 
Gas Chromatograph - Mass Spectrometer with auto sampler 7 SW8270, E525, E507Mod, E529, E548, E625


Gas Chromatograph - Mass Spectrometer with purge and trap 
and auto sampler 5 SW8260, E524.2, E624


Liquid Chromatograph - Mass Spectrometer 1 E535
Closed Cup Flashpoint Analyzer 1 SW1010M


Inductively Coupled Atomic Emission Spetrophotometer (ICP-
AES) 2 E200.7, SW6010


Inductively Coupled Mass Spectrometer (ICPMS) 3 E200.8, SW6020
Block Digestors 7 E200.2, SW3010, SW3050, SW7471


Cold Vapor Atomic Absorption (CVAA) Analyzer 2 E245.1, SW7470, SW7471
Direct Mercury Atomic Absorption Analyzer 1 SW7473, SW7471


Ion Chromatography System (IC) 2 E300.0
Flow Injection Analyzer (FIA) 3 E350.1, E351.2, E353.2, E365.1, A4500-CN L, 


Total Kjeldahl Nitrogen (TKN) Block Digestor 2 E351.2


Segmented Flow Analyzer (SFA) 1
A4500-CN G, SW9012, Kelada-01, E335.4, A4500-


CN-F, D2036C, E420.1, E420.4
Automatic Titrator 2 A2310 B, A2320 B, A4500-F C


Turbidimeter 2 A2130B
Automated pH/SC 1 A2510 B, A4500-H B


pH /Conductivity/DO/ISE meters and probes multiple A2510 B, A4500-H B, A4500-O G, A4500-F C
Automated Biochemical Oxygen Demand (BOD) Analyzer 1 A5210 B, A5210 C


UV-Vis Spectrophotometer 2
410.4, A3500-CR B, A4500-S D, N3500M, A4500-


CN M, A5550 B
Leco Carbon Sulfur Analyzer 2 D1552, Leco


Balances multiple A2540 C, A2540 D, A2540 G, A2540 B
Autoclave, Ovens, Incubators multiple


Fixed Wavelength IR Spectrophotometer 1 E413.1, E413.2, E418.1


Major Equipment and Methods
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Energy Laboratories, Inc.   Billings, Montana 
 


RECORD OF REVIEW/REVISION 
BILLINGS, MONTANA 


Quality Assurance Manual 
 


Date of 
Review/ 
Revision 


Revision 
Number Performed By 


QA 
Manager 
Approval 


Initials/Date 
Action 


(Review with no changes/ Detailed modifications) 


7/13/11 5/01/2009 Jenny E. 
C.A.V 


8/18/11 


Replaced Dave Poelstra with Steve Carlston as Casper 
interim Branch Manager. Updated Org. charts.  
Replaced “EPA” with “USEPA”. Replaced NELAC with 
NELAP/TNI.  Removed all “#s” from referenced SOPs. 
Replaced “ASTM Type II” water with “Laboratory-purified 
water”. 
INTRO: Added ELI commitment section to Introduction, 
moved Quality Policy Statement to Ch1, moved 
“Relationship between Mgmt…and Quality System” 
paragraph to Ch 4 (Personnel Requirements). Added 
Client specific DQO information, Moved information @ 
“Written SOPs available at laboratory” to Ch1-Method 
QC Specifications.  
Ch1: Added management information to Quality Policy 
Statement. Replaced “SOPs” with “Chapter 13 of this 
manual” includes recommended preventative 
maintenance…Added to QA Program Sect: Data 
Integrity information and management involvement. 
Added, “ELI SOPs are considered confidential 
proprietary information and ELI does not provide copies 
of SOPs off ELI premises.” Added: “The required 
detection level (RDL) for radiochemical analyses of 
drinking water samples is calculated based on the 
requirements in 40 CFR 141.275(c), which is a sample 
specific determination.  The equation is specific for each 
method and noted in the method-specific SOP.” Updated 
ELI MDL SOP reference.  
Ch2: Added Peer Audit information and goals. 
Ch4: Added Management details regarding 
development and implementation of programs & 
policies.  Added Corrective Actions information. Added 
management review information. Analysts section: 
Changed “After 6 months” to “the initial training period”. 
Added “and laboratory experience/training appropriate to 
the procedures they are performing”. 
Ch5: Added to client is notified, “If custody seal is 
broken”. Added to “If re-sampling is not possible… 
“Documentation concerning the non-compliance is 
provided in the data package”.  Increased preserved 
sample temp. from <4 to<6°C. Added: To ensure that 
drinking water analysis for radiochemistry are met, the 
requirements for sample handling, preservation, and 
instrumentation for radiochemical analysis are included 
in ELI SOP, “Sample Receipt, Log-In and Labeling”. (For 
additional information, refer to “Manual for the 
Certification of Laboratories Analyzing Drinking Water, 
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Energy Laboratories, Inc.   Billings, Montana 
 


Date of 
Review/ 
Revision 


Revision 
Number Performed By 


QA 
Manager 
Approval 


Initials/Date 
Action 


(Review with no changes/ Detailed modifications) 
Table VI-2: Sample Handling, Preservation, and 
Instrumentation, EPA 5th Edition, January 2005)”. 
Ch6: Added sample tracking info.  
Ch 7: Changed mechanical pipettors are calibrated 
“monthly” to “quarterly”. Added to laboratory 
stock/working stds: “are derived from ISO 17025 and/or 
9001 (or equivalent-certified)”. To the sentence, 
Instrument and MDL are performed, added “except for 
those methods that are not amenable to MDLs such as 
pH”.   Removed “for drinking water samples” from MDL 
are determined according to EPA guidelines… and 
added “40 CFR 141.25 (c) (is utilized to calculate the 
Minimum Detectable Concentration (MDC) for 
radiochemistry samples (except for the few methods that 
are not amenable to MDLs).  Removed “General method 
detection limits are given in Appendix D”. Added: “Refer 
to ELI’s Technical Services and Fee Schedule for 
practical quantitation limits.” 
Ch 8: Added information @Record of Review/Revision 
page included on SOPs. Removed Safety Logbook from 
Laboratory Notebooks section. Added information to 
Validation process. Added to Reporting section Energy 
Source Info, and “Clients are able to access their 
electronic files through ELI’s secure website @ 
https://energysource.energylab.com/.  Added electronic 
signature info. 
Ch9: Added, “standards are checked for discoloration.” 
Added: “ELI has determined 10 years to be a reasonable 
expiration date for stable salts where the manufacturer 
does not supply such information. In EE Training 
Section: For Method SOPs ROA added “and agree to 
abide by the SOP using the latest method technology”.  
All employees are required to read, understand and 
comply with the Corporate Compliance & Ethics Manual” 
and “Laboratory Ethics & Data Integrity Manual”.  Data 
Integrity Section: Added, “Passwords are required to be 
changed on a regular basis”. 
Ch 10: Changed SOPS are reviewed “periodically” to 
“annually”.  
CH 11: Added “LOD” to QC checks. Removed “Silent 
Whistle” Info. Procedure for Complaints Section: 
Replaced ELI’s website  “global compliance” with “Alert”.  
Removed all Option 3: Radiochemistry from CA column.   
Penalty for improper, unethical or illegal actions Section:  
Added, “Corrective actions may include disciplinary 
action up to and including discharge”. 
 CH 13: Added, “Repairs and maintenance are 
accomplished in-house by experienced laboratory 
personnel. Other than consumable equipment items, an 
inventory of spare parts is not maintained.  Spare parts 
are available from outside vendors on an as needed 
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Date of 
Review/ 
Revision 


Revision 
Number Performed By 


QA 
Manager 
Approval 


Initials/Date 
Action 


(Review with no changes/ Detailed modifications) 
basis. (To ensure method capability, some methods 
have more than one instrument available).”   Added 
“DAC System Temperatures checked daily, calibrated 
annually”. 
References Section: Added ASTM D7282-06 
Radiochem, NELAP and TNI references.  
Appendices: Removed Current PE Studies. Added 
General Radiochemistry QC elements. Added Record of 
Review/Revision Form. Added ROA signature pages. 


1/11/12 August 2011 Jenny E. 
C.A.V 


1/11/12 


Ch9: Replaced “10” years with “5” years for reasonable 
expiration date for stable salts where the manufacturer 
does not supply such information. 


7/9/12 August 2011 Jenny E. 
C.A.V. 
7/10/12 


Updated NELAC certificate and Appendix C QC Element 
pages 


11/08/12 August 2011 Jenny E. 
C.A.V. 
11/8/12 Updated Org charts. 


2/7/2014  


Andy 
Valkenburg. Bill 


Brown, Lisa 
Bradley, Tracy 
Dangerfield, 


Cindy Rohrer, 
Greg Waring   


Significant revision changes based on management 
review.  All sections updated to reflect current 
operations. 


2/28/14  


Andy 
Valkenburg, 
Cindy Rohrer  Updated QA/QC specifications appendix 
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Quality Assurance / Quality Control Specifications  
 


METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample 
Preparation All samples digested Meet method QC criteria 


for the matrix. 
1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 
 


Instrument 
Calibration 
(IC) 


Daily, after maintenance, or when 
needed. 
5-point calibration including blank.  
Calibration Standards are not digested 
per 245.1 


Correlation coefficient 
≥0.995 also includes 
visual interpretation for 
quadratic or higher order 
calibration fit types. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new standard. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest.  Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV)  
=QCS per 245.1 
 
 


Immediately follows calibration or when 
new standards are prepared. Analyzed 
each analytical sequence. 
 


%R= 90-110 
 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
3) Instrument maintenance. 
 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from Second 
source standard. 


Initial Calibration 
Blank  
(ICB) 


Analyzed at beginning of run. 
Larger of 
± 1 * lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank. 


Evaluates instrument 
calibration, reagent 
contamination, and 
instrument carryover. 


Method Blank 
(MBLK) / 
Laboratory 
Reagent Blank 
(LRB) 


Minimum 1/20 samples or for each 
batch- whichever is more frequent. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL (245.1) 
< Reporting limit 
(7470A) 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates calibration 
accuracy, 
reagent/glassware 
contamination, and 
instrument carryover. 


Laboratory 
Control Sample 
(LCS)  
= LFB per 245.1 


Minimum 1/20 samples or for each 
batch-whichever is more frequent. 


%R = 80-120 (7470A) 
%R = 85-115 (245.1) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with 
failed LCS.  


Evaluates method 
accuracy.  Must be 
Second Source Standard.  
Also used to evaluate 
spiking technique for 
MS/MSD analysis. 


Continuing 
Calibration 
Verification  
(CCV) 
= Instrument 
Performance 
Check (IPC) per 
245.1 


Analyzed at beginning of run, every 10 
samples and at end of run. 
Same source standard. 


%R = 95-105 
Immediately after IC 
(245.1 only) 
%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun all 
samples since last valid CCV. 
2) Check for sample matrix 
problem. 


Evaluates Instrument 
calibration drift. 
 


Continuing 
Calibration Blank 
(CCB) 


Analyzed after every CCV. 
Run every 20 samples and at end of run. 


Larger of ±1 * lowest 
reporting limit or 2.2 X 
MDL  
 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze all samples 
associated with failing CCB. 


Evaluates baseline drift, 
contamination in the 
analytical system, and 
analyte carryover  
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Matrix Spike 
Sample and 
Matrix Spike 
Duplicate 
(MS/MSD)  
LFM per 245.1 


Minimum 1/10 samples for 245.1 
Minimum 1/20 samples for 7470A 


%R = 70-130 for 245.1 
%R = 75-125 for 7470A 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


Evaluate LCS and LFB 
performance must be passing 
 
1) If matrix interference 
suspected report as found, or   
2) Reanalyze and re-spike if 
no matrix interference 
suspected, or 
3) Use “A” qualifier for 
sample amount > 4X spike 
level.   


Evaluates effect of matrix 
on method performance. 
Results not evaluated 
when sample analyte 
concentration > 3X spike 
level. 
 
Use the same solution 
and concentration as 
LFB. 
Control limits valid for spike 
level 1/3 of sample amount 
or higher. 
 


Duplicate Sample 
(DUP)  Minimum 1/20 samples 


Larger of 2 * PQL or 
20% RPD 
 
RPD < 30% for 245.1 
RPD < 20% for 7470A 


1) Repeat Duplicate analysis. 
2) Investigate cause. 
3) Redigest batch or flag data 
results. 


Measures method 
precision/sample 
homogeneity. 
Not typically performed, 
MSD duplicate analyses 
preferred to evaluate 
method precision.   


MDL Studies Annually, or whenever instrument 
changes might affect sensitivity. 


< PQL, 
Spike level < 1X-10X 
MDL, consistent with 
prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually or whenever a new MDL study 
is required 


Positive Result above 
signal-to-noise 


1) Examine method or 
preparatory steps,  
2) Verify MDL study, 
3) Repeat analysis. 
4) Consult QA. 


Spike at 2-3X calculated 
MDL for single analyte 
test  


Linear Calibration 
Range  
(LCR) for 245.1 
Studies 


Annually, or whenever method changes 
might affect sensitivity. 


Calculated standard 
values within 10% of 
expected 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine upper 
linear range for 
instrument. 


External PE 
Samples Semi-annually, WS (245.1) and  


WP (7470A) study samples. 


PT sample defined 
acceptance limits 
(Must pass 2 out of last 
3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out 
of 3). 


External review of 
analytical method 
accuracy.   
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METHOD QA/QC PARAMETERS 
MERCURY ANALYSIS BY COLD VAPOR AA 


EPA METHODS 245.1(Rev 3.0, May 1994)/7470A 
For Aqueous Analysis 


QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of method. Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


Sample Preparation 


All samples digested 1.0 
grams. 
Batch size of 20 samples. 


LCS and Method Blank 
Meet method QC 
criteria for each matrix.  1) Reanalyze batch. 


HCL and NO3 acid 
digestion with KNMO4 


Instrument Initial 
Calibration  
(IC) 


Daily, or when needed. 
5-point calibration 


Linear Regression 
correlation coefficient 
≥0.995 1) Recalibrate. 


Calibration of 
instrument. Calibration 
validity Tested by ICV 
and ICB. 


Initial Calibration 
Verification  
(ICV) 


Immediately follows 
calibration.  Use Second 
source standard.  %R= 90-110 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards.. 
3) Until successful. 


Evaluates 
accuracy/bias in 
calibration standards. 


Initial Calibration Blank 
(ICB) Follows initial calibration < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh IC or ICV 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Continuing Calibration 
Verification  
(CCV) 


Run every 10 samples and 
at end of run.  Mid-point 
initial calibration standard R% = 90-110 


1) Recalibrate and rerun all 
samples associated with failing 
CCV. 
2) Check for sample matrix 
problems. 


Evaluates instrument 
calibration drift. 


Continuing Calibration 
Blank  
(CCB) Follows CCV < PQL 


1) Recalibrate and rerun. 
2) Prepare fresh blank or IC 
standards. 
3) Until successful. 


Evaluates instrument 
background. 


Sample Matrix Spike and 
Matrix Spike Duplicate 
(MS/MSD)  


Predigestion-Minimum 1/20 
samples/matrix or for each 
batch, whichever is more 
frequent.   


%R =80-120 
RPD=+/- 20% 
 


1) See LCS performance. 
2) Evaluate LFB performance. 


Evaluates effect of 
matrix on method 
performance.  
Control limits valid for 
spike level 1/3 of 
sample amount or 
higher.  


Laboratory Reagent Blank 
(LRB)  or Method Blank 
(MBLK) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


+/-1*lowest reporting 
limit or at < 10% of 
sample concentration 


1) Redigest samples from 
batch which fail acceptance 
criteria. 


Evaluates possible 
contamination in 
reagents and 
glassware.  


Laboratory Control 
Sample  
(LCS)  
(Digested) 


Minimum 1/20 samples or for 
each batch; whichever is 
more frequent. 


LFB (spiked)  
= %R= 80-120  
Certified reference 
material 
%R = 70-130 (certified 
values) 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
samples associated with LCS.  
5) Flag data or redigest batch 


Evaluates method 
precision and 
accuracy.  


Digestion duplicate 
sample (not needed when 
MSD is prepared) 


1/20 samples or 1/Digestion 
Batch, whichever is more 
frequent. 


Sample conc < 10* DL: 
+/- 3*DL  
Sample conc > 10*DL: 
20% RPD. 


1) Repeat analyses. 
2) Select other duplicate. 
3) Flag data or redigest batch. 


Evaluates method 
precision. 
May also use MSD in 
place of duplicate 
sample. 


MDL Studies 
 


Annually, or whenever 
instrument changes might 
affect sensitivity. 


<PQL and comparisons 
to prior studies. 


1) Repeat.  
2) Correct problem. 
3) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE 


EPA METHOD 7471B 
QA SAMPLE/ 
INDICATOR FREQUENCY 


ACCEPTANCE 
CRITERIA 


CORRECTIVE 
ACTION COMMENTS 


External PE Samples 
Semi-annually LPTP Soil 
study samples. 


Within specified 
EPA/ERA inter-
laboratory control limits. 


1) Repeat 
2) Correct problem 


External review of 
analytical method 
accuracy.  
Historically, excellent 
performance. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical 
process control. 


Batch Definition Each batch of 20 samples 
 


Must pass all method 
QC criteria as specified 
above 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters:  
Turbidity <1 Analyze direct. 
Turbidity >1 Digest using 
200.2. 
 
CWA samples: Digest using 
200.2 
 
6010B Total Waters: 3010 
Digestion. 
 
Soils: 3050 Digestion. 
 
Extracts: 3010 Digestion. 


Meet method QC 
criteria for the 
matrix. 


1) Reanalyze sample. 
2) Re-prepare 
sample/batch. 


 
 


Instrument 
Calibration  
(IC) 


Daily, or when needed.  
Minimum 1-point calibration 
and blank.   


If used, multipoint 
calibration must 
have correlation 
coefficient ≥0.996  


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification  
(ICV) 
 
 
 


Immediately follows 
calibration.  
Second source standard 
used.  


6010B %R =90-110  
200.7 %R=95-105  
Immediately after IC 
when new standards 
are prepared. 


1) Recalibrate and rerun. 
2) Prepare fresh standards 
and/or ICV. 
 


Evaluates accuracy 
of calibration 
standards.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of run. Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Low Level Calibration 
Verification  
(CRI) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 50-150, 
except for Be, Cd 
where %R = 70-130 


None – Limits are advisory 
only. 
 


Verifies Instrument 
ability to 
detect/quantitate 
analytes near the 
reporting limit. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R = 80-120 for 
interferents.  
Advisory limit ± 2* 
reporting limit for 
other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of run.  
Count as sample for CCVs. 


%R% = 80-120 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Continuing Calibration 
Verification  
(CCV) 
/Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of run, 
every 10 samples and at end 
of run. 
Same source standard. 


200.7: %R=95-105 
Immediately after 
Initial Calibration. 
%R = 90-110 as 
continuing 
calibration check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed after every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample 
carryover. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift 
and/or analyte 
carryover. 
 
 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS2) 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


6010B: %R = 75-125 
 
200.7: %R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on analytical 
part of method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 
 


Analytical Spike 
Duplicate  
(MSD2), or Analytical 
Duplicate Sample 


200.7: Minimum 1/10 
samples. 
6010B: Minimum 1/20 
samples. 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS2 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Serial Dilution Sample 
When new matrix is 
encountered or 1 per batch or 
1 per 20 samples 


%R = 90-110 for 
analytes greater 
than 50 * PQL 


1) Rerun samples. 
 
2) Run samples on 
dilution. 


Used for screening 
analyses evaluating 
new matrices. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank  
(LRB) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


Larger of ±1*lowest 
reporting limit or 2.2 
X MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail 
acceptance criteria or flag 
and report data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample (LCS) 


1 per analytical run for direct 
samples, or 1 per digestion 
batch. 


200.7: %R = 85-115 
6010B: %R = 80-120 


1) Reanalyze. 
2) Redigest sample batch 
or flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
quarterly or as needed. 


Within SRM-
established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


200.7: Minimum 1/10 samples 
or 1/digestion batch. 
6010B: Minimum 1/20 
samples or 1/digestion batch. 


200.7:   %R =70-130 
6010B:  %R =75–
125 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on overall 
method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS), when used. All sample & QC in sequence. 50-150% Recovery 


Advisory Limits 
1) Evaluate data for sample 
matrix affects 


Quantitation using 
Internal Standards 
improves method 
accuracy. 
IS recoveries can 
be affected by 
sample matrix. 


MDL Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 
6010B: Semi-annually. 


Prior studies 


1) Repeat if obvious 
problem occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise. 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Inter-Element Correction 
Factor Studies 


Annually, or whenever 
instrument changes might 
affect interelement effects. 
Verified every 6 months. 


Comparison to 
historical data. 


1) Repeat. 
 
2) Correct problem. 


Correction factors 
to account for 
spectral overlap 
between differing 
elements. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might affect 
sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 
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METHOD QA/QC PARAMETERS 
 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER 


AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP) 


EPA METHOD 200.7(Rev 4.4, May 1994)/6010B 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


External PE Samples WS and WP,  LPTP (soil) and 
internal blind samples 


EPA/PE Provider-
defined control 
limits. 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix or 
when there is a change of 
reagents, whichever is more 
frequent. 


Must pass all 
method QC criteria. 


Reanalyze batch, re-
prepare samples, or 
qualify results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 
EPA METHOD 200.8 (REV 5.4, MAY 1994)  


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Sample Preparation Dissolved Waters: Analyze 
direct. 
 
Drinking Waters: 
Turbidity <1 Analyze 
direct. 
Turbidity >1 Digest using 
200.2 
 
CWA samples: Digest 
using 200.2 


Meet method QC 
criteria for the matrix. 


1) Reanalyze sample. 
2) Re-prepare sample/batch. 


 
 


Instrument 
Calibration 
(IC) 


Daily, or when needed.  
Multipoint calibration, 
usually 4 points and a 
blank.   


Calibration must have 
correlation coefficient 
≥0.996 or better. 


See QC Samples. Calibration of 
Instrument.  
Calibration validity 
tested by ICV, ICB. 


Quality Control Sample 
(QCS) 
/Initial Calibration 
Verification 
(ICV) 


Immediately follows 
calibration.   
Second source standard 
used.  


 %R=90-100 
Immediately after IC. 1) Recalibrate and rerun. 


2) Prepare fresh standards 
and/or ICV. 
 


Evaluates 
calibration 
accuracy.  


Initial Calibration Blank 
verification sample  
(ICB) 


Analyzed at beginning of 
run. 


Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Re-pour blanks, 
recalibrate, and rerun. 
2) Prepare fresh blank.   


Evaluates 
instrument 
calibration, reagent 
contamination, and 
instrument 
carryover. 


Interference Check 
Sample “A”  
(ICSA) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents.  Advisory 
limit ± 2* reporting 
limit for other analytes  


1) Evaluate sample data. 
Results near reporting limit 
suspect if failing. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 


Interference Check 
Sample “AB”  
(ICSAB) 


Analyzed at beginning of 
run.  Count as sample for 
CCVs. 


%R = 70-130 for 
interferents and 
analytes 


1) Re-determine IECs if 
failures persist. 
2) Rerun samples as 
needed. 


Evaluates spectral 
interference 
correction factors. 
 


Continuing Calibration 
Verification  
(CCV) 
/ Instrument 
Performance Check 
(IPC) 


Analyzed at beginning of 
run, every 10 samples and 
at end of run. 
Same source standard. 


%R = 90-110 as 
continuing calibration 
check. 


1) Recalibrate and rerun 
samples since last valid 
CCV. 
2) Check for sample matrix 
problem. 


Evaluates 
Instrument 
calibration drift. 
 


Continuing Calibration 
Blank  
(CCB) 


Analyzed with every CCV. 
Larger of  
± 1*lowest reporting 
limit or 2.2 X MDL. 


1) Check for high 
concentration sample. 
2) Reanalyze CCB. 
3) Reanalyze samples as 
needed. 


Measures 
instrument drift or 
analyte carryover. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


Analytical Matrix Spike 
Sample (Direct analysis) 
(MS) 


Minimum 1/10 samples 
 


%R = 70-130 
 


1) Evaluate LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Analytical Spike 
Duplicate (MSD), or 
Analytical Duplicate 
Sample 


Minimum 1/10 samples 
 


Larger of 3 * PQL or 
20% RPD 
 
%R see MS 


1) See LCS/LFB 
performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Measures method 
precision/sample 
homogeneity. 


Method Blank  
(MBLK)  
/Laboratory Reagent 
Blank 
(LRB) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch 


Larger of ±1*lowest 
reporting limit or 2.2 X 
MDL 


1) Reanalyze LRB/MBLK. 
2) Redigest samples from 
batch which fail acceptance 
criteria or flag and report 
data. 


Evaluates possible 
contamination in 
reagents and 
glassware. 


Laboratory Fortified 
Blank  
(LFB) 
/Laboratory Control 
Sample  
(LCS) 


1 per analytical run for 
direct samples, or 1 per 
digestion batch. 


%R = 85-115 
 


1) Reanalyze. 
2) Redigest sample batch or 
flag data. 


Evaluates 
preparation method 
accuracy. 


Soil/Solid Standard 
Reference Material 
(SRM) 


Prepared and analyzed 
periodically. 


Within established 
acceptance ranges. 


1) Reanalyze SRM. 
2) Redigest SRM. 
3) Evaluate prep method. 


Evaluates 
preparation method 
accuracy. 


Predigestion Spike / 
Laboratory Fortified 
Sample Matrix 
(MS3) 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Results not 
evaluated when 
sample analyte 
concentration > 4X 
spike level. 


Matrix Spike Duplicate 
(MSD3) 
or Digestion Duplicate 
Sample 


Minimum 1/10 samples or 
1/digestion batch. 
 


%R =70- 130 
 
Larger of 3 * PQL or 
20% RPD 


1) See LCS performance. 
2) Report spike as analyzed 
if LCS/LFB is acceptable. 


Evaluates effect of 
matrix on method 
performance. 
Recovery results 
not evaluated when 
sample analyte 
concentration > 4X 
spike level.  
Measures method 
precision/sample 
homogeneity. 


Internal Standards 
(IS) 


All samples & QC in 
sequence 60-125% Recovery Reanalyze samples on 


dilution, as needed. 


Quantitation using 
Internal Standards 
is required for ICP-
MS. 
Corrects data for 
sample matrix 
effects. 
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METHOD QA/QC PARAMETERS 
ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS: 


EPA METHOD 200.8 (REV 5.4, MAY 1994)  
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR FREQUENCY ACCEPTANCE 


CRITERIA 
CORRECTIVE 


ACTION COMMENTS 


MDL Studies 
Annually, or whenever 
method changes might 
affect sensitivity. 


Prior studies 


1) Repeat if obvious problem 
occurs. 
2) Adjust reporting limit to 
>MDL. 


Evaluates overall 
method detection 
limits in clean 
sample matrix.  
Actual samples 
may have higher 
MDL. 


LOD Verification 
 
Required for each 
analyte/method to verify 
calculated MDL. 


Annually or whenever a new 
MDL study is performed. 


Positive result above 
signal-to-noise 


1) Examine method or 
preparatory steps. 
2) Verify MDL Study. 
3) Repeat analysis. 


Spike at 1-4 X MDL 
for multiple analyte 
tests. 


Upper Linear Range 
Studies 


Annually, or whenever 
method changes might 
affect sensitivity. 


Comparison to 
historical data. 


1) Repeat. 
2) Correct problem. 
3) Adjust upper calibration 
limit. 


Used to determine 
upper linear range 
for instrument. 


External PE Samples WS and WP and internal 
blind samples. 


EPA/PE Provider -
defined control limits 


1) Repeat. 
2) Correct problem. 


External review of 
analytical method 
accuracy. 


Batch Definition 


Each daily analytical 
sequence. 
Prepped samples:  Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria 


Reanalyze batch, re-prepare 
samples, or qualify results 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by Purge & 
Trap per 5030B. 
10 grams Soil/10mL of 
methanol VPH Surrogates 
added to all samples before 
extraction. 
Waters:  VOA Vials, 
preserve to a PH<2. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


VPH surrogates added to all 
sample before extraction. 
Waters are introduced into the 
GC/MS using Purge & Trap.  
Soils are extracted into 
methanol and the methanol 
extract is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


 
Instrument 
Calibration 
(IC) 


 
5 Point calibration to 
precede analyses.  Use 
average response factors.  
Certain compounds are 
selected for FID calibration 
and other compounds are 
used for PID calibration. 


 
25% RSD of Mean 
Response Factors.   
Includes individual 
compound response 
factors and range 
response factors. 


1) Correct problem. 
2) Prepare new standards.  
3) Recalibrate. 


 
Establishes calibration curve 
over a range of analyte 
concentrations to quantify 
analytes of interest. 
Calibration of instrument and 
check of response linearity. 
Consists of a 13 component 
standard containing both 
aliphatic and aromatic 
hydrocarbons 


 
Initial Calibration 
Verification 
(ICV) 


 
Follows valid initial 
calibration. 
(See Blank Spike) 


 
%R= 75-125% 


 
1)  Correct problem. 
2) Recalibrate and rerun ICV. 


Evaluates accuracy/bias in 
calibration standards.    
 


 
Continuing 
Calibration 
Verification   
(CCV) 
 


 
Every 24 Hours and at the 
end of every analytical 
sequence 


 
%R= 75-125% of 
Initial Calibration for 
the CCV preceding 
sample analyses. 


1) Correct problem. 
2) Reanalyze CCV. 
3) Recalibrate and reanalyze all 
samples since last valid 
calibration check. 


Evaluates instrument drift 
throughout analytical sequence. 
Typically uses midpoint 
calibration standard or ICV. 


 
Method Blank 
(MB) 


 
Before samples, and at 
least one MB every 24 
hours. 


 
½ of PQL for target 
analytes 


1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates overall method 
including possible 
contamination in reagents and 
glassware utilized in 
preparatory batch. Soil method 
blanks use clean sand. 


 
Matrix Spike and 
Matrix Spike 
duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


%R = 70-130 
%RPD < 20 


1) Repeat analyses. 
2) Re-extract and reanalyze MS, 
(if sufficient sample). 


Evaluates affect of matrix on 
method performance.   


 
Lab Control Sample 
(LCS)  
(Blank Spike) 


 
Minimum 1/20 samples  
Soils LCSs are prepared 
using a blank sand matrix. 


 
%R = 70-130 


 
1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with failing 
LCS (laboratory fortified blank). 


Evaluates overall method 
precision and accuracy. Method 
specifies 70-130. 


 
Surrogates 


Present in all extracted 
samples (including QC). 


Trifluorotoluene  
%R = 70-130 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method performance 
on each individual sample 
analyzed. 
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METHOD QA/QC PARAMETERS 
VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD  


2004 REVISION 
 For Water, Waste, and Soil Analyses 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


 
Analyte Confirmation 
in Samples 


 
Confirm target VPH 
analytes by GC/MS 
analyses. 


 
Upon client request. 


 
None 


 
Analyte identifications in 
samples are not routinely 
confirmed.  GC/MS confirmation 
done only per client request.  


MDL Studies 
 


MDL - Annually for water 
and soils and initially for 
each new instrument setup. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean sample 
matrix.  Actual samples may 
have higher MDL. 


 
LOD Verification 
 
Required for each 
analyte/method to 
verify calculated 
MDL. 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps.  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA. 
 


Spike at 2-3X calculated MDL. 


External PE 
Samples 


Semi-annually, WP and 
LPTP soil study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies) 


1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of analytical 
method accuracy.   


Control Charting and 
Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically 
within control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process control. 


Batch Each batch consists of a 
maximum of 20 samples. 


Must pass all method 
QC criteria 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 


EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 
2004 Revision 


For Water, Waste, and Soil Analyses 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  3550 (30 grams to 
1mL) 
Waters:  3510 or 3520 
(1 Liter to 1 mL) 
EPH extraction surrogates 
added to all samples prior to 
extraction. 
EPH separation surrogates 
added to extract just prior to 
separation. 


Meet all method QC 
criteria for the matrix.  
  


1) Reanalyze sample. 


Samples are extracted 
using Methylene 
chloride solvent and 
then the extract is 
concentrated.  
Following separation 
of extract into an 
aliphatic and aromatic 
fraction each fraction 
is independently 
analyzed by GC/FID.  
Sample amount and 
final extract volume 
may be adjusted 
based on analyte 
levels and/or sample 
matrix.    


Fractionation Check Per each Lot # of 
Separation Cartridges Used 


Effective separation of 
target analytes into 
appropriate fraction. 
 
%R=40-140 except the 
more volatile target 
analytes with >20% 
recovery. 


1) Repeat once. 
2) Correct problem (adjust 
elution volumes). 
3) Prepare new standards. 
4) Recalibrate. 


Uses aliphatic and 
aromatic hydrocarbon 
standards in hexane. 
The more volatile 
aromatic and aliphatic 
compounds may have 
lower recoveries than 
method specified 
limits. 


Initial Calibration 
(IC) 


5 point initial calibration 
each for aliphatics and 
aromatics, external 
standardization option of 
method chosen. 
Aliphatic Standard Solution 
Aromatic Standard Solution 
Range: 1, 50, 200, 500, and 
1000 ug/mL. 
To precede sample 
analyses. 
 


25% RSD MnRF 
25%RSD each 
component. 
 


1) Repeat once. 
2) Correct problem. 
3) Prepare new standards. 
4) Recalibrate. 


Used to Calibrate 
instrument, evaluates 
chromatographic 
separation 
effectiveness, and 
instrument response 
linearity. 


Chromatography 


1) Each IC or CCC- 
Resolution is verified. 
 
2) Retention Time 
Windows- Use RRT and 
analyst discretion for 
instrument stability. 


Chromatographic 
resolution: Monitored 
against historical 
performance levels. 
50% separation of 
phenanthrene and 
anthracene.   


1) Repeat once. 
2) Adjust column conditions. 
3) Perform instrument 
maintenance. 
4) Replace GC column. 


Verifies that gas 
chromatographic 
system is operating 
properly. 
Resolution criteria for 
two selected PAH 
pairs are not met as 
per method 
specifications.    


Initial Calibration 
Verification  
(ICV) 


Follows the IC, using 
second source calibration 
standards.   


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Prepare fresh standards 
and reanalyze. 
3) Recalibrate and reanalyze 
all affected samples. 


Evaluates accuracy of 
calibration standards. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Continuing Calibration 
Check  
(CCC) 


Mid-level standard analyzed 
every 12 hours and at the 
end of every analytical 
sequence. 


+/- 25% of MnRF 
+/- 25% RF each 
component 


1) Repeat once. 
2) Correct problem. 
3) Recalibrate and reanalyze 
all samples since last valid 
calibration check. 


Verifies instrument 
calibration and stability 
throughout analyses.  


Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


<½ PQL  


1) Repeat analyses once 
2) Correct problem 
3) Re-extract and reanalyze all 
samples associated with 
method blank. 


Measures and 
evaluates possible 
contamination in 
reagents and 
glassware used in 
method. 


Instrument Blank 


Each 12 hour sequence or 
as indicated, such as after a 
heavily contaminated 
extract.  A method blank 
analysis can be substituted 
for an instrument blank. 


<½ PQL  


1) Repeat analyses once 
2) Perform Instrument 
maintenance 
3) Reanalyze all associated 
samples in sequence where 
contamination level may affect 
result. 


Measures and 
evaluates possible 
contamination in gas 
chromatographic 
analysis system. 


Matrix Spike/Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent.   


%R = 40-140 except 
for the more volatile 
aromatic and aliphatic 
compounds which may 
have lower recovery. 
 
%RPD = 20% 
(advisory) 


1) Repeat GC analyses 
2) Re-extract and reanalyze 
MS/MSD, (if sufficient sample) 
or select another sample to 
MS. 
3) Evaluate LFB performance. 


Evaluates effect of 
individual matrix on 
method performance 
and method precision.  
Poor MS/MSD QC 
performance does not 
necessarily reject 
extraction batch 
group.    Control limits 
are advisory due to 
sample matrix effects. 


Blank Spike 
(BLKSPK)  
 


Minimum 1/20 
samples/matrix and each 
batch of samples, 
whichever is more frequent.  
Same spiking solution as for 
MS/MSD.  


%R = 40-140 
. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze all 
samples associated with LFB.  


Evaluates method 
accuracy.  Used for 
ongoing proof of 
competency.   
 


Extraction Surrogates 


Added to all samples prior 
to extraction (including QC). 
Ortho-Terphenyl (PAH 
fraction) and 1-Chloro-
octadecane (Aliphatic 
fraction). 


%R = 40-140 
Control limits are 
advisory due to 
possible sample matrix 
effects.  


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates extraction 
and separation 
method performance 
on each individual 
sample analyzed.   
Water samples 
containing sediment 
may have reduced 
analyte and surrogate 
extraction efficiency.  
Extraction 
performance alone 
can be evaluated from 
an EPH screening 
result. 
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METHOD QA/QC PARAMETERS 
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD 


2004 Revision 
For Water, Waste, and Soil Analyses 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Separation Surrogates 


Surrogates added to 
sample extract prior to 
fractionation. 
2-Bromonapthalene and 2-
Fluorobiphenyl. 


%R = 40-140 in 
Aromatic fraction. 
Control limits are 
advisory due to 
possible sample matrix 
effects. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates the 
effectiveness of the 
aliphatic/aromatic 
separation step.  
Proportional Level of 
presence of either 
surrogate in the 
aliphatic fraction 
suggests incomplete 
separation of the more 
volatile PAHs from the 
aliphatic fraction. 


EPH Screening Analyses of extract prior to 
the separation step of the 
EPH method.   


%R = 40-140 for 
extraction surrogates. 
Full EPH 
recommended if TEH 
result >0.1mg/L for 
waters or 50ug/g for 
soils. 


1) Repeat analyses. 
2) Evaluate for matrix effects. 
3) Re-extract samples if 
method batch performance is 
suspected. 


Evaluates method 
extraction 
performance on each 
individual sample 
analyzed.  Target 
analyte levels in result 
are used to determine 
if full EPH analyses is 
necessary. 
 


PAH Target Analyte 
Confirmations 


Analyses performed by 
8270 on Aromatic fraction if 
PAH target analytes are 
present above MTDEQ 
limits. 


Meets 8270 analyses 
criteria. 


1) Repeat analyses to meet all 
8270 method QC criteria. 


Confirms and 
accurately quantitates 
PAH levels in aromatic 
extract.  8270 method 
is considered less 
sensitive to false 
positives than the EPH 
method. 


MDL Studies 
 


MDL – Annually for water 
and soils and initially for 
each new instrument setup.  


MDL< PQL 
 


1. Repeat once 
2. Correct problem 


Evaluates overall 
method detection 
limits in clean sample 
matrix.  Actual 
samples may have 
higher MDL. 


LOD Verification Following MDL to confirm 
calculated MDL value. Positive Result 


1) Examine method or 
preparatory steps.  
2) Verify MDL study, 
3) Repeat analysis. 
 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semi-annually, WP and 
LPTP (soil) study samples.   


PT sample defined 
acceptance limits 
(Must pass 2 out of 
last 3 PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-
up study (for failure of 2 out of 
3). 


External review of 
analytical method 
accuracy. 


Control Charting and 
Proof of Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = Each 
batch of 20 samples/matrix 
or when there is a change 
of reagents, whichever is 
more frequent. 


Must pass all method 
QC criteria. 


Reanalyze batch or qualify 
results. 


A group of samples 
and associated QC. 
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METHOD QA/QC PARAMETERS 


VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 
EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Sample Preparation 


Methods: 
Soils:  Extracted by SW 
5035 (medium/high level) 
then analyzed by 5030B 
Purge & Trap. 
Waters:  5030B Purge & 
Trap. 
Surrogates added to all 
samples and QC samples. 


Meet method QC criteria 
for the matrix. 1) Reanalyze sample. 


Waters are introduced 
into the GC/MS using 
Purge & Trap.  Soils are 
extracted into methanol 
and the methanol extract 
is added to water and 
analyzed by Purge and 
Trap/GC/MS. 


Initial Calibration 


5-7-point initial calibration 
Range: = 0.5, 1.0, 2, 5, 10, 
15, 20 ug/L.   
(Poorly responding 
compounds, such as 
selected alcohols and 
ketones are at 20X higher 
ranges). 


If %RSD<15 use average 
RF, alternatively use higher 
order calibration curve 
models with >0.995 
correlation coefficient. 
 CCC= Continuing 
Calibration Check 
Compounds.  
Calibration curve (first or 
higher order), all analytes 
%RSD<30 then 
R2 >0.99,  
RF for SPCCs >0.3000 for 
Chlorobenzene and 
1,1,2,2-Tetrachloroethane; 
>0.1 for Chloromethane 
and 1,1-Dichloroethane, 
and Bromoform. 


1) Perform instrument 
maintenance. 
2) Recalibrate. 
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations to 
quantify analytes of 
interest. 


Tuning BFB Initially and every 12 
hours thereafter. 


Meet method-tuning 
criteria. 


1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluate mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Continuing 
Calibration Check 
(CCC) 


Mid-level standard analyzed 
every 12 hours. 


RF ± 20% of IC for CCCs, 
30% for all others. 
 
Internal Standard areas  
%R = 50-150 of IC. 
RF acceptance criteria for 
SPCCs same as for initial 
calibration. 


1) Remake and rerun. 
2) Rerun instrument tune 
3) Recalibrate and 
reanalyze all samples since 
last valid calibration check. 


Evaluates instrument drift 
throughout analytical 
sequence. 
Typically uses midpoint 
calibration standard or 
ICV. 


 
Method Blank 
(MBLK) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


 
<½ PQL 


 
1) Repeat analyses once. 
2) Correct problem. 
3) Re-extract and reanalyze 
all samples associated with 
failing method blank. 


Evaluates overall method 
including possible 
contamination in 
reagents and glassware 
utilized in preparatory 
batch. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 
 
Matrix Spike/ 
Matrix Spike 
Duplicate 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is more 
frequent. 


CLP SOW 3/90 
 
Statistical Control Limits 
 
Precision =  <20% RPD 


1) Repeat analyses. 
2) Re-extract and reanalyze 
MS, (if sufficient sample). 
3) Evaluate LFB 
performance. 


Evaluates effect of matrix 
on method performance. 


Lab Fortified Blank 
(LFB) or 
Lab Control Sample 
(LCS) 


Minimum 1/20 
samples/matrix and each 
batch of samples, whichever 
is more frequent.   
Use second source 
standards to check 
calibration. 


Statistical Control Limits. 
 
Includes the 65 
compounds on ELI Short 
List. 


1) Repeat analyses. 
2) Prepare new standards. 
3) Recalibrate. 
4) Re-extract and reanalyze 
all samples associated with 
failing LFB/LCS. 


Evaluates overall method 
precision and accuracy. 
Method specifies %R=70-
130. 


 
Internal Standards 
(Samples and QC) 


Monitor total areas in each 
analysis. 
Fluorobenzene 
Chlorobenzene-d5 
1,2-Dichlorobenzene-d5 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different 
sample. 
4) Reanalyze set of 
samples.  


Measures instrument 
stability and sensitivity. 


Surrogates 


Present in all extracted 
samples (including QC) 
1,2-Dichloroethane-d4 
Toluene-d8 
p-Bromofluorobenzene 
Dibromofluoromethane 


Statistical Control Limits 
1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


 
 
Mass Spectra 


 
 
Review all target analytes in 
standards, and also target 
compounds found in 
samples. 


 
 
Spectra must be consistent 
with library database. 


 
 
1) Verify calibration spectra 
and retention times. 
2) Repeat analyses. 


Used to qualitatively 
identify target compound 
hits in samples. 


MDL Studies 


MDL - Annually for water 
and soils and initially for 
each new instrument setup 
or analyst. 


MDL< PQL 
 


1) Repeat once. 
2) Correct problem. 


Evaluates overall method 
detection limits in clean 
sample matrix.  Actual 
samples may have higher 
MDL. 


 
LOD Verification 
 
(Required for each 
analyte/method to 
verify calculated 
MDL. If not 
completed, then 
LOQ verification 
must be performed.) 


Annually based on MDL 
Study frequency. 


Positive Result, 
(Above background) 


1) Examine method or 
preparatory steps,  
2) Verify MDL study. 
3) Repeat analysis. 
4) Consult QA 
 


Spike at 2-3X calculated 
MDL. 


External PE 
Samples 


Semi-annually, WP study 
samples. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


1) Complete corrective 
action report. 
2) Repeat with another 
make-up study (for failure 
of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS 


EPA Method SW-846 8260B for Soil and Water 


QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 


 
CORRECTIVE 


ACTION 
 


COMMENTS 


Control Charting 
and Proof of 
Competency 


Annual, statistical review of 
method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct 
method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition Each batch of 20 samples. Must pass all method QC 
criteria as specified above. 


Reanalyze batch or qualify 
results. 


A group of samples and 
associated QC. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Sample Preparation 
Extraction 


SW-846 Methods: 
Soils: 3550B or 3545. 
Waters: 3510C or 
3520C. 
Wastes: 3550B, 3545, 
3580. 
Surrogates added to all 
samples. 


Meet Method QC criteria 
for the matrix. 


1) Reanalyze sample or re-extract 
sample. 
2) If re-extraction outside of 
holding time, report both sets of 
data. 


Minimum sample 
volume required per 
sample. 
Soils: 30 grams 
Water: 1 Liter. 


Instrument 
Calibration 
(IC) 


7-point calibration 
Range:  
10, 20, 50, 75,100,120, 
150ug/mL. 
Bottom point or two may 
be dropped for reactive 
compounds as long as 
five consecutive points 
are used at a minimum. 


See Note #1 at bottom. 


1) Perform instrument 
maintenance. 
2) Recalibrate.  
3) Prepare new Standards. 


Establishes calibration 
curve over a range of 
analyte concentrations 
to quantify analytes of 
interest. 


Instrument Blank 


Following instrument 
calibration or beginning 
of each analytical 
sequence. 
May be substituted with 
batch method blank. 


Clean baseline. 
No target analytes. 


1) Rerun. 
2) Perform instrument 
maintenance. 


Evaluates instrument 
performance 
chromatographic 
baseline. 


Tuning 
DFTPP Initially and 
every 12 hours 
thereafter. 


Meet method-tuning criteria.  
1) Adjust instrument. 
2) Recheck tune. 
3) Until successful. 


Evaluates mass 
sensitivity, mass 
resolution, isotope ratio, 
and baseline threshold. 


Initial Calibration 
Verification 
(ICV) 


Immediately following 
calibration. 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Repour and rerun. 
2) Prepare fresh calibration 
standards and/or ICV. 
3) Recalibrate and rerun. 


Evaluates calibration 
accuracy and method 
performance.  Must be 
prepared from second 
source standard. 


Method Blank 
(MBLK) 


Immediately follows 
ICV. 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


< ½ PQL excepting 
phthalates. 


1) Prepare fresh blank. 
2) Re-extract and reanalyze all 
samples associated with failing 
method blank. 


Evaluates calibration 
accuracy, reagent/ 
glassware 
contamination, and 
instrument carryover. 


Continuing 
Calibration 
Verification 
(CCV) 


Mid-level standard 
analyzed every 12 hours 
to update internal 
standard response 
factors (RF). 


RF for SPCC>0.050 
 
%R of CCCs must be ±20% 
difference from IC. 
 
625 Method: %R for all 
compounds is ±20%. 


1) Remake and rerun. 
2) Rerun instrument tune. 
3) Recalibrate and rerun samples 
since last valid CCV. 


Evaluates instrument 
drift throughout 
analytical sequence.  
 Typically uses midpoint 
calibration standard or 
ICV. 


GC Performance 
Analyte Degradation 


Each tuning;  
Evaluate TIC areas of 
DDT breakdown 
products and 
chromatographic profile. 
 


< 20% breakdown 1) Instrument maintenance. 
2) Re-check tune. 


Evaluates 
chromatographic system 
for reactivity. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Matrix Spike 
(MS/MSD) 


Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 
 
For 8270-A 
representative list. 
 
For 625- All target 
analytes. 


See LCS limits. 
Statistical control limits. 
RPD: 40% 


LCS must be passing 
 
1) If matrix interference suspected 
report as found, or   
2) Re-extract and reanalyze MS if 
no matrix interference suspected 
(if sufficient sample). 
3) Evaluate LCS performance 
(See Note #3 at bottom). 


Evaluates effect of 
matrix on method 
performance.  MSD also 
evaluates method 
precision. 
 


Duplicate Sample 
(DUP) 


1/10 samples 
Or 1/20 samples 
depending on method 


5, 10, 20% RPD or  
2X PQL depending on 
method 


1) Rerun sample pair, evaluate for 
sample homogeneity or 
2) Report with qualifiers. 


Evaluates method 
precision.  MSD 
duplicate analyses 
preferred on some 
methods. 


Laboratory Control 
Sample  
(LCS) 


Minimum 1/20 
samples/matrix and 
each batch of samples, 
whichever is more 
frequent. 


Reference Material 
specified limits or 
laboratory statistical limits. 
625 method: Limits don’t 
exceed method criteria. 


1) Prepare new Standards. 
2) Recalibrate. 
3) Re-extract and reanalyze all 
samples associated with failing 
LCS. 


Evaluates spiking 
technique and when 
prepared from a source 
independent of the 
calibration standards 
can also measure 
method performance. 


Internal Standards 


Monitor total areas in 
each analysis. 
Acenapthene-d10 
Phenanthrene-d10 
Chrysene-d12 
1,4-Dichlorobenzene-d4 
Napthalene-d8 And 
Perylene-d12. 


Samples: 
 
Area % 50-150% of Initial 
Calibration. 
 
RT = ±30 sec of Initial 
Calibration. 


1) Repeat analyses. 
2) Re-prepare samples. 
3) Analyze different sample. 
4) Re-extract and reanalyze set of 
samples.   
 


Measures instrument 
stability and sensitivity. 


Mass Spectra 


Review all target 
analytes in standards 
and reported analytes in 
samples. 


Spectra must be 
consistent with library 
database. 


1) Verify calibration spectra and 
retention times. 
2). Repeat analyses. 


Used to qualitatively 
identify target 
compound hits in 
samples. 


Surrogates Present in all extracted 
samples (Including QC). 


Reference Material 
specified limits or 
laboratory statistical limits. 
 
625 Method: Limits don’t 
exceed method criteria. 


1) Repeat analyses. 
2) Recalibrate with fresh 
fortification standard. 
3) Re-extract samples. 


Evaluates method 
performance on each 
individual sample 
analyzed. 


MDL Studies 


Annually for water and 
soils. 
Initially for each new 
instrument setup or 
analysts. 


0.5X of PQL 
 
PQL = 10 ug/L or 0.33 
ug/g with exceptions 
(See Note #4 at bottom). 


1) Repeat if obvious problem 
occurs. 
 2) Adjust reporting limit to > MDL. 
3) LOD analysis. 


Evaluates overall 
method detection limits 
in clean sample matrix.  
Actual samples may 
have higher MDL. 


LOD Verification 
Following MDL to 
confirm calculated MDL 
value. 


Positive Result 


1) Examine method or preparatory 
steps.  
2) Verify MDL study, 
3) Repeat analysis. 


Spike at 1-4X MDL for 
multiple analyte tests. 


External PE Samples Semiannual WP and 
LPTP (soil) PT studies. 


PT sample defined 
acceptance limits. 
(Must pass 2 out of last 3 
PT studies). 


 
1) Complete corrective action 
report. 
2) Repeat with another make-up 
study (for failure of 2 out of 3). 


External review of 
analytical method 
accuracy. 
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METHOD QA/QC PARAMETERS 
SEMIVOLATILE ANALYSES BY GC/MS 
By SW-846 Method 8270C and EPA 625 


 
QA SAMPLE/ 
INDICATOR 


 
FREQUENCY 


 
ACCEPTANCE 


CRITERIA 
 


CORRECTIVE ACTION 
 


COMMENTS 


Control Charting and 
Proof of Competency 


Annual, statistical 
review of method. 


Data statistically within 
control limits. 


1) Trend Analysis/ Method 
Review. 
2) Correct method/instrument 
problem. 
3) Replace analyst. 


For statistical process 
control. 


Batch Definition 


Prepped Samples = 
Each batch of 20 
samples/matrix or when 
there is a change of 
reagents, whichever is 
more frequent. 


Must pass all method QC 
criteria. Reanalyze batch or qualify results A group of samples and 


associated QC. 


Note #1: %RSD for CCC (Table 4 SOP ELI 50-009) <30. RF for SPCCs (N-nitroso-di-n-propyl amine, hexachlorocyclopentadiene, 2, 4 
Dinitrophenol, and 4-Nitrophenol) > 0.050.  
If % RSD for a compound is < 15, linearity is assumed and average RF is used. 
If % RSD > 15 (and less than 30 for CCC), use a calibration curve with correlation coefficient >= 0.990.  
Lower calibration levels are not used for certain compounds. PQLs are adjusted as appropriate. 
Note #2: RF for SPCC>0.050, RF of CCCs must be <20% difference from IC. RF of all other compounds must be <30% difference from IC. 
Note #3: If any analyte in the MS/MSD fails, QC limits for failed compounds must be within acceptable recovery limits for the blank spike 
laboratory control sample. 


Note #4: 4-Nitrophenol, Pentachlorophenol, 2,4-Dinitrophenol, 4,6-Dinitro-2-methylphenol = 50 ug/L. 
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		MERCURY ANALYSIS BY COLD VAPOR AA

		EPA METHODS 245.1(Rev 3.0, May 1994)/7470A

		ANALYSIS OF SAMPLES FOR MERCURY IN SOLID OR SEMISOLID WASTE

		EPA METHOD 7471B

		METHOD QA/QC PARAMETERS

		 DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER

		AND WASTES BY INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRY (ICP)

		EPA METHOD 200.7(Rev 4.4, May 1994)/6010B

		For Water, Waste, and Soil Analyses

		METHOD QA/QC PARAMETERS

		ANALYSIS OF TRACE ELEMENTS IN AQUEOUS SAMPLES BY ICP/MS:

		EPA METHOD 200.8 (REV 5.4, MAY 1994) 

		For Water, Waste, and Soil Analyses

		VOLATILE PETROLEUM HYDROCARBONS (VPH) PER MASSACHUSETTS METHOD 

		2004 REVISION

		 For Water, Waste, and Soil Analyses

		METHOD QA/QC PARAMETERS

		EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) PER MASSACHUSETTS METHOD

		2004 Revision

		For Water, Waste, and Soil Analyses






Energy Laboratories, Inc.  Billings, Montana 


Quality Systems Controlled Documents 
 


• Quality Assurance Manual 
 


• Radiation Safety Manual 
 


• Laboratory SOPs 
o Organization and Personnel (10-Series) 
o General Facility Operations (20-Series) 
o General Laboratory Procedures (30-Series) 
o Equipment Use and Maintenance (40-Series) 
o Analytical Methods (50-Series) 


 
• Laboratory Notebooks (Quality Assurance Department) 


 
• Qualifications Manual (Corporate Document) 


 
• Energy Laboratories Technical Services and Fee Schedule (Controlled by Corporate Marketing 


Department) 
 


• Employee Policies and Procedures Package (Controlled by Corporate Human Resource 
Department) 


 
• Corporate Safety Policies and Programs (Controlled by Corporate Safety Officer) 
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