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Section 1

Introduction

This document offers guidance to CRPAQS participants concerning the preparation of project quality system planning documentation.  It is based on the format of the NARSTO Quality Planning Handbook, prepared by the NARSTO Quality Systems Science Center (QSSC), and is tailored to the needs of CRPAQS.
This handbook provides quality planning guidance for CRPAQS participants to use as they develop their project planning documentation and as they report project results and quality assessment activities.  Those assessment activities include, but are not limited to, internal audits, external audits, management reviews, and routine quality control functions.  Using the guidance in this handbook will help ensure preparation of consistent project planning materials for the CRPAQS study.

A major goal of this guidance document is to assist project participants in developing their Quality Integrated Work Plans (QIWPs).  The QIWP is the project work plan with the critical quality assurance, quality control, and data management activities integrated into a single working document.  A QIWP must be prepared by each measurement institution or contractor before conducting project activities.  The scope, content, and level of detail of a QIWP should be based on the nature of each particular project and/or data collection effort.  This CRPAQS QIWP Guidance Handbook provides tools to assist measurement participants in developing their QIWPs, standard operating procedures, and CRPAQS-related reports and publications.  Those responsible for measurements should evaluate the applicability of the guidance to their tasks and incorporate appropriate elements into the project documentation.

It is not the intent of the CRPAQS Program to require additional or separate quality management plans if equivalent plans are currently in place.  Project participants should review their existing documentation including, for example, quality management plans, quality assurance project plans, and sampling and analysis plans, against the guidance in this handbook to ensure that all applicable quality assurance, quality control and data management elements have been adequately addressed.  A statement of equivalency with the CRPAQS guidance or updates and additions to the existing documentation, if any are needed, may be incorporated through a cover letter or addendum to the existing documentation as appropriate.

CRPAQS participants may need to develop new QIWPs that will meet the quality assurance and data management requirements.  In these cases, authors should state in the introductory sections that the following documentation will be equivalent to and consistent with the CRPAQS quality systems requirements.  The particular formats used to present program/project plans are not as critical as the content and eventual project implementation of the plans.  Following the QIWP format presented here will, in most cases, efficiently combine project quality planning and project implementation planning under a single document cover.

1.1
Purpose and Scope

The QIWP is where those responsible for measurements (1) discuss their understanding of the science and data quality issues, (2) develop project-level quality objectives in accordance with pertinent technical, management, and client input, and (3) describe how the agreed-upon objectives will be achieved by the project.  The QIWP will also describe any personnel training requirements, systems maintenance, and operating procedures.  The scope of the QIWP will depend on the level of effort involved, the end usage of the data to be generated, and type of project to be performed.  Note that all products provided to policy makers, policy analysts, and air quality managers must have been developed using an approved QIWP and meet the data/product quality objectives stated therein.

This handbook also contains guidelines for preparing project standard operating procedures, the CRPAQS research project publication policy, format and peer review guidelines.

1.2
Audience

The principal readers and users of this guidance document are the technical and management personnel responsible for making measurements.  This includes program/project managers and principal investigators.  The project managers have the primary responsibility of preparing the QIWPs and standard operating procedures (SOPs).  Principle investigators ensure the data to be collected with those procedures will meet the program objectives.  Other members of the project team may also find this document useful in understanding the process for review and publishing of project reports.

1.3
How to Use this Handbook

This QIWP Guidance Handbook identifies the CRPAQS program quality assurance, assessment, work process and project documentation requirements and guidelines for ensuring CRPAQS product credibility, reliability, accessibility and quality.  It provides specific guidance and tools for planning and implementing project tasks.

Participants may already have work plans that address the components discussed in the following sections and document templates.  For them, the templates may serve as a review or check of presently implemented activities.  For new measurements or tasks, or when revisions of current work plans are undertaken, this guidance should be evaluated for applicability.  New programs/projects should use the templates to develop their new QIWP.

1.4
Roles and Responsibilities
There are various roles and responsibilities within the overall CRPAQS program.  The key roles related to the data collection efforts are described below.

Quality Assurance Manager

The Quality Assurance Manager (QAM) will work closely with overall program management, individual project managers, and principal investigators to develop and update program/project document templates.  The QAM will support programs and projects through the development of guidance documents and review of QIWPs and Standard Operating Procedures (SOPs), and will develop the overall Program Quality Management Plan (PQMP).  The PQMP will include the detailed procedures to be used in assessing the compliance of the measurement processes with the submitted QIWPs.  This assessment will be derived from a series of audits.  The Quality Assurance Manager for the CRPAQS program is:


Mr. Dave Bush

AVES

50 East Foothill Boulevard

Arcadia, CA 91006

Office Phone: (530) 642-2312
Office Fax: (530) 642-2398
Arcadia Office Phone: (626) 447-5216
email:
bush52@atc-enviro.com

Project Managers

There are two types of project managers.  First, there are the project managers of the individual data collection groups.  These project managers are responsible for specific data collection activities, research, or analysis activities and develop the quality documents such as the QIWPs and associated Standard Operating Procedures (SOPs).  Second, there is the CRPAQS project manager who is responsible for the management of the overall CRPAQS program.  The CRPAQS project manager is:


Ms Karen Magliano

California Air Resources Board






Phone: (916) 322-7137

Fax: (916) 327-8524

email:
kmaglian@arb.ca.gov

Principal Investigators

Principal Investigators oversee the technical issues associated with the data collection efforts and ensure that an approved QIWP and SOPs are in place to guide their CRPAQS research and modeling activities.  Additionally, principal investigators will ensure reports and publications for CRPAQS distribution have been reviewed as described in this handbook.

Field Manager

The Field Manager for the CRPAQS program will direct the measurement activities provide the central point of contact for field related work.  The Field Manager is:


Mr. Chuck McDade

ENSR Consulting and Engineering

1220 Avenida Acaso

Camarillo, CA  93012-8727


Phone: (805) 388-3775

Fax: (805) 388 3577

e-mail:  cmcdade@ensr.com

1.5
Organization

This document is divided into five sections, followed by four appendices.  Section 1 defines the purpose, scope, organization, and audience for the document and gives general suggestions on how to use this handbook.  Section 2 discusses the QIWP development.  Section 3 discusses SOP development.  Final Quality Assessment Report (FQAR) development is described in section 4.  The dissemination of CRPAQS research results including the format and review of publications and guidelines for the effective communication of CRPAQS results is presented in section 5.

Section 2

QUALITY INTEGRATED WORK PLAN (QIWP) DEVELOPMENT

The QIWP is the project work plan with the critical quality assurance, quality control, and data management activities integrated into a single working document.  The format provides for discussion of science and data quality issues, identification of project-level quality objectives in accordance with the CRPAQS Field Plan and any other pertinent technical, management, and client input, and to describe how the agreed-upon objectives will be achieved by the project.  The QIWP will also address any personnel training requirements, systems maintenance, and operating procedures.

The scope of the QIWP will depend on the level of effort involved and the end usage of the data to be generated.  The QIWP should, at a minimum, address the following items:

· Project Planning and Organization

· Project Management Assessment

· Project Implementation

· Project Data Acquisition

· Project Data Management

· Project Records Management

· Project Routine Controls and Procedures

· Project Technical Assessment and Response

A QIWP template is provided in Appendix A.  This template is an enhanced version of the one provided in the NARSTO Quality Planning Handbook.  It provides general guidance for each of the required sections.  This template should be followed carefully as approval of the QIWPs will rely heavily on the completeness of the submitted documents.

Section 3

STANDARD OPERATING PROCEDURES (SOPS) 

The monitoring activities conducted under CRPAQS will use standard operating procedures (SOPs). These standardized activities require that each specific step in the procedure is conducted in a pre-determined manner and order. Any deviation from the established routine may introduce uncertainty into the results of the procedure. 

Standard operating procedures are written documents that detail the method for an operation, analysis, or action with thoroughly prescribed techniques and steps.  They are protocols for all routine activities, especially those that are involved in the environmental data operations, which generally involve repetitious operations performed in a consistent manner.  The function of SOPs are to:

· ensure consistent conformance with organizational practices

· serve as training aids

· provide ready reference and documentation of proper procedures

· reduce work effort

· reduce error occurrences in data, and

· improve data comparability, credibility, and defensibility.

They should be sufficiently clear and written in a step-by-step format to be readily understood by a person knowledgeable in the general concept of the procedure.  SOPs should be written by individuals performing the procedures that are being standardized.  SOPs for data collection methods must be included in a QIWP either by reference or by inclusion of the actual method.  If a method is referenced, it must be stated that the method is followed exactly or an addendum that explains changes to the method must be included with the SOP.  If a modified method will be used for an extended period of time, the method must be revised to include the changes to appropriate sections.  In general, approval of SOPs occurs during the approval of the QIWP. Each Principal Investigator is responsible for the development and maintenance of SOPs for their monitoring activities.  SOPs must be attached to or referenced in the QIWP submitted for review and comment.

The SOPs should contain clear and explicit descriptions of the activities to be conducted.  The suggested format of the SOP can be found in the EPA document Guidance for the Preparation of Standard Operating Procedures (SOPs) for Quality-Related Documents (EPA QA/G-6).  This document is included as Appendix B.  Following the format of this guidance will assure consistent and complete SOPs that will expedite the review process and allow collection of data of known quality.  It is especially important to include detailed QC activities to allow self-verification of the quality and consistency of the work.  The minimum contents of the SOP will include sections covering the following topics:

a) Title page with the name of the method, organization and author.

b) Scope & applicability

c) Summary of method

d) Definitions (acronyms, abbreviations and specialized forms used in the SOP)

e) Health & safety warnings (indicating operations that could result in personal injury or loss of life and explaining what will happen if the procedure is not followed or is followed incorrectly; listed here and at the critical steps in the procedure)

f) Cautions (indicating activities that could result in equipment damage, degradation of sample or possible invalidation of results; listed here and at the critical steps in the procedure)

g) Interferences

h) Personnel qualifications

i) Apparatus & materials (list or specify; note also designated locations where found)

j) Instrument or method calibration

k) Sample collection

l) Handling & preservation

m) Sample preparation and analysis

n) Preventive maintenance

o) Troubleshooting

p) Data acquisition, calculations & data reduction

q) Computer hardware & software (used to manipulate analytical results and report data)

r) Data management & records management

An example SOP is provided as Appendix C.  This example should be used as a general guide for what the SOP should contain, but not necessarily the procedures to follow when performing the specific method included in the example.

Section 4

FINAL QUALITY ASSESSMENT REPORT (FQAR)

The Quality Assurance Manager and each Principal Investigator will prepare a FQAR to summarize the quality management and assessment activities conducted during the previous calendar year.  The scope of a project FQAR will be dependent upon the level of effort involved in the particular project and the end usage of the data generated.  A project FQAR should address the following items, as applicable, in sufficient detail to provide the Quality Assurance Manager with a clear understanding of the quality of the data generated:

· Summary of quality assurance and quality control (QA and QC) activities

· Summary of QA and QC problems

· Certification of the implementation of QIWP quality management activities

· Documentation of the implementation of QIWP quality management activities

· Corrective actions

· Technical/statistical evaluation of quality control (QC) data

· Results of audits

· Summary of success/failure to meet measurement and data quality objectives (DQOs)

An example data quality summary is included as Appendix D.  A summary of the CRPAQS measurement and data quality objectives, along with information on calibrations and audits, is provided in Appendix E.

Section 5

DISSEMINATION OF RESEARCH RESULTS

Two types of results are described below.  The first is the reporting of results that is required by each measurement contractor as part of the CRPAQS program.  The second is the reporting of research results through publications considered to be under the CRPAQS umbrella.  Also described in this section is the dissemination of information through promotional materials and press releases.

5.1
Format and Review of CRPAQS Reports

Project Reports

At the end of the measurement period, each contractor will prepare a descriptive report (in hard copy, word processing, and Adobe Acrobat formats) summarizing the field and laboratory activities associated with the data collection operations.  This report will include, at a minimum, descriptions of field sampling equipment, laboratory analysis techniques, unusual events encountered in the field, and periods of suspect data.  The report will also include data recovery statistics for each measurement location in the measurement network.  The reports should be submitted in the standard ARB research format. 

Internal reports will be distributed only among participants.  A copy will be kept on file at the CRPAQS Program Office and made available upon request to program participants.  External reports are those that summarize, integrate, and/or interpret CRPAQS results and are meant for public distribution. Such reports will first be reviewed and approved for release.  Coordination of the approvals for such reports should be performed through the CRPAQS project manager.

Publications and Papers

The principal author of any paper prepared for publication or presentation will have the responsibility for seeking comments of affected project participants with respect to proposed publication.  Other participants will be informed of the availability of proposed papers by the CRPAQS Program Manager and may comment directly to the author, if desired.

5.2
Promotional Material and Press Releases

Each participant is free to promote individual research efforts.  However, when the work of another organization is entrained with that research, or when attribution is ascribed, or the name of another entity evoked, comment and approval must be solicited from these latter entities before the release or publication of the research. 

During the course of the program there will be a variety of interactions with the public and press.  In order to maintain consistency throughout the entire program, it is the responsibility of the field program management to prepare needed press releases and answer any sensitive questions that may arise.  The coordinator for these issues is:


Ms. Karen Magliano

California Air Resources Board



Phone: (916) 322-7137

Fax: (916) 327-8524


email:
kmaglian@arb.ca.gov

5.3
Guidelines for the Effective Communication of CRPAQS REsults

One of CRPAQS’s main goals is to serve as a clearinghouse of credible scientific information upon which policy decisions and cost-effective control options can be based.  The ability to effectively communicate monitoring and modeling project results to policy makers, air quality managers, and funding agencies may, in large part, determine whether the CRPAQS program will be viewed as a success.  The guidelines in this section are offered to stimulate your thinking about the most effective manner in which to present your results and to serve as a review checklist while you prepare and review reports and presentations.  While they may not be directly applicable to the initial field data collection effort, they should be used when preparing any materials, either interim or final, that present or evaluate the data collected.  These "Guidelines for the Formulation of Scientific Findings to be used for Policy Purposes" were developed by the Oversight Review Board of the National Acid Precipitation Assessment Program.  These guidelines are presented in the following nine items.

1) Is the statement sound?

Have the central issues been clearly identified?  Does each statement contain the distilled essence of present scientific and technical understanding of the phenomenon or process to which it applies?  Is the statement consistent with all relevant evidence --- evidence developed through CRPAQS research or through analysis of research conducted outside of CRPAQS.  Have apparent contradictions or interpretations of available evidence been considered in formulating the statement of principal findings?

2)
Is the statement directional and, where appropriate, quantitative?

Does the statement correctly quantify both the direction and magnitude of trends and relationships in the phenomenon or process to which the statement is relevant?  When possible, is a range of uncertainty given for each quantitative result?  Have various sources of uncertainty been identified and quantified, for example, does the statement include or acknowledge errors in actual measurements, standard errors of estimates, possible biases in the availability of data, extrapolation of results beyond the mathematical, geographical, or temporal relevancy of available information, etc.  In short, are there numbers in the statement?  Are the numbers correct?  Are the numbers relevant to the general meaning of the statement?

3)
Is the degree of certainty or uncertainty of the statement indicated clearly?

Have appropriate statistical tests been applied to the data used in drawing the conclusion set forth in the statement?  If the statement is based on a mathematical or novel conception model, has the model or concept been validated?  Does the statement describe the model or concept on which it is based and the degree of validity of that model or concept?

4)
Is the statement correct without qualification?

Are there limitations of time, space, or other special circumstances in which the statement is true?  If the statement is true only in some circumstances, are these limitations described adequately and briefly?

5)
Is the statement clear and unambiguous?

Are the words and phrases used in the statement understandable by the decision-makers of our society?  Is the statement free of specialized jargon?  Will too many people misunderstand its meaning?

6)
Is the statement as concise as it can be made without risk of misunderstanding?

Are there any excess words, phrases, or ideas in the statement which are not necessary to communicate the meaning of the statement?  Are there so many caveats in the statement that the statement itself is trivial, confusing, or ambiguous?

7)
Is the statement free of scientific or other biases or implications of societal value judgments?

Is the statement free of unreasonable bias due to a specific schools of scientific thought?  Is the statement also free of words, phrases, or concepts which have political, economic, ideological, religious, moral, or other personal, agency- or organizational-specific values, overtones, or implications?  Does the choice of how the statement is expressed rather than its specific wording suggest underlying biases or value judgments?  Is the tone impartial and free of special pleading?  If societal value judgments have been discussed, have these judgments been identified as such and described both clearly and objectively?

8)
Have societal implications been described objectively?

Consideration of alternative courses of action and their consequences inherently involves judgment of their feasibility and the importance of effects.  For this reason, it is important to ask if a reasonable range of alternative policies or courses of action have been evaluated?  Have societal implications of alternative courses of action been stated in the following general form?:  "If this (particular  option) were adopted then that (particular outcome) would be expected."

9)
Have the professional biases of authors and reviewers been described openly?

Acknowledgment of potential sources of bias is important so that readers can judge for themselves the credibility of reports and assessments.

Appendix A

QUALITY INTEGRATED WORK PLAN TEMPLATE

NOTES TO USERS:

This template is designed to help project managers and principal investigators develop quality assurance documentation for contracted work for the California Regional PM10/PM2.5 Air Quality Study (CRPAQS).  This Template is based heavily on the template provided in the NARSTO Quality Planning Handbook.  By responding to the elements presented under the following Sections, a contractor can generate a comprehensive Quality Integrated Work Plan (QIWP) for the proposed project.  All projects funded, managed or performed by the participant must be supported by an approved QIWP.  Minimum required QIWP approval for a project consists of sign-off by the Institution’s Principal Investigator and Project Manager and the CRPAQS project management.  The submitted QIWPs will also be reviewed by the CRPAQS QA Team.

The use of the word "project" in this template is synonymous to the following words: program, task, study, work assignment, technical directive or in-house technical effort.  If a section or certain section elements do not apply to your specific project, please enter your rationale for excluding that section/element as your response under that section/element.  The Document Control Format information should be placed in the header of this template document.

Submitted QIWPs will be reviewed by the CRPAQS QA Team for completeness and applicability for the designated measurements.  Recommendations for approval and/or needed changes will be provided to the CRPAQS Project Manager.  These comments will be provided within six weeks of the draft plan submittal.  Ten copies of the draft QIWP and ten copies of the final QIWP that incorporate comments should be submitted.  The draft submittal date is September 1, 1999.  The final plan that incorporates received comments should be submitted by November 15, 1999. 

QUALITY INTEGRATED WORK PLAN

CALIFORNIA REGIONAL PM10/PM2.5 AIR QUALITY STUDY (CRPAQS)

(MEASUREMENT TYPE)

(PROJECT NUMBER)

(INSTITUTION)

Prepared by:

________________________________ 
________________

Principal Investigator 



Date

Approval:

________________________________ 
________________

Project Manager 




Date

Approval:

________________________________ 
__________________

CRPAQS Project Manager 


Date

DOCUMENT DISTRIBUTION LIST

List individuals who will receive copies of the approved Quality Integrated Work Plan.

Individual
Organization
Document Version
Receipt Confirmation Date

D. Bush (5)
AVES
1



K. Magliano (4)
ARB
1



C. McDade (1)
ENSR
1




(Add other recipients)

QUALITY INTEGRATED WORK PLAN

FOR

CALIFORNIA REGIONAL PM10/PM2.5 AIR QUALITY STUDY (CRPAQS)

(MEASUREMENT TYPE)

1.0
PROJECT PLANNING AND ORGANIZATION

Planning and organization are critical to the success of monitoring projects.  The primary purpose of planning and organizing is to identify and clarify work requirements, objectives, and responsibilities.  The need for planning is often de-emphasized or overlooked, especially when costs and scheduling issues are presumed to be more critical.  The planning and organizational assumptions made for a project should be continually evaluated to ensure that the project is on track.  Sections 1, 2, and parts of 3 relate to management functions and address the Quality Assurance aspects of the overall project.  The remaining Sections relate to the technical functions specific to the accomplishment of the overall project.  These sections address the Quality Control aspects of the critical work activities being performed under the project.  For example, Section 2 refers to the assessments (e.g., audits, peer reviews, data quality assessments, data management reviews) planned by the management team to evaluate, guide and manage the overall project.  In Contrast, Section 7 refers to those doing the work and their assessment of the performance characteristics of the systems designed to accomplish their phase of the project.  If the project involves multiple phases and several institutions are conducting the work, then Section 7 should be prepared by each institution responsible for a critical phase of the project effort.  Please respond to each subsection listed below.  Please note that for many of the items, a reference to the CRPAQS document Aerometric Monitoring Program Plan for the California Regional PM10/PM2.5 Air Quality Study (hereafter referred to as the Field Plan) may suffice.

1.1
Introduction

Provide the what, why, how, when, and where for your project.  What are you proposing?  Why are you proposing it, and why are you recommending this specific approach?  What do you expect to learn?  How will you use the results? Where will the project be conducted?  When will the project begin and end?  Much of this information is defined in the CRPAQS contracts, or can be dealt with by referencing the Field Plan.

1.2
Background

List any pertinent background that will help place this project in perspective.  Is it part of a larger program; expansion of a smaller project; independent effort; collaborative effort; single pollutant; multiple pollutant; pilot scale; large scale; in-house; extramural; etc.?  Again, the Field Plan can be referenced for much of this information.

1.3
Project Scope and Work Objectives

The scope of the project and the establishment of work objectives may appear deceptively straightforward and simple; however, this aspect of project planning often receives little attention.  The establishment of clear objectives is perhaps the most important part of planning.  The objectives will be developed through the participation of all organizations and disciplines affected by or interfacing with the planned work.  Once established, the work objectives should be clearly communicated to all affected parties.  Please discuss the questions, issues, and objectives important to the work effort, describe the various organizations and disciplines required to accomplish the work, and summarize the project objectives.

1.4
Project Description

The description and definition of specific work activities normally follow the establishment of work objectives.  The work activities should be developed with input from the involved and affected organizations and disciplines.  Document the relationship between the planned measurement and analysis activities and stated CRPAQS scientific and assessment goals.  Work activities should receive sufficient review by peers and supervisory approval to assure technical adequacy, identify constraints, and communicate any unusual or special requirements.  Please define your work activities and describe how those activities will lead to the accomplishment of the work objectives.
1.5
Personnel Qualifications

An important factor affecting all work activities is the qualifications of those doing the work.  An effort must be made to review and verify the applicable education and experience of project personnel.  Using adequately qualified people is a requirement for all monitoring projects.  Certification or additional training may be required for some project personnel.  The concept of qualifying scientists, engineers, and technicians to perform specific tasks implies that qualification requirements are established for each work activity. Management is responsible for the qualifying process, which can range from a simple verification (e.g., a brief CV) showing a person is qualified because of education, experience, and job knowledge.  Different circumstances may call for demonstrated job skill proficiency.  Please document the required qualifications for your project and the qualifications of the personnel who will be performing the tasks.  Key individuals such as field managers or data supervisors should be identified by name while technicians, if the individuals are not known at the time of the plan preparation, may be described by category.

1.6
Training Required

Providing training is a basic management responsibility.  The need for training and the type of training required is a management decision.  Project managers should establish a training system and prepare appropriate training materials to insure that technicians are adequately trained and that they are retrained as changes in work practices occur.  Such a system should be developed based on job requirements relating to skills, knowledge, and levels of competency required for adequate job performance.  Training records should be maintained that give visibility to the training system and that show the past and current training status of each person, which may include scientific and engineering personnel.  Training provided to technical personnel should be documented. Please describe any training that must be completed before you can accept personnel assigned to your project.

A workshop is anticipated approximately one to two months prior to the initiation of data collection to review field procedures for data collection, data processing, communications and auditing.  Attendance at the workshop should be addressed in this training portion of the plan.

The anticipated workshop agenda will focus on the following:

· Real-time data availability and dissemination to CRPAQS program management

· Pre-processing of the data prior to “public” preview

· Problem reporting/resolution cycle and Internet/web site posting and communications protocols

· Audit schedule, scope and methods

· Site operator training schedule

1.7
Communication Plan

Communications within the program can be divided into two categories.  The first is the internal communications between the study participants in order to efficiently collect the measurement data.  The second is the communications to outside entities to disseminate the data and results.  Each of these is described below.

The internal communications plan should include provisions for addressing problems and their resolution with the field management.  It is anticipated CRPAQS field management will have a problem/resolution posting system that will be either based on e-mail, or through an interactive web site.  The reporting of system status as well as problems encountered as the program progresses will all be addressed in the reporting system.  As a corollary, this section should include a plan that identifies how data will be transferred to central locations on a timely basis, including transfer of data to the CRPAQS program management so daily and weekly informed decisions can be made.  More details on the CRPAQS system will be provided as it is brought on-line.

The how, when, where, and by whom the study results are distributed and communicated is a very important management issue.  Therefore, communication policy issues must be identified in the external communications plan.  This will assure that authorized recipients receive information/data in a timely manner.  The plan should ensure against the inappropriate or unauthorized discussion of policy issues or premature release of study results.  Identify the anticipated recipients of authorized information, giving name, title, address, and telephone number.  Specifically list any caveats/disclaimers/policy implications anticipated.  Please discuss below what communication will be required for this project and who will be responsible.

2.0
MANAGEMENT ASSESSMENT AND AUDITS

The review of research and development work by scientists and engineers not involved with the work and who have at least the same level of expertise as those doing the work is often called peer review.  Peer review is perhaps the practice most used for verifying the technical adequacy of work.  Contracting organizations often establish an internal peer review system for their own work.  Generally, in-house reviewers are used.  For the more important work, however, an organization may go outside for reviewers, particularly for reviewers with levels of expertise higher than that available in-house or with established reputations in a particular field.  In addition, the use of outside reviewers supports the concept of reviewer independence alluded to above.  

There are two key categories of assessments that will be performed during the CRPAQS program.  The first are internal reviews that are part of the individual data collectors programs and the responsibility of that organization.  These reviews are included in the internal measurement program implemented at the data collector’s organization.  The reviews consist of a series of quality control checks performed throughout the data collection process to assure the process is under control and collecting valid data.  These include calibrations, data reviews and potential internal audits of the system.  The second category of assessments includes the external reviews performed by the CRPAQS quality assurance team.  These reviews will be in the form of audits that will be performed throughout the data collection and validation phases of the program.  Details on the CRPAQS quality assurance program will be forthcoming in the Project Quality Management Plan (PQMP).  Please discuss below what forms of internal assessments will be performed for this project and who will be responsible.
2.1
Assessment Responsibility

Peer reviews and/or audits should be planned and conducted by the organization responsible for the work, normally the funding organization(s).  Independent audits are planned as part of the CRPAQS program.  The CRPAQS Manager will be responsible for following up on recommendations and comments coming from the external audit process, including the documentation of actions taken to ensure that all issues raised have been addressed.  Despite this external review, it is recommended that contractors conduct their own internal audits and/or reviews.  Please describe who is responsible for conducting the internal review(s) and/or audits of your project and what is the reporting chain?  Also describe who is responsible for working with the external CRPAQS audit team in scheduling, performing and resolving any potential problems identified in the audit process.
2.2
Assessment Types

Peer review can be informal or formal.  Audits are typically formal in nature.  An informal review can consist of a review of work by uninvolved co-workers or a review by persons outside the work group.  Formal reviews (audits), on the other hand, are characterized by the following: the establishment of a formal review plan; the use of experts outside and independent of the organization; the issuance of a peer review meeting notification letter identifying participants, time and place where presentations about the work are made to the participants and a detailed report of the review is issued; and a written response from the organization is required regarding recommendations and comments made by the reviewers.  Planned external audits will be described in detail in the forthcoming CRPAQS PQMP.  A summary of anticipated audits is included in Appendix E.  Please show your plans for internal audits and/or peer reviews and propose a tentative schedule.  Also address the external audit schedule identified in Appendix E and note any potential problems.

2.3
Assessment Usage

Peer reviews and audits should be used to evaluate project plans and to verify the technical adequacy of procedures and techniques.  Peer reviews should always be used when the work goes beyond the state-of-the-art and when new or unusual experimental techniques are used.  Formal peer reviews should be used when any of the following actions occur: major changes are being made in an investigation, significant reports are being issued that will have major impact on a project, a major milestone has been reached, or corrective actions are being recommended for deficiencies (including accidents) having major impact on the project.  Please discuss your internal project review plans and how the information from the reviews will be used in the collection and reporting of the data.

2.4
Assessment Criteria

Peer reviews and audits should be planned and conducted using the following criteria: reviewers/auditors are not directly involved with the work; reviewers/auditors have technical expertise in the field; reviewers/auditors are provided with sufficient information about the work, including purposes and objectives, to adequately evaluate the work; and results of the peer review or audit are documented.  Please explain how your planned internal reviews and audit activities meet these criteria.

2.5
Assessment Documentation

The degree of documentation will depend on the type of review/audit.  Documentation of an informal review could be simply the signing and dating of a page in a data record by a qualified reviewer.  It could be a dated and signed letter from the reviewer to the manager of the organization stating what was reviewed and giving comments on the work.  Formal peer reviews and audits should be documented with a report that includes, in detail, the following kinds of information: date of review, place, participants, activities reviewed, evaluation process used, results of evaluation, and recommendations.  

Each measurement organization should prepare a Final Quality Assessment Report (FQAR) to summarize the quality management and assessment activities conducted during the data collection period. This document will cover the duration of the measurements made by the investigator and include all relevant information in addition to that mentioned above.  The scope of a project’s FQAR will be dependent upon the level of effort involved in the particular project and the end usage of the data generated.  At a minimum, a project FQAR should contain sufficient detail to provide the reader with a clear understanding of the quality of the data generated.  These reports, including any notification letters and responses from the organization, should become a part of the records associated with the project.  An example format for a FQAR is provided in Appendix D. Please describe the assessment documentation requirements for your project and how they will be used for development of your FQAR.
3.0
PROJECT IMPLEMENTATION

The project implementation section should communicate the basic steps that must be taken to accomplish the objectives of the project.  This section must describe how the work will be conducted and how the project objectives will be achieved.

3.1
Project Responsibilities

The planning phase should emphasize clear and specific assignments of responsibility.  Responsibilities should be defined in writing and an organizational chart naming responsible individuals should be prepared.  Organizational interfaces should be defined.  Please define the responsibilities and interfaces for all management and technical personnel (including QA/QC professionals) associated with this project.

3.2
Project Design Criteria

The establishment of design criteria is critical when designing experiments or models or monitoring projects in response to the objectives and work tasks prescribed above.  These design criteria, for the most part, will be based on the guidelines contained in the Field Plan and each contractor’s contract.  Please address your project requirements under each of the following elements.  Include specific numbers of samples or other quantitative values when available.

· Site Selection

· Site logistics (power, shelter, communications, security, etc.)

· Sample Collection Media

· Sample Type(s) (including QC samples)

· Sampling Time and Frequency

· Sample Collection

· Sample Handling

· Sample Custody

· Sample Preparation

· Sample Analysis

· Sampling configuration (e.g., for automatic sensors and data systems)

· Data telemetry

3.3
Data Quality Objectives

The identification of data quality objectives (DQOs) is an important exercise, particularly when planning a monitoring project.  These objectives or indicators normally represent either the minimum acceptable levels of data quality or they are statistically determined data quality goals needed to achieve the objectives of the project.  DQOs include the following:

· Accuracy requirements

· Precision requirements

· Detection limit requirements

· Comparability requirements

· Completeness requirements

· Representativeness requirements

Appendix E presents key DQOs required to successfully meet the CRPAQS objectives.  These DQO Tables are presented in a format developed by the EPA and presented in Volume II, Part 1, Appendix 3 of the Quality Assurance Handbook for Air Pollution Measurement Systems (EPA-454/R-98-004).

4.0
DATA ACQUISITION

The practices used to acquire, screen, preserve, and analyze data are crucial to all projects.  Such practices should be documented as written instructions, procedures, data sheets or other acceptable format.  In this way, requirements relating to the acquisition, protection, and evaluation of data are established and readily available.  Describe the technical practices you intend to use to accomplish the objectives of your project.

4.1
Data Recording

Data must be recorded in some manner when they are produced, otherwise, they will be lost.  Recording may be done manually in a laboratory notebook, in a logbook, or on data sheets; or it may be done by an automatic recording device or computerized system.  Regardless of the recording method used, provisions should exist to permit the recording of observations, ideas, or other kinds of information that the researcher or developer encounters during a project, including changes made in steps taken and conditions used.  Please describe the preferred data acquisition and recording methods for your project.

4.2
Identification of Data

Practices should be established to assure that all data are clearly identifiable and traceable to the project from which the data were produced.  It is very important that this identification and traceability be maintained (protected) throughout the needed lifetime of the data.  Please describe the practices to be used on your project.

4.3
Control of Erroneous Data

Practices are needed for controlling data that are erroneous, rejected, superseded, or otherwise unsuited for their intended use.  These practices should provide for the identification, flagging, and/or segregation of inadequate data to avoid their inadvertent use.  The use of electronic notebooks and computerized data acquisition systems presents special control problems.  If electronic data collection systems are used on your project, you should describe the controls imposed to protect the integrity of the data and information recorded.  Refer to the Field Plan, Section 11 for a list of data qualifier flags.  Describe the practices for controlling data considered unsuitable under your project.  Include in the practices the plan for flagging data to best assure erroneous values are adequately marked and won’t be inadvertently used in subsequent analyses.

4.4 
Data Validation

All CRPAQS data and research products will be validated to level 1A, as defined in the CRPAQS Field Plan.  Measurement groups should specify in the QIWP specific validation checks that will be performed for any given product to arrive at that validation level.  This information, along with the results of the data validation, will be summarized in the FQAR and become part of the metadata that will be “attached” to the data set within the CRPAQS overall database.  Metadata in this sense are data that describes the data and are key in understanding the quality of the information provided.
5.0
DATA MANAGEMENT

The data management activities that should be discussed in the QIWP are the minimum set needed to support your project implementation plan (Sect. 3) and data acquisition, evaluation, and validation activities (Sect. 4).  Address the following data management elements as they apply to your project in sufficient detail to ensure adequate planning and control of the data activities.  When appropriate, reference the Field Plan as the source of project guidance.  Additionally, there will be an overall database management plan developed by ARB.  When available, that plan should be reviewed to assure the data management activities described in this section are consistent with the overall plan.

· Types of data to be collected, processed, and utilized

· Data sources

· Data management resources needed

· Data collection activities

· Data processing activities

· Data verification and validation activities

· Data and QC information formats

· Metadata records

· Data management and geographic information systems (GIS) systems to be used

· Data, data base, and systems controls and administration

· Data reporting needs

· Data archival -- project and CRPAQS Permanent Data Archive

6.0
RECORDS MANAGEMENT

Records provide the supporting evidence for the technical interpretations, judgements, and decisions made during a project.  Records preparation and control should be an integral part of work activities.  Project records (particularly those in logbooks, data sheets, chromatograms, electronic printouts, laboratory notebooks and manual calculations) may be subject to reviews and evaluations, which may occur several years after a record was produced.  They should provide the historical information needed for reviews, reevaluation, planning future research and development activities, and for use in other activities that may be based on the results of the project.  Many acceptable and varied methods can be found that discuss the use and management of project records.  The selected method or system should include certain generally accepted features and practices.  An effective system of records management will provide records that are legible, identifiable and retrievable.

For the CRPAQS, the desire is to have as much supporting QA data available online as possible.  Appendix E presents a summary of related QA/QC data that should be readily available for data users and reviewers.

6.1
Records Management System

At the earliest practical time, a system for managing project records should be developed.  Data records must be protected to avoid loss and controlled to permit retrievability.  Written instructions and other descriptions of the records system should be prepared and distributed to appropriate personnel.  The practices established for records management should consist of a documented system that includes or references procedures for records generation, identification, authentication, indexing, distribution, disposition, retention times, storage, preservation, safekeeping, and retrieval.  Please describe the records management systems for this project by responding to the following sections.

6.2
Records Identification, Authentication, and Indexing

Project records identification, including an appropriate indexing system, should include sufficient information to permit identification of the record with the item or activity to which it applies.  The authentication practices (which may include stamping, initialing, signing, dating, and transmittal statements) should result in records that are clearly traceable and identifiable as the valid product of the responsible organization, individual, or project.  The indexing system must provide information that permits information retrieval.  Describe the records identification, authentication, and indexing practices to be used on this project.

6.3
Records Distribution and Storage

The records management system should clearly define records distribution and handling practices.  Individuals or the organization responsible for distribution, receiving, and storage of records should be identified.  It is important that the practices followed provide for interim or work-site handling and storage before the records are transferred to central storage facilities.  Interim and final storage instructions should be established to provide necessary retrieval capability, physical preservation, and safekeeping.  Facility requirements for records storage should be identified.  Please describe the distribution and storage practices to be used for your project.

6.4
Records Retrieval

The indexing system must provide information that permits information retrieval.  Lack of retrievability may create suspicion about the quality of data.  Please describe the records retrieval process to be used for your project.  Include a discussion about the ability for CRPAQS program management to access information or have a routine submittal on key information status.  Again, include the process for retrieving relevant QA/QC data.

6.5
Records Retention

A very important part of this indexing/identification system is the records retention policy.  The retention policy should have clearly established rules and instructions that permit disposal of records when they are no longer needed.  Raw data that may have significance in the future explanation and verification of the results should be retained on some long-term basis.  Project managers must determine what should be discarded and when.  Some researchers and developers discard raw data soon after they have been evaluated, compiled, and reported.  However, the availability of raw data can be important if a problem surfaces after the project is completed.  That can be particularly true if the person who produced the data is no longer available.  Raw data may be sent to a permanent data archive to ensure their long-term retrievability.  Describe the records retention policy for your project.  Contractors must retain data for at least four years for the CRPAQS.

7.0
ROUTINE CONTROLS AND PROCEDURES

The suitability of equipment and materials can play a significant part in the acceptability of data.  Control over the handling and use of equipment and materials should be established and maintained throughout a project.  The elements of this section suggest the types of control that should be incorporated into the project process.  Standard Operating Procedures (SOP) or research protocols should be in place for many of these types of activities.

7.1
Control and Calibration of Measurement and Test Equipment

The adequacy of data is highly dependent on how measurement equipment used to produce data is selected, calibrated, and used.  Technically sound practices should be established and used to provide for appropriate selection, calibration, testing, adjustment, maintenance, identification, handling, and storage of measurement equipment.  Calibration and quality control (QC) procedures should include criteria that show when equipment is out-of-calibration and actions required to reestablish calibrations, and frequency of calibrations.  The selection, preparation, use, and maintenance of calibration standards should be included as part of calibration procedures.  A records management system should be maintained so that the calibration status of individual measurement devices is readily verifiable.  Please briefly describe, attach, or reference the measurement device procedures to be used on this project.  The minimum calibration and QC activities required for CRPAQS data collection efforts is included in Appendix E.

7.2
Procedures

Much laboratory and field work involves routine (repetitive) activities.  The operation of instruments, the preparation of apparatus, the testing of equipment, and the analysis of materials are examples of routine activities.  Typically, projects are a blend of the routine (the repetitive, the known) and the new (the untried, the unknown).  The degree of each depends on the particular project.

Most routine activities are carried out in a planned, systematic, and controlled manner so that the results will be based on proven and sound technology.  The process used to produce such an outcome often involves discrete actions taken in a specific order.  Any change in an action or in the order without a valid reason will most likely result in an unsatisfactory outcome.  To control the processes and avoid errors, standard operating procedures (SOPs) are written that provide guidance for those doing the work.  To be effective and to help provide credibility to the activity being performed, procedures should be well written, complete, and correct.  Any changes or modifications made to or deviations from an SOP during the project life-cycle must be documented, signed and dated.  Reviews of procedures should be done on a planned schedule.

7.3
Establishing the Adequacy of Technical Practices

Many practices and techniques used regularly by scientists and engineers are established and recognized by the technical community as technically adequate when applied properly. A common practice used to establish the adequacy of technical activities is to reference published work that has a relationship to the work being done.  The references should support the technical adequacy of practices used and verify their applicability.  References should be documented in the monitoring/laboratory records system and in technical reports as appropriate.  Peer review can also be used to verify technical adequacy.  Of course, once the technical adequacy of a practice has been established, the user should follow it.  If changes are made to established practices, those changes must be carefully documented and signed by the individual making the changes.  Please describe how your project will verify technical adequacy and include appropriate references.

7.4
Maintenance of Equipment

Equipment must be maintained in proper working order.  Provisions should be made for identifying equipment items not working properly and for controlling their use until they have been repaired.  In some laboratories, a maintenance and repair log is maintained for each item of equipment.  Such a log documents the status of each item.  Please discuss your equipment readiness requirements and attach the applicable SOPs/Protocols.

7.5
Quality of Consumables

Quality requirements for consumables should be established and specified.  When possible, provisions should be made for identifying and verifying the quality of consumables before they are used, particularly if the use of deficient materials would have a significant or adverse effect on a project.  Please discuss your quality requirements for consumables used on your project and attach the applicable SOPs/Protocols.

7.6
Labeling

Labels should include appropriate information relating to identification, composition, safety hazards, stability, storage and handling requirements.  Industrial labels should be used to identify laboratory substances, particularly bulk chemicals and biological agents.  Requirements should be established for corrective actions when a label is missing or incorrect.  Please discuss your labeling requirements and attach the applicable SOPs/Protocols.

7.7
Acceptance of Equipment and Materials

When the purchase of equipment and materials is required, specifications and other requirements that define the desired characteristics should be clearly established and included in procurement documents.  Control over those documents should be established so that changes in specifications and other requirements are not made without proper review and approval.  Acceptance of equipment and materials should be based on verification that specifications and other requirements have been met through inspection upon receipt or through suppliers’ certification.  Please discuss your equipment and materials acceptance criteria and attach the applicable SOPs/Protocols.

7.8
Storage of Equipment and Materials

Storage containers should protect materials from contamination and other adverse effects.  Storage conditions should meet special requirements such as limits of exposure to light, humidity, and temperature.  Those requirements should be stated in the appropriate procedures.  Please discuss your storage requirements and attach the applicable SOPs/Protocols.

8.0
TECHNICAL ASSESSMENT AND RESPONSE

The unpredictability associated with research and development means that mistakes and failures can occur.  Problems in a system can cause a project to go off track.  If not found and corrected, these problems can lead to loss of data, erroneous data, or even incorrect interpretation of the data.  Problems can result from something as simple as an improperly trained technician operating a piece of equipment.  A system to identify and evaluate problems, and to correct them in a way that minimizes recurrence, should be established and used.  Include an internal quality control plan and a summary of the procedures to be implemented that will identify any such problems, referencing the procedures presented in Section 7 as appropriate.  Within the plan should be an appropriate problem/action/correction reporting procedure that will close the loop on any identified problems.

8.1
Assessment Procedures

Most problems are found during the normal performance of work.  Defective equipment and materials are often found through inspections and tests when received from suppliers.  Defective equipment and inadequate data can be found through calibration activities.  Inadequate data may also be found by peer reviews and through statistical evaluations.  Tags, markings, or other means of positive identification should be used on defective materials and equipment to prevent their improper use.  Problems can occur in operational and administrative activities associated with the technical work.  Those problems are often found by applying auditing and surveillance techniques.  Prompt reporting of problems will assure that corrective actions can be taken before more serious consequences occur.  Please describe your procedures for problem identification.
8.2
Assessment Evaluation

Problems should be evaluated to learn the true causes.  The important part of an evaluation is identifying the required actions for correction, including the actions required to preclude recurrence.  A peer review process should be used, when justified, to assure technical adequacy of the evaluations.  Please describe your procedures for evaluating problems.

8.3 
Assessment Response and Follow-up

Responsibilities for taking a response action should be identified and a schedule for response established.  The assigned actions and schedules should be recorded and reported to responsible project management.  The final actions taken should be documented and reported.  It is important that actions taken be reported and communicated to the responsible and involved technical and managerial participants.  Follow-up is a necessary action to assure that prescribed assessment response(s) has been taken.  Please describe your assessment response and follow-up requirements.
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STANDARD OPERATING PROCEDURE (SOP) FOR THE DETERMINATION OF PARTICULATE MATTER LESS THAN 10 MICRONS (PM10) USING THE VOLUMETRIC FLOW CONTROLLED (VFC) HIGH VOLUME METHOD
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1.
Scope and Application
1.1.
The PM10 measurement using the volumetric flow controlled high volume sampler will collect filter samples suitable for analysis of PM10 matter.  The samples collected may also be analyzed for metals if the sample is collected on the appropriate filter media.

1.2.
The method described here applies to the collection process of the filters, laboratory filter preparation, equilibration and mass determination.  Laboratory analysis for metals is covered in a separate analytical laboratory SOP.

1.3.
The detection limit for the method depends on the mass determination detection limit and flow rate used in the collection.

2.
Summary of Method
2.1.
The measurement of PM10 is performed by drawing a known volume of ambient air through a particle size selective inlet and a pre-weighed filter and determining the mass gain on the filter over the period of sample collection.  The mass gain is determined by the laboratory weighings of the filter before and after the sample collection.  The volume of air is calculated knowing the sampler flow rate and duration of the sampler operation.

3.
Definitions
3.1.
PM10 -- Particulate matter that has an aerodynamic diameter of 10 microns or less.

3.2.
Hi Vol -- General term for a High Volume Sampler

3.3.
Filter -- Refers to the media used to collect the sample, generally glass or quartz fiber.

3.4.
NIST -- National Institute of Standards and Technology.

3.5.
Stagnation Pressure -- The air pressure inside the sampler in the area just under the filter.  The ratio of the stagnation pressure to the ambient barometric pressure is used in the calculation of the sampler flow rate.

3.6.
Manometer -- Pressure measurement device used to determine static pressures in the calibration of the sampler.  The measurement is usually made using water but can also use mercury.

3.7.
Orifice -- Device used in the calibration of the flow rate of the sampler.

3.8.
P -- The pressure differential measured with the Orifice.

3.9.
ACFM -- Actual Cubic Feet per Minute.

3.10.
ACMM -- Actual Cubic Meters per Minute.

4.
Health and Safety Warnings
4.1.
The PM10 sampler operates using 120 VAC line voltage.  Proper grounding of the sampler is necessary to prevent electrical shock.  Use of a Ground Fault Interrupt (GFI) circuit is recommended.  Additionally, setting of a sampler mechanical timer and inspection of the electrical systems should only be performed when the sampler is dry.

5.
Cautions
5.1.
Calibrations should be performed during times of low wind speeds.

5.2.
Loading and unloading of filters from the sample cartridges should be performed in a clean, windless, dust free environment.  Handling of filters should be performed with dustless gloves.

5.3.
Filters in the cartridges should be covered at all times.  Filters are uncovered when they are mounted in the sampler and ready for sample collection.

5.4.
Handling of the standard weights for the balance calibration checks should be performed using plastic forceps.

6.
Interferences
6.1.
Dust materials from a dirty sample head or other source can artificially increase the filter mass loading.

6.2.
Missing pieces of filter or a damaged filter can artificially decrease the filter mass loading.

7.
Personnel Qualifications
7.1.
The technician should be trained in the flow check and calculation procedures prior to performing the sampling.  Additionally, he (she) should be trained in the appropriate filter handling and documentation procedures.

8.
Apparatus and Materials – Field Data Collection
8.1.
Volumetric flow controlled high volume sampler.

8.2.
PM10 Impaction Inlet

8.3.
Certified calibration orifice with water manometer.

8.4.
Sampler flow check manometer (0-36” H2O).

8.5.
Ambient temperature measurement with 0.1°C resolution and 0.5°C accuracy

8.6.
Ambient pressure measurement with 0.5 mb resolution and 7 mb accuracy.

8.7.
Calculation methodology either on a log sheet or in a computerized spreadsheet.

8.8.
Miscellaneous hand tools and duct tape for the appropriate sampler disassembly, reassembly and leak checks.

9.
Apparatus and Materials – Laboratory Mass Determination
9.1.
Weighing balance capable of weighing 8 x 10 inch filters without folding.  The balance must have a minimum resolution of 0.1 mg and a precision of 0.5 mg.

9.2.
At least one set of standard Class S weights with appropriate traceability to NIST.  Two sets are preferable so one can be used as a working standard.

9.3.
Environmentally controlled chamber or room for equilibration of filters.

9.4.
Recording temperature and relative humidity sensors for documenting the equilibration chamber or room conditions.

10.
Sampler Calibration
10.1.
The procedure listed below is general and may be modified slightly based on information provided in the manufacturers instruction manual.

10.2.
Disconnect the motor from the flow controller and plug it directly into a stable line voltage source (i.e., the sampler on-off timer).  Make sure the power is in the off position.

10.3.
While the guidance suggests calibrating the sampler without a filter, instability in the flow rate may occur.  If an unstable flow is encountered during the calibration process then install a clean filter on the filter screen prior to the mounting of the calibration orifice transfer standard.

10.4.
Install the orifice transfer standard and its adapter faceplate on the sampler.  Check all gaskets and replace any questionable ones.  Tighten the faceplate nuts evenly on alternate corners to properly align and seat the gaskets.  Hand tighten the faceplate nuts only, do not use any tools as overtightening may damage the sealing gasket.

10.5.
Select the first calibration flow rate and install the appropriate resistance plate or adjust the variable orifice valve.  At least four flow rates will be used to define the calibration.  A minimum of three of the flow rates will be within the acceptable flow rate of 36 to 44 ACFM (1.02 to 1.24 ACMM).

10.6.
Remove the calibration manometer from the orifice and plug the orifice connection port.  Conduct a leak test by blocking the orifice inlet and stagnation pressure port with a rubber stopper or duct tape.  Turn on the sampler.  Caution:  Avoid running the sampler for more than 30 seconds at a time to prevent possible motor damage.  Gently rock the orifice transfer standard and listen for sounds that would indicate a leak in the system.  A leak-free system will not produce an upscale response in the sampler’s exit orifice manometer or flow recorder.  If leaks occur then perform maintenance on the samplers gaskets to eliminate them.  The sampler cannot be operated until the leaks are removed.  When all leaks have been removed then unblock the orifice and move on to the calibration procedures.

10.7.
Inspect the connecting tubing for both the calibration and flow check manometers for crimps or cracks.  Open the manometer valves and blow gently through the tubing to watch for free flow of the fluid.  Make sure the tubing fits snugly over the manometer ports and that one end of each manometer is open to the atmosphere.

10.8.
Connect the transfer standard manometer to the transfer standard and the sampler stagnation pressure manometer to the stagnation pressure port.  Make sure that one side of each manometer is open to atmospheric pressure.  Make sure the tubing fits snugly on the pressure ports and on the manometers.  The plenum port has a tee so that the pressure is also fed to the Dickson chart recorder.

10.9.
Read and record the following information and record it on the calibration form:

· Date, location and operators name.

· Sampler serial number and model.

· Ambient barometric pressure (and appropriate units).

· Ambient temperature (and appropriate units).

· Orifice serial number and calibration relationship.

10.10.
Turn on the sampler and allow it to warm up to an operating temperature (3 - 5 minutes).  Read and record the orifice transfer standard’s manometer and stagnation pressure manometer by sliding the zero on the scale to the corresponding lower meniscuses and reading the deflection to the upper meniscus.

10.11.
Repeat the above step for at least three more flows within the range from 1.02 to 1.24 ACCM then turn off the sampler.

10.12.
Remove the calibration orifice from the sampler and install a filter cartridge with a clean quartz fiber filter in the sampler.  Make sure all tubing is connected in the normal sampling configuration.

10.13.
Turn on the sampler and allow it to warm up to operating temperature (3 to 5 minutes).

10.14.
Read the relative stagnation pressure and record it on the calibration form in the row for the operational flow rate.

10.15.
Enter the data into the calibration spreadsheet program and determine the best fit relationship between the two manometers.  A five point regression should yield a correlation coefficient of r>0.990, with no point deviating more than ±0.04 m3/min from the value predicted by the regression plot.  Resolve any differences exceeding these criteria before proceeding.

10.16.
Turn off the sampler and remove the calibration filter.  The sampler is now ready for sample runs.

10.17.
Enter the collected data into the sampler calibration form and calculation spreadsheet to determine the stagnation pressure relationship.  The results of this evaluation will be used in the calculation of the flow rate from each of the samples collected.

11.
Sample Collection
11.1.
The sample collection procedures described here have assumed the filters have been pre-weighed and are at the site in an appropriate box, such as the one they were originally shipped in.  Procedures for the filter preparation are included the procedure below.

11.2.
In a clean environment, loosen and remove both cartridge screw nuts.  Install a new pre-weighed filter in the filter cartridge being careful to center the filter in the cartridge.  Replace the cartridge cover, screw nuts and filter cover to keep the filter clean.

11.3.
Upon arrival at the site and prior to removal of the old filter, review the sampler Dickson chart to assure the pre-set flow was maintained.  Note any irregularities in the flow or site conditions on the filter chain of custody form.

11.4.
Unlatch the anchor bolts that hold the impaction inlet of the sampler.

11.5.
Observe and record any abnormalities in color, odor and appearance of the exposed filter.  Close the sampler lid.

11.6.
Turn on the sampler and allow to warm up for 3 to 5 minutes.  Note the stagnation pressure reading on the filter chain of custody form and turn off the sampler.

11.7.
Open the sampler cover.

11.8.
Place a filter cartridge cover over the exposed filter.

11.9.
Record all pressure and timer readings on the filter chain of custody form.

11.10.
Loosen the four cartridge nuts that secure the filter cartridge to the frame and remove the exposed filter cartridge.

11.11.
Replace the cartridge with the new filter cartridge that contains the fresh pre-weighed filter and evenly tighten the four cartridge nuts.

11.12.
Remove the Dickson chart and record all information on the preprinted form on the back of the chart pertaining to the exposed filter.

11.13.
Place a new Dickson chart in the recorder with the appropriate site and filter information and adjust, if necessary, the time setting of the chart.

11.14.
Turn on the sampler power and allow to warm up for 3 to 5 minutes.  Record the stagnation pressure readings on the filter chain of custody form.

11.15.
Check the programming on the sampler to assure the proper start and stop times.

11.16.
Document all information in the general station log.

11.17.
In a clean environment, loosen and remove both cartridge screw nuts from the exposed filter cartridge.  Carefully lift the top half of the cartridge off the bottom half.  Fold the exposed filter length wise and place in a manila folder and zip lock bag along with the filled out chain of custody form and Dickson chart.  If the filter is not loaded in a uniform manner (the edges are not uniform) then fold it so that only the exposed areas are touching.

12.
Sample Handling and Preservation
12.1.
Vibration should be avoided in the handling of exposed filters as particles may become dislodged from the filter.

12.2.
Dustless latex gloves should be used in the handling of the filters.

12.3.
The shipping of the filters should be performed in a box to avoid creasing or folding of the filters during transit.

13.
Sample Preparation and Analysis
13.1.
Filters are sequentially numbered on the bottom edge.  This allows easy identification of the proper sampling side as well as the ability to read the serial number in the event the filter is loaded out to the edge.

13.2.
Each filter is inspected for defects that may include pinholes, loose material, discoloration or nonuniformity.  New filters are inspected on a light table to detect the pinholes and nonuniformity.

13.3.
Both the unexposed and exposed filters must be equilibrated for a minimum of 24 hours before weighing.  During equilibration the relative humidity must be between 20 and 45% with no more than ±5% variation during the period.  The temperature must be between 15 and 30°C with no more than ±3°C variation.  If conditions are outside these limits then filters cannot be weighed until the equilibration criteria are met.

13.4.
Prior to the equilibration and weighing of exposed filters a series of postsampling documentation and inspection checks are performed.  These checks include the following:

13.4.1.
Examine the filter chain of custody form to determine if all needed data are included to verify sample validity and calculate the mass concentration.  This includes initial and final relative stagnation pressure, temperature and pressure and the sample elapsed time.  If either the stagnation pressure or sample elapsed time are missing and cannot be obtained from the field operator then the sample must be invalidated.  If temperature or pressure are missing then the laboratory supervisor should be consulted on whether to substitute representative values.  Additionally, if a sampler malfunction is indicated then the sample must be invalidated.

13.4.2.
Match the filter ID number with the correct laboratory filter weighinglog on which the original tare weight and other information are maintained.

13.4.3.
Remove the exposed filter from its protective envelope and examine the shipping envelope.  If sample material has been dislodged from a filter, recover as much as possible by brushing it from the envelope onto the filter with a soft camel-hair brush.  Conduct a secondary check of the samples validity.  If insects are embedded in the sample deposit, remove them with Teflon-tipped tweezers and disturb as little of the sample deposit as possible.  If more than 10 insects are observed, refer to the lab supervisor for a decision on acceptance or rejection of the filter for analysis.

13.4.4.
Place the defect free filters in the manila folders and equilibrate them for subsequent weighing.  Replace the defective filters in their respective envelopes and document the conditions on the chain of custody form and in the filter weighing log.

13.5.
Filters are weighed in accordance with the following procedures:

13.5.1.
The balance has a minimum resolution of 0.1 mg and a precision of 0.5 mg.

13.5.2.
The balance is calibrated at least annually.

13.5.3.
At the start of each day of filter weighing a zero reading is taken.  A pair of working mass reference standards is then weighed.  The weights of the standards should differ by no more than ±0.5 mg.  The weights are recorded along with the date and time of weights in the QC filter log.

13.5.4.
If the filters are weighed outside the conditioning chamber (the room is not maintained at the prescribed temperature and humidity) then the weighing procedure must be initiated within 30 seconds of removal from the chamber.  The filters are weighed in accordance with the scale manufacturers instructions, making sure adequate time is allowed for the reading to become stable.

13.5.5.
Zero checks are performed after every 5 to 10 weighings and recorded in the QC log book.  A zero reading of ±0.5 mg is acceptable and no adjustments are necessary.  If the zero check exceeds this limit then all previously weighed filters back to the last zero check must be reweighed.

13.5.6.
Standard weight checks of a pair of reference weights are performed at the start and end of each day and after every 15 filters.  These weights must agree within ±0.5 mg.  If the standard weight checks exceed this limit then the scale must be recalibrated and all previously weighed filters back to the last valid check must be reweighed.

13.5.7.
During each day of filter weighing five to seven exposed and unexposed filters shall be reweighed.  Weights of clean filters should be within ±2.8 mg of the original values.  If outside of this bound then trouble shooting and reweighing are in order.  Weights of exposed filters should be within ±5.0 mg of the original values.  If differences exceed this value then the reason should be investigated.  It is possible the differences were due to loss of volatiles.  The results of all reweighing should be included in the QC log.

13.5.8.
Following the weighing, tared filters (initial clean filters) are placed with the filter ID number facing upward, in its original box or comparably sized box.  An 8.5 x 11 inch sheet of tracing paper is placed between each filter.  Exposed filters are placed back in the manila envelope and zip lock bag for storage and archival.

14.
Preventive Maintenance
14.1.
Daily maintenance of the field equipment includes:

14.1.1.
Verify the proper flow rate by reviewing the Dickson chart and stagnation pressure readings.

14.1.2.
Examine the ink trace on the Dickson recorder for consistent traces.  Replace the pen as necessary.

14.1.3.
Clean the filter area prior to installation of a new filter.

14.1.4.
Verify the correct clock and sampler start time.

14.1.5.
Listen for any unusual motor noise (scraping or sputtering) that might require immediate attention to prevent further motor degradation

14.1.6.
Verify all electrical connections are secure and properly insulated.

14.2.
Daily maintenance of laboratory equipment includes:

14.2.1.
Maintain the required environmental conditions in the laboratory.

14.2.2.
Keep the balance and balance area free of unnecessary objects and maintain a clean surrounding.

14.2.3.
Store all filters and Dickson charts in a clean and dust free environment and only handle when necessary.

14.3.
Monthly maintenance of field equipment includes:

14.3.1.
Inspect and replace needed gaskets to prevent sampler leakage.

14.3.2.
Clean the entire sampler, this includes the removal and cleaning of the impact shim plate and associated head duct work.  The shim plate should then be regreased prior to the reinstallation in the sampler.

14.3.3.
Based on the sampling schedule the brushes should replaced prior to reaching 600 hours.  If sampling is performed daily this will be reached in 25 days.  More frequent changes may be needed if the filter loading is heavy.

14.4.
Monthly maintenance of laboratory equipment is not anticipated.

14.5.
Quarterly/periodic maintenance of field equipment:

14.5.1.
A multipoint calibration should be performed.

14.5.2.
At the completion of any installation of new part(s) or adjustments that could affect the calibration, the sampler should be calibrated.

14.6.
Quarterly maintenance of laboratory equipment:

14.6.1.
The balance should be QC checked with the primary set of Class S weights.  A total of at least 5 weights should be used over the operational range of the scale.  The working standard set should be compared to the primary set.

14.7.
Annual maintenance of field equipment:

14.7.1.
Flow calibration orifice should be inspected and certified.

14.8.
Annual maintenance of the laboratory equipment:

14.8.1.
The analytical balance should be serviced and calibrated.

15.
Troubleshooting
15.1.
Problems with flow instability may suggest motor brush maintenance is needed or problems are present with the flow control system.  Refer to the instrument manual for servicing.

15.2.
Problems with mass determination stability should be referred to the laboratory manager to inspect balance calibration and possible environmental control problems.

16.
Data Acquisition, Calculations and Data Reduction
16.1.
All mass concentrations shall be reported in actual conditions using the units of g/m3.

16.2.
Calculations are to be performed using methods specified in “Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II:  Part 1, Ambient Air Quality Monitoring Program Quality System Development”, OAQPS, Draft, April, 1998.  Details are provided in Section 2.11 of Volume II dated September, 1997.

17.
Computer Hardware and Software
17.1.
Field calculations of calibration information and sampler set points are performed using an Excel spreadsheet.  Periodic had calculations of the data using the methods detailed in the above QA handbook should be performed on a periodic basis to verify the calculations and assure the version of the spreadsheet is current.

18.
Data and Records Management
18.1.
Field and laboratory forms include the following:

18.1.1.
Filter chain of custody form that is retained with the sample at all times.  This form includes the filter and run time information along with the field calculated flows and sample temperature and pressure.

18.1.2.
Station log book, that is a record book maintained by the field technician on the dates and times of site visits and the purpose of the visits.

18.1.3.
Laboratory filter weighing log that includes all filter and flow information and the field information for average site temperature and pressure.

18.1.4.
Laboratory QC and calibration log that contains all pertinent information on the analytical balance calibrations, monthly primary weight checks and daily dual point and zero checks.

Appendix D

EXAMPLE FINAL DATA QUALITY SUMMARY FROM NARSTO‑NORTHEAST

Appendix E

CRPAQs Measurement and Data Quality Objectives

Measurement Quality Objectives - Horizontal Wind Speed





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Meters per second (m/s)
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   Cup anemometer
   Propeller anemometer
   Sonic anemometer
Purchase specification
Accuracy ±(0.2 m/s + 5% of observed)

Starting threshold

Standard -- > 1.0 m/s

Modeling Grade -- >0.5 m/s

Research Grade -- >0.2 m/s
EPA-450/4-87-013 with 3/15/99 updates


Three different grades of mechanical anemometers are anticipated.  It is important to use the higher grades of sensors when accurate low wind speed measurements are anticipated.  When sonic anemometers are used the starting threshold is not considered.



Detection
   Operational range


Purchase specification
0 – 50 m/s range


EPA-450/4-87-013 with 3/15/99 updates


The range may vary depending on the grade of sensor.



Completeness 

    Hourly Data
Monthly
90%
EPA-450/4-87-013 with 3/15/99 updates


Calibration
   Multipoint calibration

  (at least 5 points)


> 1/6 months


Accuracy ±(0.2 m/s + 5% of observed)

Equivalent wind speed starting torque to meet the wind speed starting thresholds for the respective sensors.
EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


At least five points spaced through the expected operating range of the sensor should be evaluated.  All points should be within the indicated criteria.  The calibration standard rate of rotation should be traceable.  Sonic anemometers should have the geometry verified and zero point checked.  The starting threshold of the mechanical sensors should be checked using torque measurements.

Performance Evaluation
     (Performance Audit)


1/year

(Twice during Study)
Accuracy ±(0.2 m/s + 5% of observed)

Equivalent wind speed starting torque to meet the wind speed starting thresholds for the respective sensors.
EPA-450/4-87-013 with 3/15/99 updates


Audits are anticipated at the beginning of the study and prior to the fall 2000 intensive.  The audit evaluates the sensor accuracy and determines if corrective action is necessary.  The mounting of sensors on towers will need to allow removal of the sensors with attached cabling such that audits will be performed at ground level through the existing cable system. 

Accuracy

   (Through a performance
    audit)


1/year

(Twice during Study)
Accuracy ±(0.2 m/s + 5% of observed)

Equivalent wind speed starting torque to meet the wind speed starting thresholds for the respective sensors.
EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


Three wind speeds  within the expected range of operation.  If any points are outside of criteria then corrective action is necessary.

Measurement Quality Objectives - Horizontal Wind Direction





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Degrees true
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.  The calculation methodology for average wind direction must be specified (unit vector, true vector, scalar, etc.).

Equipment
   Direction vane
   Sonic anemometer
Purchase specification
Accuracy ±3 degrees linearity, ±2 degrees orientation for a total error less than ±5 degrees

Starting threshold

Standard -- > 1.0 m/s

Modeling Grade -- >0.5 m/s

Research Grade -- >0.4 m/s
EPA-450/4-87-013 with 3/15/99 updates


Three different grades of mechanical vanes are anticipated.  It is important to use the higher grades of sensors when accurate low wind speed measurements are anticipated.  When sonic anemometers are used the starting threshold is not considered.



Detection
   Operational range


Purchase specification
0 – 360 degrees equivalent


EPA-450/4-87-013 with 3/15/99 updates
The range may vary depending on type used (0-360° or 0-540°).



Completeness 

    Hourly Data
Monthly
90%
EPA-450/4-87-013 with 3/15/99 updates


Calibration
   Multipoint calibration

  (at least 12 equally spaced
  points)

   Alignment to known direction.


> 1/6 months


Accuracy ±3 degrees for linearity, ±2 degrees for alignment to known direction.


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


The multipoint calibration applies to the mechanical sensor with calibration points at a minimum of every 30 degrees.  It is preferable to have the points at 10 degree increments.  Starting threshold measurements should be made on mechanical sensors using torque measurement.  Only an alignment calibration can be performed on the sonic anemometers.  Sensor alignment should be performed using solar measurements.

Performance Evaluation
     (Performance Audit)


1/year

(Twice during Study)
Accuracy ±3 degrees for linearity, ±2 degrees for alignment to known direction.

Equivalent wind speed starting torque to meet the wind speed starting thresholds for the respective sensors.
EPA-450/4-87-013 with 3/15/99 updates


Audits are anticipated at the beginning of the study and prior to the fall 2000 intensive.  The audit evaluates the sensor accuracy and determines if corrective action is necessary.  The mounting of sensors on towers will need to allow removal of the sensors with attached cabling such that audits will be performed at ground level through the existing cable system.

Accuracy
   (Through a performance
    audit)


1/year

(Twice during Study)
Accuracy ±3 degrees for linearity, ±2 degrees for alignment to known direction.

Equivalent wind speed starting torque to meet the wind speed starting thresholds for the respective sensors.
EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


Depending on the mechanical sensor type from 4 to 36 points equally spaced around the compass will be compared.  If any points are outside of criteria then corrective action is necessary.  Torque measurements will be made to determine the mechanical sensor starting threshold.  Sensor alignment will be verified using solar methods.

Measurement Quality Objectives - Temperature





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Degrees C (°C)
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   Resistive Temperature
   Devices (RTD)
Purchase specification
Accuracy ±0.5°C
EPA-450/4-87-013 with 3/15/99 updates




Detection
   Operational range

   Radiation shielding


Purchase specification
-40 to +60°C range

Natural aspiration

Forced aspiration
EPA-450/4-87-013 with 3/15/99 updates


Depending on the expected use of the data the radiation shielding may be naturally or forced aspirated.  If data are to be used in regulatory modeling then forced aspiration is required.  If data are used for informational purposes then the shield may be naturally aspirated

Completeness 

    Hourly Data
Monthly
90%
EPA-450/4-87-013 with 3/15/99 updates


Calibration
   Multipoint calibration

  (at least 5 points)


> 1/6 months


±0.5°C


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
At least five points spaced through the expected operating range of the sensor should be evaluated.  All points should be within the indicated criteria.  The calibration standard thermometer should be NIST traceable.

Performance Evaluation
     (Performance Audit)


1/year

(Twice during Study)
±0.5°C


EPA-450/4-87-013 with 3/15/99 updates


Audits are anticipated at the beginning of the study and prior to the fall 2000 intensive.  The audit evaluates the sensor accuracy and determines if corrective action is necessary.  The mounting of sensors on towers will need to allow removal of the sensors with attached cabling such that audits will be performed at ground level through the existing cable system.

Accuracy
   (Through a performance
    audit)


1/year

(Twice during Study)
±0.5°C


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
Three temperatures within the expected range of temperatures (0 to 40°C).  If any points are outside of criteria then corrective action is necessary.

Measurement Quality Objectives - Solar Radiation





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Watts/m2
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   Solar Radiometer
Purchase specification
Accuracy ±5% of observed
EPA-450/4-87-013 with 3/15/99 updates




Detectio
   Operational range


Purchase specification
-100 to +1300 W/m2 range

Natural aspiration

Forced aspiration
EPA-450/4-87-013 with 3/15/99 updates


For most stability related applications the LiCor or equivalent radiometer will suffice.  If specific spectral applications are needed then consideration of more wavelength specific instruments should be used.



Completeness 

    Hourly Data
Monthly
90%
EPA-450/4-87-013 with 3/15/99 updates


Calibration
   Multipoint calibration

  (at least 5 points)


> 1/6 months


±5% of observed


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
At least five points spaced through the expected operating range of the sensor should be evaluated.  This is performed using a comparison to a factory calibrated sensor.



Performance Evaluation
     (Performance Audit)


1/year

(Twice during Study)
±5% of observed


EPA-450/4-87-013 with 3/15/99 updates


Audits are anticipated at the beginning of the study and prior to the fall 2000 intensive.  The audit evaluates the sensor accuracy and determines if corrective action is necessary.  The audit instrument is anticipated to be a LiCor or equivalent.

Accuracy
   (Through a performance
    audit)


1/year

(Twice during Study)
± 5% of observed


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
Five measurements within the range of operations on a given audit day will be made.  If any points are outside of criteria then corrective action is necessary.

Measurement Quality Objectives - Barometric Pressure





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Millibars (mb)
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   Solid state pressure
   sensor
Purchase specification
Accuracy ±3 mb
EPA-450/4-87-013 with 3/15/99 updates


Detection
   Mounting with static port


Purchase specification
700 – 1050 mb

(or appropriate for the site elevation)
EPA-450/4-87-013 with 3/15/99 updates




Completeness 

    Hourly Data
Monthly
90%
EPA-450/4-87-013 with 3/15/99 updates


Calibration
   Multipoint calibration

  (at least 5 points)


> 1/6 months


±3 mb


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
Comparisons to a reference barometer over the range of expected pressures.  This is normally done by comparing points over a period of time.



Performance Evaluation
     (Performance Audit)


1/year

(Twice during Study)
±3 mb


EPA-450/4-87-013 with 3/15/99 updates


Audits are anticipated at the beginning of the study and prior to the fall 2000 intensive.  The audit evaluates the sensor accuracy and determines if corrective action is necessary.

Accuracy
   (Through a performance
    audit)


1/year

(Twice during Study)
±3 mb


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
Three pressures over the period of the audit will be compared.  If any points are outside of criteria then corrective action is necessary.

Measurement Quality Objectives – Relative Humidity





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Percent (%)
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   Solid state sensor

   Chilled mirror dew point
Purchase specification
Accuracy ± 1.5°C equivalent dew point
EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
These solid state sensors provide a direct measure of relative humidity.  The accuracy in very low and very high RH is reduced.  The chilled mirror dew point instruments are more accurate but require more extensive QC.

Detection
   Operational range

   Radiation shielding


Purchase specification
0 to 100%

Natural aspiration

Forced aspiration
EPA-450/4-87-013 with 3/15/99 updates


Depending on the expected use of the data and the instrument used, the radiation shielding may be naturally or forced aspirated.  If data are to be used in regulatory modeling then forced aspiration of a solid state sensor is required.  If data are used for informational purposes then the shield may be naturally aspirated

Completeness 

    Hourly Data
Monthly
90%
EPA-450/4-87-013 with 3/15/99 updates


Calibration
   Multipoint calibration


> 1/6 months


± 1.5°C equivalent dew point


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


Comparison to equivalent dew point from an aspirated pyschrometer (not sling).  At least three different values of relative humidity or dew point equivalent should be compared.  As an alternative, known RH environments can be simulated using LiCl salt solutions.  However, the sensor must be amenable to this methodology.  The solutions are a more accurate means of calibration.



Performance Evaluation
     (Performance Audit)


1/year

(Twice during Study)
± 1.5°C equivalent dew point


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d
Audits are anticipated at the beginning of the study and prior to the fall 2000 intensive.  The audit evaluates the sensor accuracy and determines if corrective action is necessary.

Accuracy
   (Through a performance
    audit)


1/year

(Twice during Study)
± 1.5°C equivalent dew point


EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


Three comparisons are made of the station sensor to an aspirated psychrometer.  If any points are outside of criteria then corrective action is necessary.  An alternate method is to use LiCl salt solutions for a direct evaluation of the response at know relative humidites.  This method is preferred for the high accuracy systems since solutions can be selected at the extremes of the operating ranges where errors most frequently occur.  The latter method will depend on the site sensor being amenable to the salt solution method.

Measurement Quality Objectives - Remote Sensing Horizontal Wind Speed and Direction (RWP, Sodar)





Requirement
Frequency 
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Altitude

Time

Time convention
Speed – meters per second (m/s)

Direction – degrees true

meters

Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   Sodar
   Radar Wind Profiler

Purchase specification
Accuracy (systematic difference between comparison measurements) speed ±1m/s, direction ±10°

Comparability (RMS difference between comparison measurements) speed ±2 m/s, direction ±30°
EPA-450/4-87-013 with 3/15/99 updates


The acceptance criteria are general for comparisons made in wind speeds greater than 2 m/s.



Detection
   Operational range


Purchase specification
Sodar – depends on the specified unit.  Minimum altitude is 10 to 30 meters.  Maximum altitude is .2 to 2 km.

Radar Wind Profiler – minimum altitude is 90 – 120 m.  Maximum altitude is 1.5 to 4 km.
EPA-450/4-87-013 with 3/15/99 updates


The type of sodar should be specified (mini, standard, etc.).  This will help define the ranges of data expected.  Additional capabilities such as backscatter data should also be described that will provide information on atmospheric mixing.



Completeness 

    Hourly Data
Monthly
Up-time (operational and collecting valid data from at least 10% of the reporting levels) – 90%.

Collection of valid data up to 50% of the set operating range – 50%
EPA-450/4-87-013 with 3/15/99 updates

STI-94611-1556-FR draft PAMS guidance
Due to the influence of environmental conditions on system operation, completeness is defined differently for remote sensors than for surface mechanical sensors.  The first specification is to define the availability of the instrument to collect valid data.  The second is to capture data up to an altitude of interest.

Calibration
   Antenna direction
   alignment and level


> 1/6 months


Direction alignment -- ±2°

Level and zenith angle -- ±0.5°
EPA-450/4-87-013 with 3/15/99 updates

EPA/600/R-94-038d


Calibrations of most sodar and radar electronic systems are not normally performed by a user in the field.  The manufacturer’s intervals for those calibrations should be stated and if the intervals for that servicing are within the program window then appropriate information included.

The indicated calibration relates to the antenna direction alignment and level.

Performance Evaluation
     (Performance and
     Systems Audit)


Performance at study start, systems at study start and prior to the fall 2000 intensive
Antenna alignment to true -- ±2°

Antenna level and/or zenith -- ±0.5°

Sodar transponder response  -- ±0.2 m/s for component

Comparison systematic difference – Beam component, ±1.0 m/s,
Resultant, ±1.0 m/s, ±10°, when wind speeds are greater than 2 m/s.

Comparison RMS difference – Beam component , ±2.0 m/s,
Resultant, ±2.0 m/s, ±30°, when wind speeds are greater than 2 m/s.


EPA-450/4-87-013 with 3/15/99 updates


Performance audits are anticipated at the beginning of the study and will focus on similar instrument types and software versions.  It is anticipated that not all systems will have a performance audit.  The audit will evaluate the measurements made by the remote sensor against another form of upper air wind measurement.  The performance audit will determine the reasonableness of the remote sensor data.  For some sodars, the performance audit will use a transponding device to simulate atmospheric winds.  For these systems the accuracy of the calculations can be verified and will be reported.  The results of a performance audit may define a second audit if discrepancies from first performance audit cannot be resolved.

Two variations of system audits will be performed.  The first will look in detail at the operations at each site and check the antenna alignments.  This will be performed at the start of the data collection.  Assuming no significant changes in operations since the first audit, the second audit will again verify the system antenna alignment and level.

Accuracy

   (Through an audit

    process)



Performance at study start, systems at study start and prior to the fall 2000 intensive
Antenna alignment to true -- ±2°

Antenna level and/or zenith -- ±0.5°

Sodar transponder response  -- ±0.2 m/s for component

Comparison systematic difference – Beam component, ±1.0 m/s,
Resultant, ±1.0 m/s, ±10°, when wind speeds are greater than 2 m/s.

Comparison RMS difference – Beam component, ±2.0 m/s,
Resultant, ±2.0 m/s, ±30°, when wind speeds are greater than 2 m/s.
EPA-450/4-87-013 with 3/15/99 updates


Anticipated comparison instruments to be used may include a portable sodar, rawinsonde, tethersonde or anemometer kite.  If an adjacent tall tower is available it will also be used.  For any of the comparison methods data will be collected over a 24-hour period to encompass a variety of meteorological conditions.

For sodars that are amenable to a transponder audit, that may be used in place of the comparison.

Measurement Quality Objectives - Remote Sensing Virtual Temperature (RASS)





Requirement
Frequency
Acceptance Criteria
Reference
Information/Action

Standard Reporting Units
All data

Time

Time convention
Virtual Temperature – Degrees C
Altitude – meters agl
Local Standard Time (PST)

Hour beginning
EPA-450/4-87-013 with 3/15/99 updates
The standard reporting units and time conventions must be specified for existing measurements that will be merged into the study database.  For new measurements that are specific to the CRPAQS program, the indicated conventions should be followed.

Equipment
   RASS associated with
   a radar wind profiler

Purchase specification
Accuracy (systematic difference between comparison measurements) ±1°C

Comparability (RMS difference between comparison measurements) ±1.5°C
EPA-450/4-87-013 with 3/15/99 updates




Detection
   Operational range


Purchase specification
0.1 – 1.5 km with a resolution of 60 – 100 m
EPA-450/4-87-013 with 3/15/99 updates
Given the need for fine resolution measurements, the range gates for the RASS should be operated at 60 meters.

Completeness 

    Hourly Data
Monthly
Up-time (operational and collecting valid data from at least 10% of the reporting levels) – 90%.

Collection of valid data up to 50% of the set operating range – 50%
EPA-450/4-87-013 with 3/15/99 updates

STI-94611-1556-FR draft PAMS guidance
Due to the influence of environmental conditions on system operation, completeness is defined differently for remote sensors than for surface mechanical sensors.  The first specification is to define the availability of the instrument to collect valid data.  The second is to capture data up to an altitude of interest.

Calibration
   RASS element level



> 1/6 months


RASS element level -- ±1°


EPA-450/4-87-013 with 3/15/99 updates


Calibrations of most remote sensing electronic systems are not normally performed by a user in the field.  The manufacturer’s intervals for those calibrations should be stated and if the intervals for that servicing are within the program window then appropriate information included.

The indicated calibration relates to the level.

Performance Evaluation

     (Performance and
     Systems Audit)


Performance at study start, systems at study start and prior to the fall 2000 intensive
RASS element level -- ±1°

Comparison systematic difference – ±1.0°C

Comparison RMS difference –  ±1.5°C


EPA-450/4-87-013 with 3/15/99 updates


Performance audits are anticipated at the beginning of the study and will focus on similar instrument types and software versions.  It is anticipated that not all systems will have a performance audit.  The audit will evaluate the measurements made by the remote sensor against another form of upper air virtual temperature measurement, most likely a rawinsonde.  The results of a performance audit may define a second audit if discrepancies from first performance audit cannot be resolved.

Two variations of system audits will be performed.  The first will look in detail at the operations at each site and check the antenna alignments.  This will be performed at the start of the data collection.  Assuming no significant changes in operations since the first audit, the second audit will again verify the system antenna alignment and level.

Accuracy

   (Through an audit

    process)



Performance at study start, systems at study start and prior to the fall 2000 intensive
RASS element level -- ±1°

Comparison systematic difference – ±1.0°C

Comparison RMS difference – Beam component , ±1.5°C


EPA-450/4-87-013 with 3/15/99 updates


Anticipated comparison instruments to be used may include a rawinsonde or other temperature sounding device.  Data will be collected over at least a 24-hour period to encompass a variety of meteorological conditions.



Measurement Quality Objectives- PM2.5






Requirement
Frequency 
Acceptance Criteria
40 CFR

Reference
QA Guidance

Document 

2.12 Reference
Information/

Action

Filter Holding Times
  Pre-sampling 




  Post-sampling Weighing  


all filters

“
< 30 days before sampling

< 10 days at 25O C from sample end date

< 30 days at 4OC from sample end date
Part 50, App.L Sec 8.3 

“

“
Sec. 7.9

Sec. 7.11

“


Sampling Period



All data
1380-1500 minutes

or

value if < 1380 and exceedance of NAAQS 
Part 50, App.L Sec 3.3



Reporting Units
All data
µg/m3
Part 50.3
Sec. 11.1


Detection Limit
  Lower  DL

  
  Upper Conc. Limit
  
All data

All data
2 µg/m3 

200 µg/m3 
Part 50, App.L Sec 3.1

Part 50, App.L Sec 3.2



Sampling Instrument
Flow Rate




Filter Temp Sensor


every 24 hours of op

“

“

“
< 5% of 16.67
< 2% CV 

measured < 5% average for  < 5 min. 

< 5o C of ambient for <30min  
Part 50, App.L Sec 7.4

“

“



Data Completeness


quarterly
75%
Part 50, App. N, Sec. 2.1



Filter
  Visual Defect Check 


  Filter Conditioning Environment

     Equilibration  



     Temp. Range  



     Temp. Control




     Humidity Range 


     Humidity Control 


     Pre/post sampling RH 



     Balance



All Filters

All filters

“

“

“

“

“

“
See reference

24 hours minimum

20-23o C

+2o C SD over 24 hr

30% - 40% RH or

_+ 5% sampling RH but >20%RH

+ 5% SD over 24 hr.

+ 5% RH

located in filter conditioning environment
Part 50, App.L Sec 6.0 

Part 50, App.L Sec 8.2

“

“

“

“

Part 50, App.L Sec 8.3.3

“8.3.2
Sec 7.5

Sec. 7.6

"

"

"

"


Filter Checks 
 Lot Blanks




 Exposure Lot Blanks


3 filters per lot

3 filters per lot
less than 15 µg change between weighings

less than 15 µg change between weighings
not described

not described
Sec. 7.7

Sec. 7.7


Lab QC Checks
  Field Filter Blank 



  Lab Filter Blank



  Balance Check




  Duplicate Filter Weighing


10% or 1 per weighing session

10% or 1 per weighing session

beginning, every 10th sample, end

1 per weighing session
+30 µg change between weighings

+15 µg change between weighings

< 3 µg

+15 µg change between weighings
Part 50, App.L Sec 8.3

Part 50, App.L Sec 8.3

not described

not described
Sec. 7.7

“

Sec. 7.9

Sec 7.11


Calibration/Verification
  Flow Rate (FR) Calibration 


  FR multi-point verification 

  One point FR verification



  External Leak Check



  Internal Leak Check



  Temperature Calibration 



  Temp M-point Verification


  One-point temp Verification


  Pressure Calibration 



  Pressure Verification 



  Clock/timer Verification


If multi-point failure

1/yr

1/4 weeks

every 5 sampling events

every 5 sampling events 

If multi-point failure

on installation, then 1/yr

1/4 weeks

on installation, then 1/yr 

1/4 weeks

1/ 4 weeks
+ 2% of transfer standard

+ 2% of transfer standard
+ 4% of transfer standard 
80 mL/min 
80 mL/min

+ 2% of  standard
+ 2C of  standard

+ 4C of  standard

±10 mm Hg

±10 mm Hg

1 min/mo
Part 50, App.L, Sec 9.2

Part 50, App.L, Sec 9.2.5

Part 50, App.L, Sec 9.2

Part 50, App.L, Sec 7.4

"

Part 50, App.L, Sec 9.3

Part 50, App.L, Sec 9.3

"

“

“

Part 50, App.L, Sec 7.4
Sec 6.3

Sec 6.3 &  8.4

Sec  8.4

Sec. 6.6 &  8.4

Sec. 6.6 & 8.4

Sec. 6.4

Sec. 6.4 and 8.4

Sec. 6.4 and 8.4

Sec. 6.5

Sec. 8.2

not described


Accuracy
   FRM Performance Evaluation


   External Leak Check



   Internal Leak Check 



   Temperature Audit 



   Pressure Audit 




   Balance Audit



25% of sites 4/yr 

4/yr

4/yr

4/yr

4/yr (?)

1/yr
+ 10% 

< 80 mL/min

< 80 mL/min

+ 2C

±10 mm Hg

Manufacturers specs
Part 58, App A, Sec 3.5

not described

not described

not described

not described

not described
Sec 10.2

Sec. 10.2

"

"

"

"


Accuracy
   Flow Rate Audit 




1/2wk (automated)

4/yr (manual) 
+ 4% of audit standard


Part 58, App A, Sec 3.5


Sec. 10.2




Precision
   Collocated samples

      

   Single analyzer




   Single Analyzer  



   Reporting Org.



every 6 days for 25% of sites  

1/3 mo.

1/ yr

1/ 3 mo.
CV < 10% 

CV < 10%

CV < 10%

CV < 10%
Part 58, App.A, Sec 3.5 and 5.5

not described

not described

not described
Sec. 10.2

not described

not described

not described


Calibration & Check Standards 
  Flow Rate Transfer Std.

   

  Field Thermometer



  Field Barometer

  Working Mass Stds.

  Primary Mass Stds.
1/yr

1/yr

1/yr

3-6 mo.

1/yr
+2% of NIST-traceable Std.

+ 0.1o C resolution
+ 0.5o C accuracy

+ 1 mm Hg  resolution
+ 5 mm Hg accuracy

0.025 mg

0.025 mg
Part 50, App.L Sec 9.1 & 9.2

not described

not described

not described

not described
Sec. 6.3

Sec 4.2 & 6.4

“

“

“

Sec 4.3 and 7.3

"



